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Summary. Due to the ongoing pandemic and the presence expanded research in health care and
medical professionals covers active research and acceleration of public services, as well as patient
diagnosis using information technology. More and more in medical practice, expert systems are used,
which refer to specialists in making a diagnosis and choosing a treatment. The development of expert
systems is based on machine learning algorithms. To carry out the development allowing the doctor-
a dentist to make a diagnosis on a panoramic x-ray of teeth in case of a jaw injury, we decided to use
neural networks, namely the architecture of convolutional neural networks. The proposed project
reveals the solution to the problem of accelerating and improving the accuracy of diagnosis based
on a panoramic image of the teeth after a person has received injuries.The aim of the project is to
create an intelligent system based on convolutional neural network for medical diagnosis. At this
stage, the neural network itself has been developed and the data sets have been sorted. The subse-
quent stages will include the development of the shell and interface of the application, as well as
testing. Rapid diagnosis helps reduce the number of additional medical research and financial costs,
as well as improve the quality and efficiency of medical public services.

B cBsA3u ¢ nponoipkaromencs naHAeMUen U IOBCEMECTHOM 3arpyKEHHOCTH YYpEekKACHUI
3JIpaBOOXPAaHEHMSI M PAOOTHUKOB METULIMHCKOM cepbl BEAyTCsS aKTUBHbIE UCCIIEI0OBaHUA B yIy4Ilie-
HUU U YCKOPEHUU 00CTy>KUBaHUS HACEICHHUSI, a TAK)KE TOCTAHOBKE IMarHo3a fnalueHTaM ¢ IOMOIIbI0
MH(OPMAIMOHHBIX TEXHOJOTHH. Bee Gonbliie B MEUIIMHCKOM MpakTHKe HaXOAST IPUMEHEHHE IKC-
MIEPTHBIE CUCTEMBI, KOTOPbIE TIOMOTAIOT CIIELUAINCTaM B IOCTAHOBKE JAMAarHo3a 1 BbIOOpE JeUeHusl.
Pa3BuTue 5KCIEPTHBIX CUCTEM Oa3UpyeTcst Ha aNroOpUTMax MAIIMHHOTO O0OyUYeHHS.

OpnHol M3 HUILI B MAllMHHOM OOYy4Y€HHUH, KOTOpasi peuiaeT npoOjaemMbl IPOTHO3UPOBAHUS U
KJ1accu(UKaLuy, BISI0OTCA HeHpOoHHBIE ceTH. Ha coBpeMeHHOM 3Tare pa3BUTHs MallMHHOTO 00y4e-
HUSl CBEPTOUYHBIE HEHPOHHBIE CETH M MX MOAM(PUKAIIMM MOKA3bIBAIOT HauOoJiee TOYHBIE, OBICTPbIE
pe3yabTaThl 0 00paboTKe M paclno3HaBaHUIO 00pa3oB, 0OBEKTOB U UX MpU3HAKOB. [Ipemiaraemsplii
MIPOEKT PAaCKPBIBAET pELICHHE 3a7auH [10 YCKOPEHUIO U YIYUIIEHNI0 TOYHOCTH [TOCTAHOBKH AMAarHO3a
Ha OCHOBE MMAHOPAMHOI'0 CHUMKa 3yOO0B MOCJI€ TIOTY4YEHHUs YETIOBEKOM TPaBM.

[lenbto mpoexTa SIBISETCS CO3/I1aHWE MHTEJUIEKTYaJlbHONW CHUCTEMBl Ha OCHOBE CBEPTOYHOM
HEHPOHHOW CeTH JIsl IOCTAHOBKU MEAUIIMHCKOTO JUArHo3a.

B kauecTBe HCXOHBIX ITaHHBIX MCHOJIB3YIOTCS TAHOPAMHbIE CHUMKHU YEJIIOCTH YeJIOBEKa Io-
CJI€ ITOJIy4E€HHs UM TpaBM. B kauecTBe METO0B IPUMEHSIOTCSI METO/IbI UCKYCCTBEHHOI'O NHTEIIEKTA,
CBEPTOYHbIE HEUPOHHBIE CETH, a TAK)KE METOJ1 00PAaTHOTO PacpOCTPaHEHHS OUIMOKH 7151 O0y4eHUs
HEUPOHHOMU CETH.

ITpoekt «Co3ganue 3KCIEPTHON CUCTEMBI MOCTAHOBKH JUArHO3a» MPUMEHHM B MEIHIUH-
cKoii chepe 0OCayKMBaHUS IS YAYUIIEHUS M YCKOPEHUs IIOCTAHOBKYU JMAarHo3a BpayaMH, a TaKkKe
oOyueHus: OyAyIIMX CHEUAINCTOB MEIUIIMHCKUX CIIEIIMATbHOCTEH.

Jnis BBIOSTHEHUS pa3paOOTKH MO3BOJISIONIEH Bpauy-CTOMATOJIOTY CTaBUTh AUArHO3 110 MaHO-
paMHOMY CHMMKY 3yOOB IpU TpaBM€ YeJIIOCTH HaMH ObLIO PEIIeHO UCIIOIb30BaTh HEHPOHHBIE CETH,
a IMEHHO apXUTEKTYpy CBEPTOYHBIX HEMPOHHBIX ceTeil. CeTh COCTOUT U3 BXOJHOI'0, CBEPTOYHOTO,
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M0JIBEIOOPOYHOTO, MOJHOCBA3HOTO M BBIXOJIHOTO cioeB. HanmpuMmep, BXOIHOW CIIOW BKIIIOYACT JaH-
HbI€, a IMEHHO Tpa(uueckue n300pakeHusl peHTT€HOBCKUX CHUMKOB. Ha cBepTOuHOM citoe onpene-
nsieTcst ommoOKa. [1oBEIOOPOYHBIN €O TTO3BOJIIET H30EKATh CHIILHOTO MEPEOOYUCHHS CETH U CO-
KpallaeT BpeMsl BBIYMCIICHUH.

OcCHOBHasi TEXHOJIOTHSI 3aKJIIOYACTCSI B CBEPTHIBAHUU CIIOEB, TMO3BOJISIONMICH MEpPEUTH OT
HayabHbIX IPU3HAKOB pa3Iuyms H300paxeHuil k 6osiee abCTpakTHBIM. S po HEHPOHHOM ceTH OyeT
CKOJIb3UTh IO N300paKeHUI0 00BEKTa B TIOMCKE BCEX MPHU3HAKOB JUISI MOCJICAYIOIETO ONPEACTICHHS
nauarHo3a. [10JIHOCBSA3HBIN U BBIXOIHOM CJION OTBEUYAIOT 32 KJIACCU(PHKALIMIO N300paKEHHSI M BBIIAIOT
KOHEUYHBIN pe3yJIbTar.

Jliist perieHus NOCTaBIEHHOH e He0OX0AUMO PEIUTh P 33aa4, 3aKIF0YaIOLINXCS B!

1) BBIOOpE MOIXOASIIETO SI3bIKA TPOTPAMMUPOBAHUS ISl pa3padOTKN HEMPOHHOW CETH;

2) BeIOOpE cpebl pa3paboOTKy ISl CO3AaHUs HEHPOHHOM CeTH;

3) pacueTe OCHOBHBIX KOA((HUIIEHTOB U apTyMEHTOB;

4) xonMpPOBaHUM HEHPOHHOM CEeTH ¢ NOJKIIOUEeHHEM 0a3 TaHHbIX;

5) aHanM3e U COOTBETCTBYIOLIEM YIIYUIICHUHU Pe3yJabTaTa U KoJa MPorpaMMBbl.

Pa3paboTka HEHpPOHHOI ceTH BeleTcs Ha s3bIKe mporpammupoBanus Python. B nporpamme
UCrosb3yroTes oudbmmorekn numpy, mathplotlib, pandas u Tensorflow. /lannbie ncnoab3yembie s
00y4YeHHs CeTU pa3MeueHbl U Pa3/ieeHbl Ha TECTUPYEMble U TPEHUPOBOUHBIE ci10s. OAHOHN U3Ipo-
0J1eM BO3HUKIINX TP pa3paboTKe HEHPOHHOM CeTH ABISETCS CTAHIAPTU3AIUSA CHUIMKOB K €IMHOMY
o0pa3ily Ipu BceX BO3ZMOXKHBIX METOAAX MPOBEIEHUS PEHTI€HOBCKOI'O CHUMKA T'OJIOBBI U YEIIIOCTH.
CHuMKH MOTJTH OBITH IPOBENIEHBI CIiepen, COOKY, IO/ YIJIOM B 3aBUCUMOCTH OT BHJIA TTOJTY4YEHHBIX
TPaBM TaK K€ OHU MOIJIM PA3JIMYaThCs 110 LIBETOBOM HAIIOJHEHHOCTU M HACHIIIIEHHOCTH LIBETA U PE3-
KOM CHMKCHUU KadecTBa n3o0pakenuil.  Ha manHoMm sTtame pa3zpaboTaHa cama HEWpPOHHAs CETh U
OTCOPTHPOBaHbI HA0OPH! NaHHbIX. [locnenyromue Tanel OyyT BKIIOYATh Pa3paboTKy 000I0UKH U
uHTepdeiica MPUIIOKEHNs, a TaKKe TecTHpoBaHue. [Ipn HaYaTbHBIX TECTUPOBAHHX HA TPEHUPOBOY-
HBIX JTAaHHBIX HAMM JOCTUTHYTHI PE3yJIbTaThl BEPHOCTU IOCTAHOBKHU JauarHosa B 76,7 % u 80,3 %.
CBepToUHbIC HEHPOHHBIE CETH UMEIOT XOPOIIYIO YCTOWYHBOCTH K SBHBIM HCKQKCHHUSIM H300pakKeHUH.

[Tnanel U cTaguy peanu3annu NpoeKTa:

1) u3ydeHue TeXHOJIOTHI TSl pa3pabOTKHU IKCIIEPTHON CUCTEMBI TOCTAHOBKH JIMarHO3a U BbI-
60p HEOOXOIUMBIX IPOIPAMMHBIX CPE/CTB;

2) “3yuYeHHE aHAJIOTOB U X CPABHUTEJIbHBIN aHAJIN3;

3) onpezenenue TpeOOBaHMUIT K JaHHBIM U 3KCIIEPTHOM CHUCTEME;

4) pa3paboTKa HEHPOHHOI CETH;

5) paszpaboTka rpaduueckoro uHTepdeiica (B HACTOsIIEE BpeMsi HAMH BeJeTCsl pa3paboTka
rpaduueckoro uHTEpdeiica, MpeAcTaBIsOUIEro coooi 000I0UKY UIIB3aUMOIEHCTBUS MOJIB30Ba-
TeJs ¢ MPorpaMMon);

6) pa3paboTKa SKCIIEPTHON CHCTEMBI;

7) TecTHpOBaHUE Pa3pabOTKU;

8) ohopmiteHre HEOOXOMMON TOKYMEHTAIINH.

TexHuueckre U 5KOHOMUYECKHE ITpeuMyIecTBa. bbicTpas mocTaHOBKa TMarHo3a OMOraeT CHHU-
3UTh KOJIMYECTBO JOTIOHUTEIIFHBIX METUIIMHCKUX UCCIICIOBAaHM 1 (PUHAHCOBBIX 3aTpaT. Bo3MOKHOCTH
CO3/1aHMs1 OT/IENTBHOTO CEPBUCA JUI HAYAIbHOM MOCTAHOBKH JIMAarHO3a B AKCTPEHHBIX CITyJasiX.

ConmanpHast 3Ha4MOCTh. [ToBbITIeHUsT KadecTBa U () (HEKTUBHOCTH MEIMIIMHCKOTO 00CITy-
KMBaHUS HACEJICHHUS.
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