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TEHAEHLII 3ACTOCYBAHHS LITYYHOTI'O IHTEJEKTY B EHJIOCKOIIII

BiHHMIBKMI HAIllOHATBHINA TEXHIYHUHA YHIBEPCUTET

Y paHin poboTi 34iMCHEHO AeTanbHWU OrnsA4 CydacHUX TeHAEHUIN y 3acTocyBaHHi LWTy4YHoro iHTenekty (LUI) B
€HOO0CKONIYHUX AOCHIMKEHHSAX LUMYHKOBO-KULLKOBOro TpakTy (LLUKT). LI cyTTeBO nokpallye MOXIMBOCTI MeAUYHOT
[iarHOCTUKM, 30KpeEMa BUSABMEHHA pPaHHIX O3HaK OHKOMOMYHMX Ta iHWWMx 3axsoptoBaHb LWKT. Y craTTi
npoaHanisoBaHo nepesarn Ta Hegonikn LUl gk 4ONOMIDKHOIO iIHCTPYMEHTY ANdA nikapiB-eHAOCKOoMICTiB, 34aTHOro
MOKPALUMTM TOYHICTb OOCTEXEHb Ta 3HU3UTM PU3MK NPOMNYCKY NAaTONOri, SAKi BaXKO po3ni3HaTy 6e3nocepeaHbo nig
yac npouenypu. OcCHoBHa yBara NpuaINAeTbCA BUKOPUCTAHHIO 3ropTKOBUX HEMpoHHUX Mepex (Convolutional Neural
Networks, CNN), Wo OeMOHCTPYIOTb 3HaYHI pe3ynbTaTu B aHanisi 306paxxeHb Ta noninweHHi ix akocTi. B poborTi
po3rnanarTbCa ABa OCHOBHI NiAXOAM B €HAOCKONIT — KrnacudHa Ta KancynbHa. KancynbHa eHOoCcKonist 4O3BOSE
NpoBOOUTU peTenbHWUM aHani3 BigeopsdiB Ta € eMEKTUBHUM iHCTPYMEHTOM [OfS BUSBNEHHS YLIKOAXEeHb Y
BaXkogocTynHux ginsgHkax KT, xo4a 1T epekTnBHICTb MOXe 3anexaTu Bif AKOCTi Bideo, TNy eHgockona, kamepu,
Ta anroputMmiB, siKi BUKOPUCTOBYIOTbCA ANt 06pobkm gaHux. KnacmnyHa eHpgockonis, 3i cBOro 6oky, 3anuviiaeTbest
MOLLMPEHVUM METOAOM, SKUA HAaLae MOXIMBICTb 6e3nocepeaHbOro ornsaay Crnmn3oBoi 0O0MOHKK, a TakoX A03BOMSE
cneuianicty BMKOPUCTOBYBATW Pi3Hi METOAM MOKPALLEHHS 300paxeHHs Ans BUSIBMEHHS MarionomiTHMX 3MiH. Y
OOCNiMKEHHAX BiA3HA4YyeHo, WO 3acTtocyBaHHA LI B knacuyHin eHgockonii Moxe gocsiratv TodHOCTi Ao 98% y
BM3HAYEHHI NOTEHLiAHO HeBe3NeyYHMX OiNAHOK, BKMOYaym cneumdivyHe posnisHaBaHHSA rMMbuHM ypaxeHb. PoboTa
TaKOX 30Cepeaxye yBary Ha npobnemax, siki noctatwoTb nepeg LUl B eHpockonii, 3okpema Ha apTedakrax
300paxXeHHs!, WO MOXYTb HEraTMBHO BMNMMBATWM Ha pe3ynbTaTW aHarnidy, a TakoX Ha eTUYHMX acnekTax Ta
OOTPUMaHHI NMPUBATHOCTI NpK poboTi 3 MeandHUMU AaHumu. Monpu icHytodi Buknuku, LI geMoHCTpye 3HavHWiA
noTeHuian sk acUCTEeHT ANA Monogux creuianicTiB Ta OOCBIiAYEHMX NikapiB, A03BOMNAOYM MiHIMI3yBaTU PU3MKK
MOMMIIOK Ta NOKPALLUTU PAHHE BUSBMNEHHSI 3aXBOPIOBaHb. 3aranom, pedynbtatv AoChigKeHb ceigvaTb Npo Te, LWo
WTYYHUA IHTENEeKT Mae Benuki NepcrnekTMBM B MeAWUMHI Ta MOXe CYTTEBO MOMIMWWUTU AKICTb €HOOCKOMIYHMX
npoueayp, 0cobnmnBo ANst AiarHOCTMKM Ha paHHIX CTadisx.
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Abstract

This paper reviews the latest trends in the use of artificial intelligence (Al) in endoscopic examinations. The
advantages and disadvantages of using Al to improve the results during and after endoscopic examination were reviewed.
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Beryn

CTpiMKHH pO3BHTOK HITYYHOT'O IHTENEKTY BiJUyTHO BIUIMBAE Ha OYAEHHI acleKTH iCHYBaHHS
HepeciqHol JIFOIMHY, yIOCKOHAIIOIOYH 1 MOJIIIIYIOYH SKICTh XKHUTTS. MeandHa cdepa He CTOITh OCTOPOHb
ocraHHiX TeHnmeHIi B cdepi LI: mpoBomuThCS KilbKicHa 1 sKiCHa poOOTa 3 MOKpAIICHHS ICHYIOUYHX 1
BIIPOB/KEHHST HOBUX IiJXOJIB JJISl TOJIIIIEHHsS] pe3yjbTaTiB aHami3y Ta JiarHOCTYBaHHs MAIi€HTiB.
Ennmockomis Bifirpae BeNUKy poJib Y BUSBIICHHI paHHIX 03HAK PO3BHUTKY PaKy a TAKOX IHIIMX 3aXBOPIOBAHb, 3
SIKi TIPU3BOJIATH JI0 PO3BHUTKY 3IIOSKICHUX MyXJIMH. B mpomoBxk octanHix 10 pokiB MOKpaleHHs Bizyauizamii
300paskeHb 3a gonomororo [ JornomMoro sk moJIMIIKTH, TaK i CTBOPUTH HOBI €HJJOCKOMIYHI anapaTH.

Pe3yabTaTu gocaixKkeHHs

Jlana po0oTa € KOPOTKMM CHHOIICHCOM TIepeBar Ta HeOJIiKiB OCTaHHIX JOCIIHKEHb 1 HAyKOBUX POOIT
o 3acrocyBanHto 111 myist mokpaiieHHs Bi3yai3allii, a TAKOX K AKICHUH aCUCTEHT SIK JIJIsl IHTEPHIB, TaK 1 JJIs
nocsigueHnx QaxiuiB engockomicTiB [1]. Jlana po6oTa He akIeHTye yBary Ha pizHOMaHiTTi apxitekTyp LI,
a TaKOXX He HABOJUTH TUIH HEHpOMEPEK, sIKi OyJIM BUKOPUCTaHI NpH JociipkeHHssXx. OCHOBHA TeMa JaHOTo
JOCTIIDKEHHS aKIIEHTYEThCS Ha OCTAHHIX TEHACHIIISAX 1 pe3ybTaTax JAOCHiIB, IPOTE, CIIiJ 3a3HAYUTH, 110 B
OCHOBHOMY MTHUMETBHCSI PO BUKOPHUCTAHHS 3ropTKOBUX HelpoHHHX Mepex (Convolutional Neural Network -



CNN)[L, 2, 3].

OcHoBHe 3aBaaHHs, ke Mae BupinryBaty L1, - e anani3 i BUIIICHHS MIJITHOK MOTEHITIHHUX ypaXKeHb
nuTyHKoBO-KuikoBo Tpakty (LKT). fAckpasuit npukian 3actocysanns LI B xancynpHill eHnockomii Oymno
OTJIIHYTO B CTaTTi [2], e aBTOPOM OYJI0 MOPiBHSHO pEe3yJIbTaTH JOCHIKEHb BieOpsaKiB BrpoaoBxk 2010-
2021 poxiB 3 0€3apOTOBUX KaICyIbHUX €HI0CKOMIB. [[opiBHSHHS OKa3y€e eBOIOIiI0 crieln(iKh, Ty TITUBOCTI
i Tou”octi [2]. Jlo HemoJiKiB MaHOTO IOPIBHSAHHS CIIJ BIAHECTH pPI3HI pKepeia aBTOPIB, Pi3HI THIH
3aXBOPIOBAHb Ta Pi3HY KUIBKICTh Bileo- Ta oTomaTepiaiiB. Takoxk citiji 3a3HAYUTH K BiACYTHICTh IIOKA3HUKA
SIKOCTI 3aIMCY BiICOPAIKIB, TAK 1 MOJIENIEH KaMmep 1 JIiH3, SKi BUKOPHUCTOBYBAIHCH B €HJOCKOIIIYHUX KalCyJiax.
HasBHa iHOpMarist ipo BHINE3a3HAYeH] JaHi 3HAYHO IMOKpaIuia 6 pe3yinbTaTi Ta mopiBHAHHS. [lo3uTnBHIM
MOMEHTOM € UYYyTJIMBICTH i CIEUU(IUHICTh Pe3yNbTaTiB, sKi BapitotoThea Big 90 mo 100 BimcoTkiB y Beix
MOPIBHIHHSAX MPOTATOM 3a3HAYEHOTO BHUIIIE YACOBOTO MEPioy, IO CBITYUTH Mpo cTpiMkuid po3Butok LI y
MeanYHil cdepi.

Knacuyna engockormisi, Ha BiIMiHY BiJ KalcyJibHOi, Ma€ HabaraTo MIMpIIE 3aCTOCYBAaHHS, JOCTYIHY
LiHy Ta OiIbIle MOXKIMBOCTEH AJIS JOCHTIKEHHS, OCKIIbKH JI03BOJISIE JTIKAPIO-EHAOCKOITICTY 0Apa3y 3BEpHYTH
yBary Ha I€BHI IMI03PLTl MIJISHKH, OTISHYTH TOBEPXHIO CIM30BOI OOOJIOHKH Iifl PI3HUM KYyTOM, a TaKOX,
3aCTOCOBYIOUH JOCTYITHI arrapaToM METOAM MOKPAIIeHHS Bi3yali3allii, OTJISTHYTH MTOBEPXHIO TOCIIIKYyBaHOI
IOUITHKA Ha HasBHICTH AedekTiB. KiacwuHa eHmocKomis 103BOJSE€ MPOBECTH JBOCTAIHY IIEPEBIpKY
pe3yNbTaTIB aHaNi3y SK MiJ Yac MPOBEASHHS MPOIEeAypH, TaK 1 Micis, MiJ Yac MOBTOPHOTO MEPETIIsTy
BiJleoMaTepiary Ha BUITaJOK MPOIYCKiB BAKIMBUX TUITHOK. AJe i Ii MeTOH He J03BOJIIOTh Ha 100 BiIcoTKiB
3armo0irTH MPOMYCKY MaJOMOMITHUX OCEPEIKIB YpaxKeHHs a0 nedopmaliii KamisipiB cau30B0i 0007I0HKH [3].
ABTOp cTaTTi [1] poOUTH aKIIEHT Ha OPIBHAHHI AKOCTI OCJIIDKEHHS ocBiueHoro ¢axisid Ta [l acucrenTa,
a TaKOX OIMCY€e MOXKIUBOCTI 3actocyBanHs LI sk MeTomy acucTyBaHHS i HABYaHHS MOJIOJIOTO ITOKOMNIHHS
IHTEpHIB-CHJIOCKOMICTIB. Y cTaTTi [1] € okpemuii ab3all, IKUii aBTOP MPHUCBSITUB ILUIOCKOKIITHHHOMY PaKy Ta
npobJeMi paHHBOTO BUSIBICHHS 3aXBOPIOBAHHS, OCKIJIBKH 3a3BHYail XBOPOOY A1arHOCTYIOTH BXKE Ha Mi3HIN
cTamii. SIk TpaBWIIO EHIOCKOINS JUIsl BUSBICHHSA IDIOCKOKIITHHHOTO PaKy CTPAaBOXOMY SIBIIIE COOOO
BUKOPHCTAaHHS CBiTJIa OLTIOTO KOJIBOPY Ta BY3bKOCMYTOBHX METOJIB TIONIMIIEHHS 300paXeHHA 3
BUKOPHUCTAHHSM MPOTPAaMHOTO MiCBIUyBaHH/BiACiKaHHS KOJIbOpy abo (apOysanHs po3unHoM Hoxay [1]. Sk
MoKa3ytoTh pociimkenns [ 1], Bukopucranus LI ans BusiBieHHS paky y pe3ybTaTi AaioTh 98% 4y TiInBOCTI,
a TaKOXK MAarOTh MOXIJIMBICTh PO3PI3HEHHS MIOBEPXHEBOTO 1 TTHOOKOTO paKky. O HaK, TO3UTHBHA POTHOCTUYHA
OLIIHKa BapilOETHCS HA KOPHCTH IOCBiUEHOT0 enaockoiicTa (45%) 1 monozoro crnemiamnicra (35%) npotu LI
(40%). OxpiM 1bOTO, 3a3Ha4YeHa CTATTA [1] omuCye Ie OJHE MPOBEACHE JOCHIDKCHHS, JJIs SKOro Oyio
Bukopuctano 14 000 300paxens s anamnizy 3a goromororo LI Ta engockonicroMm. OCHOBHUMH KPUTEPiIMHU
OyJIu: Yy TJIMBICTh, CHEIM(IUHICTh, TOUHICThH T4 IO3UTUBHA/HETaTUBHA OIlIHKA TPOrHo3y Taou 1.

ITapametp III(CNN) Jlikap engockomicT
UyTnuBicTb 90.1% 89.8%
CrietiuiyHiCTh 95,8% 88.3%
TounicTh 91% 89.6%
[o3uTuBHMI IPOTHO3 99.2% 97.9%
HeraruBauii nporaos 63.9% 65.5%

Tabn 1. AnantoBana TaONUI TOPIBHSHB Pe3yIbTaTIB [ 1]

OrmsiayBIM 181 ocHOBHI cepu 3actocyBanus L1 B enockomnii, aBropu crareii [1, 2, 3] Bij3HAYa0Th
CKJIQJIHICTh aHaJIi3y Ta HEOHOPIAHICTh BXIIHUX JIAHUX, a TAKOXK HEMOXJIMBICTh TpeHyBaHHs 1111 Ha OibIMx
o0csirax Bizeo- Ta ¢poroMaTepialiB 3 ETHYHUX HOPM Ta Yepe3 AOTPUMAaHHs MIPUBATHOCTI AaHUX marieHTa[l].
OxpiM BHUIIEONHCAHUX MPOOJIEM, BIAKPUTHM 3aJIHMIIAE€THCS MUTaHHS eHeproedekTHBHOCTI, ockibku LI Ta
MOTY>KHOCTI 00pOOKH MOTPeOyYIOTh OaraTo BUTpAT eneKTpoeHeprii [3].



Onniero 3 oCHOBHUX TpwdnH HeTtowHocTi aHamizy LI € apredaxtu 300pakeHHs, Oyap0amky Ha
MOBEPXHI CIM30BUX OOOJIOHOK, HACHYEHICTh KAPTHMHKM Ta 3MiHA KOHTPACTy CBiTJA, DPO3MHUTTS 1
HEOJTHOPIHICTh CTPYKTypu BHyTpimHiX opraHiB[3]. [IpoBeneni mociimkeHHs [3] YIiTKO OKpPECIIOIOTH
npobJeMy By3bKOHAIPABICHOCTI aHai3iB Ha ofHil apxiTekTypi CNN 3amicTh KOPCTKOTO MOPIBHSIHHS MiX
JeKiIbKOMa apXiTeKTypaMy HelipoMepek Ha OTHOMY 1 TOMY 3K caMoMy Jikepenti iHdopmariii.

[lompw icHyrOYi BiIKpWTI NMWTaHHS Ta TEBHI CKIAJHOINI B MPOIEci poOOTH, HaBEAEHI pe3yJbTaTh
EKCIICpUMEHTIB 1 YHCIICHHI HayKOB1 poOOTH cBiguaTh mpo Te, o LI BneBHEHO AeMOHCTpYE CBiil PO3BUTOK B
cdepi eHmockomii Ta aHamizy 300paxkens. LIl BucTymae sk cucrema miJICBIYyBaHHS Ta iHAeHTH(IKAamii
MOTEHIIWHUX MUISHOK, Ha SIKI CIiJ 3BEPHYTH YBary SK MOJIOJUM €HIIOCKOIIICTaM, TaK 1 JOCBIYEHUM
¢axiBusMm. Llg cuctema nomoMoke BIOCKOHANUTH TpoBedeHHs aHaniziB opraniB LIKT ngns pannporo
BUSIBIICHHS MIEPIINX O3HAK HEJOOPOSKICHUX MyxXJyuH [1].

BucHoBku

VY naniit po6oTi Oy70 PO3TIAHYTO MOTEHLIHHI HapsIMKX po3BUTKY LI B paMkax BUKOpUCTaHHS SIK B
KJIACHYHIN €HIIOCKOITii, TaK 1 B KarcynpHiH. OKpeciieHi OCHOBHI MPOo0JIeMH, AKi MOTpeOyTh Oibllie Yacy Ha
JOCTI/DKEHHS, a TaKOXK TMEepeBard Ta OTPUMaHi pe3yNbTaTH, AKi SBHO JEMOHCTPYIOTh CTaH PO3BHTKY i
nepcnexkTuBy Bukopucranss LI
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Trends in the use of artificial intelligence in endoscopy
Vinnytsia National Technical University

This study provides a comprehensive overview of current trends in the application of artificial intelligence (Al) in
endoscopic examinations of the gastrointestinal tract (GIT). Al significantly enhances medical diagnostic capabilities,
particularly in detecting early signs of oncological and other diseases of the GIT. The analysis highlights the
advantages and disadvantages of Al as an auxiliary tool for gastroenterologists, capable of improving examination
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accuracy and reducing the risk of missing pathologies that are difficult to recognize during the procedure. Particular
attention is given to the use of convolutional neural networks (CNN), which demonstrate significant results in image
analysis and enhancement. The research discusses two primary approaches in endoscopy: classical and capsule
endoscopy. Capsule endoscopy allows for thorough video analysis and is an effective tool for detecting lesions in
hard-to-reach areas of the GIT, although its efficacy may depend on the quality of video, type of endoscope, camera,
and algorithms used for data processing. Classical endoscopy, on the other hand, remains a widely used method
that provides the opportunity for direct examination of the mucosal surface and allows specialists to utilize various
image enhancement techniques to identify subtle changes. Studies indicate that the application of Al in classical
endoscopy can achieve accuracy rates of up to 98% in identifying potentially hazardous areas, including the specific
differentiation of lesion depths. Additionally, this work focuses on the challenges facing Al in endoscopy, particularly
image artifacts that may negatively impact analysis results, as well as ethical considerations and data privacy
compliance in medical data handling. Despite existing challenges, Al demonstrates significant potential as an
assistant for both novice and experienced specialists, enabling the minimization of error risks and improving early
disease detection. Overall, the findings indicate that artificial intelligence holds great promise in medicine and can
significantly enhance the quality of endoscopic procedures, especially for early-stage diagnosis.
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