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MeToponorua TecTMpoBaHUS U MOHMTOPUHTra Gk
nporpaMMHOro obéecneyeHuss Ha 0OCHOBE TeXHOJIOTMiA
MCKYCCTBEHHOr0 MHTEJIEKTa AN MeAULMHCKOM
AUArHOCTUKH

t0.A. Bacunbes, A.B. Bnagaumupckui, 0.B. OMensHckas, K.M. ApsaMacos,
C.0. Yetepukos, [1.A. PymaHues, M.A. 3eneHoBa

Haquo-npaKTw-lecxwﬁ KJIMHUYECKMIA LIeHTP ANArHoCTUKK U TeneMe AULIMHCKUX TexHonoruiA, MockBa, Poccuiickan GJe,uepau,Mﬂ

AHHOTALIMA

06ocHoBaHMe. MupoBas cyMMa MHBECTULMIA B KOMMaHWM Mo pa3paboTke nporpaMMHOro obecneyeHns Ha OCHOBE TEXHO-
JIOTUA UCKYCCTBEHHOIO MHTENNEKTA ANA MeAMUMHCKON AMarHocTMKM coctaBuna 80 mnH gonnapos B 2016 ropy, 152 MiH
pornnapos — B 2017 u, oxupaeMo, NpofomxaeT pactu. AKTMBHas LeATeNbHOCTb KOMMNaHW-NPOM3BOAUTENIEN NPOrpaMM-
Horo obecneyeHus [OMKHA COOTBETCTBOBATh CYLUECTBYIOLIMM KITMHUYECKUM, BMO3TUYECKUM, NPaBOBLIM M METOAO0M0MMYe-
CKWM OCHOBaM W cTaHAapTaM. KaK Ha HaLMoHanbHOM, TaK U Ha MeXyHapo4HOM YPOBHE He CYLLeCTBYeT eAMHbIX CTaHAApTOB
W NPOTOKOMIOB NPOBEAEHUSA UCMIBITAHUA U MOHUTOPUHIA NPOrPaMMHOr0 00eCneyeHns Ha OCHOBE TEXHONIOMMIA UCKYCCTBEHHOMO
WHTEeNNeKTa AN MeAULIMHCKOW ANarHOCTUKM.

Lieno — pa3pabotatb yHMBepCanbHYI0 METOLONOMMI0 TECTUPOBAHUS U MOHUTOPUHIa NPOrpaMMHOro obecneyeHus Ha ocHO-
BE TEXHOJIOMMI UCKYCCTBEHHOTO MHTEJINIEKTA AN MEAMLUMHCKON AWMarHOCTUKM, HampaBieHHYK Ha MOBLILLEHME ero KayecTsa
W BHeJpEHME B NpaKTUYeCKOe 34paBoOXpPaHeHMe.

Martepuanbl U MeToabl. B xode aHanuTUueckoro 3tana Obin NpoBeaéH 0630p NuTepaTypbl Mo 6asaM AaHHblx PubMed
u eLIBRARY. lNpaktuueckuii atan Briouan anpobauyio pa3paboTaHHO METOAONOMMM B paMKax JKCNepUMeHTa No UCMofb30-
BaHWI0 MHHOBALMOHHBIX TEXHONOMW B 061aCTU KOMMBIOTEPHOTO 3peHUs AN aHanu3a MeaWLMHCKUX M306paxeHunin u aanb-
HeliLero NpUMeHeHUs B CUCTeMe 3[paBooXpaHeHus ropofa Mocksbl.

Pesynbtathl. PaspaboTtaHa MeTogon0rus TECTMPOBAHMS U MOHUTOPKUHIA NPOrPaMMHOro obecneyeHns Ha OCHOBE TEXHOJIOMUA
MCKYCCTBEHHOIO WHTEN/EKTA ANA MeAULMHCKOW MArHOCTMKM, HanpaBneHHas Ha NoBbILIEHME Ka4yecTBa AaHHOr0 Nporpamm-
Horo obecneyeHns U ero BHeLIPeHWe B NPaKTUYECKOe 3[paBooXpaHeHWe. MeToao0rus COCTOMT M3 7 3TamnoB: caMoTecTUpo-
BaHWe, (YHKUMOHANbHOE TECTUPOBaHME, KAaNMOPOBOYHOE TECTUPOBAHME, TEXHONOTUUECKUI A MOHUTOPUHT, KITMHUYECKUA MOHM-
TOpUHT, 0bpaTHas cBA3b U fopaboTKa.

3akuioyeHmne. OTnnuMTENbHBIMU 0COBEHHOCTAIMU METOAONIOMMN SABMIAIOTCA LIMKIMYHOCTD 3TanoB TECTUPOBaHMWS, MOHUTOPUH-
ra u gopaboTku nporpaMMHoro obecrieyeHus, NpUBOAALLIME K MOCTOSHHOMY MOBBILIEHUIO €r0 KauecTBa, Hanuume noapob-
HbIX TpeboBaHuii K pe3ynbTataM ero paboTel, y4acTue Bpayen B ero oueHke. MeTofonorus no3soauT pa3paboTumkam mpo-
rpaMMHOro obecneyeHns [OCTUYb BbICOKMX pe3ynbTaToB M NPOAEMOHCTPUPOBATL AOCTUKEHUS B Pa3fINiHbIX HaNpaBeHUsX,
a nosib30BaTeNsM — CAeNaTb 0CO3HaHHBIN U YBEPEHHbIA BbIOOP CPpeAmn NporpamMM, NpoLeSLIMX HE3aBUCUMYIO U BCECTOPOH-
HIOI0 MPOBEPKY KauecTga.

KnioueBsble cnoBa: nporpamMMmHoe obecneyeHue; MCKYCCTBEHHbIﬁ WHTENNEKT; PEHTreHo10rua; AMarHoctn4yeckasa Bu3yanu3auus;
MeT00/10r1aA; KOHTPOJIb KayecTBa.
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Methodology for testing and monitoring artificial
intelligence-based software for medical diagnostics

Yuriy A. Vasilev, Anton V. Vladzymyrskyy, Olga V. Omelyanskaya, Kirill M. Arzamasov,
Sergey F. Chetverikov, Denis A. Rumyantsev, Maria A. Zelenova

Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation

ABSTRACT

BACKGROUND: The global amount of investment in companies developing artificial intelligence (Al)-based software technologies
for medical diagnostics reached $80 million in 2016, rose to $152 million in 2017, and is expected to continue growing. While
software manufacturing companies should comply with existing clinical, bioethical, legal, and methodological frameworks and
standards, there is a lack of uniform national and international standards and protocols for testing and monitoring Al-based
software.

AIM: This objective of this study is to develop a universal methodology for testing and monitoring Al-based software for medical
diagnostics, with the aim of improving its quality and implementing its integration into practical healthcare.

MATERIALS AND METHODS: The research process involved an analytical phase in which a literature review was conducted
on the PubMed and eLibrary databases. The practical stage included the approbation of the developed methodology within the
framework of an experiment focused on the use of innovative technologies in the field of computer vision to analyze medical
images and further application in the health care system of the city of Moscow.

RESULTS: A methodology for testing and monitoring Al-based software for medical diagnostics has been developed, aimed
at improving its quality and introducing it into practical healthcare. The methodology consists of seven stages: self-testing,
functional testing, calibration testing, technological monitoring, clinical monitoring, feedback, and refinement.

CONCLUSION: Distinctive features of the methodology include its cyclical stages of monitoring and software development,
leading to continuous improvement of its quality, the presence of detailed requirements for the results of the software work,
and the participation of doctors in software evaluation. The methodology will allow software developers to achieve significant
outcomes and demonstrate achievements across various areas. It also empowers users to make informed and confident
choices among software options that have passed an independent and comprehensive quality check.

Keywords: software; artificial intelligence; radiology; diagnostic imaging; methodology; quality control.
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