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AHHoTauus. CyLLlecTBEHHbIV UHTepec B 0651aCTU NPUMEHEHUA MALLMHHOMO 06yYeHus ana
aHanusa MeauLMHCKUX N300parKeHU CTUMYMPYET MOUCK NePCNeKTUBHbBIX airopuTMOB A
peLleHnA pyTUHHBIX AMarHOCTUYECKUX 3a4a4 B Kapamonoruu. MpuMeHUTeNbHO K cepaeyHo-
COCYAMCTBLIM NAToJNIOrMAM TaKoW NpoLenypoin ABNAETCA KOpOHapHas aHruorpadwus,
OLLeHMBalOLLaA COCTOAHME COCYAMUCTOrO pycna U Hanuyne y4acTKOB CTEHO3UPOBAHUA.
B HacToALen paboTe NPoAeMOHCTPUPOBAH NPUMEpP NPUMEHEHUSA COBPEMEHHbIX Moaenen
HenpoceTen SSD MobileNet V2, SSD ResNet-50, Faster-RCNN Inception ResNet V2 B 3agade
JIOKanM3aLumm 0gHOCOCYaUCTOro NOpPaXKeHUA KOPOHAPHOM apTepun Ha Habope KIMHUYECKUX
AaHHbIX (3200 n3obparkeHuin). MNokasaHo, 4To Hanbosee TOYHOM Mo Bbi6paHHOM MeTpuKe
mAP[0,5:0,95] aBunacb Mogenb Faster-RCNN Inception ResNet V2, gocTuriias nokasatens
0,9434 n 0,95 onA BanMOaLMOHHON M TecToBOW BbIGOPOK cooTBeTCcTBEHHO. OfHaKo
CKOpOoCTb 06paboTKM JaHHbIX cocTaBuna 0,363 cekyHabl Ha 0WH Kagp, YTO 3KBMBANEHTHO
2,8 KagpoB/ceK, T. €. 3HAYUTENIBHO HUME YacTOTbl 3anMcK KopoHaporpadum (15 kKagpos/cek).
HelipoceTu c 6osee «NpoCTOM» apXUTEKTYPOM NPOAEMOHCTPUPOBASIM HEYOOBNETBOPUTESIbHOE
Ka4yecTBO JIOKaNn3aLumn CTEHO30B, BblpaXeHHOe B HU3KOWM XxapaKkTepucTuke mAP[0,5:0,95].
Pe3ynbTaTbl 4aHHOMO MCCe[OBaHUA AeMOHCTPUPYIOT KKYeBYo NpobneMy npMMeHeHus
anropuMTMOB MalUMHHOTO 06y4YeHWA Ha rpaduUYecKUX OaHHbIX — BbICOKAA TOYHOCTb,
KoTopasA MOXKeT OblTb MpuemneMas OnA MeOULMHCKUMX OUAarHOCTUYECKMX Npouenyp,
«[QeKOMMNEeHCUpyeTCcA» ONUTENbHBIM aHaNM30M M30bparkeHWin, BCAefcTBUe 4vero
1Cnosib30BaHWe HeMoaUGMLMPOBAHHbLIX apPXUTEKTYp HeMpoceTel He obecrneymBaeT 06paboTKM
OaHHbIX B peXUMe peasibHOro BpeMEHM.
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Abstract. Significant interest in the field of application of machine learning for the
analysis of medical images stimulates the search for promising algorithms for solving routine
diagnostic problems in cardiology. In relation to cardiovascular diseases, such a procedure
is coronary angiography, which assesses the state of the vascular network and the presence
of stenotic areas. This paper demonstrates an example of using modern models of neural
networks: SSD MobileNet V2, SSD ResNet-50, Faster-RCNN Inception ResNet for localizing
asingle-vessel coronary artery lesion on a set of clinical data (3200 images). It is shown that
the Faster-RCNN Inception ResNet V2 model was the most accurate in terms of the chosen
metric mAP[0.5:0.95], reaching 0.9434 and 0.95 for the validation and test sets, respectively.
However, the data processing speed was 0.363 seconds per frame, which corresponds to
a speed of 2.8 frames/sec, which does not correspond to the speed of coronary angiography
(15 frames/sec). Neural networks with a more “simple” architecture demonstrated an
unsatisfactory quality of stenosis localization, expressed in a low characteristic mAP[0.5:0.95].
The results of this study demonstrate a key problem in the application of machine learning
algorithms on graphic data - high accuracy, which may be acceptable for medical diagnostic
procedures, is “decompensated” by long-term image analysis, as a result, the use of
unmodified neural network architectures does not provide real-time data processing.
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BBepneHue

BTOMAaTH3all¥s aHAJIN3a PE3YJIETaTOB Me-
AZ[I/ILII/IHCKI/IX JUarHOCTUYECKHUX Mpole-

JIyp SIBJISIETCS pacpOCTPAaHEHHOM 3a/1a-
yell IPUKJIAHBIX HAIIPABIECHUN TOUHBIX HAYK,
npexae Bcero marematuku [1, 2]. Ocoberno
aKTyaJIbHBI TOI00HBIE paOOTHI MPU PYyTHHHBIX
HCCIIEZIOBAHUSIX COCTOSHUS YeJIOBEKa (B OHKO-
JIOTUH, KapJAHOJIOTHH, MyJIbMOHOIOTHH), TIPO-
Oyuupyromux 0onbuioil maccuB rpadude-

CKUX JaHHBIX, KOTOPbIE HEOOXOAMMO OBICTPO
¥ TOYHO TPOAHAIM3UPOBATH IS IPUHATHUS pe-
LIEHUs O JlajibHe e TakTuke jgeuenus [3]. s
CepACYHO-COCYAUCTHIX 3a00JI€BaHUN — JIHIEpa
Cpeau MpUYMH CMEPTHOCTH HaceeHus B Poccun
1 B Mupe [4] — TaKoil pyTHHHOM MTPOLETy PO SIB-
nseTcs wHBa3uBHas anruorpadus. [Ipomenypa
MpeJIroaraeT UCCiIeOBaHNE COCTOSHUS KOPO-
HapHBIX apTEepHil — OCHOBHBIX COCYIOB, 00e-
CMEYUBAIONINX KPOBOCHAOXKEHHE MHUOKapa

Jla6opaTopua B> MopenupoBaHue NpoLIECCOB U CUCTEM

[69]



