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KoHuenuusa oTBeTCTBEHHOr0 MCKYCCTBEHHOI0 Qo
UHTeNNeKTa — byAyLLee UCKYCCTBEHHOIO
WHTENNIEKTa B MeULIUHe

H.C. l'epMaHoB

Poccuiickuit HauMoHanbHbIA UCCNes0BaTeNbCKUIA MeAULMHCKMIA yHuBepcuTeT MMenu H.W. Tuporosa, MockBa, Poccuitckas ®epepauvs

AHHOTALINA

AkTvBHOE pa3BepTbiBaHWE CMCTEM WUCKYCCTBEHHOro WHTennekta (MW) B MeouumHe co30aET MHOMECTBO TPYLHOCTEM.
B nocnentue robl WMpoKo obcyxaaeTcs KOHLENUUA OTBETCTBEHHOMO MCKyccTBeHHoro uHTennekTa (OUW), HanpaenexHas
Ha pelleHne Hen3DeKHO BO3HUKAIOLLMX 3TUYECKMX, HOPUAMYECKUX W cOUManbHbIX npobneM. [poBefEH aHanu3 HayyHoM
nMTEpaTypbl N0 TeMe, PacCMOTPEHa BO3MOXHOCTb NpUMeHeHUst KoHuenuun OWUW ons npeoponeHus cywiecTBYOLMX Npo-
6nem WA B MeauumHe. UccnenoBaHus Bo3MOXKHbIX NpuMeHeHnin UM B MefuumMHe NoKasanu, U4To COBPEMEHHbIE anrOpUTMbI
He cnocobHbl yaoBneTBOpUTL 6a3oBble Henmpexoasiume NoTpebHOCTM obLiecTBa — CrpaBefJIMBOCTb, MPO3PaYHOCTb M Ha-
AExHOCTb. C Lienblo peLeHuns AaHHbIX 3Tudeckux npobneM bbina npepnoxkeHa KoHuenums OWW, ocHoBbiBatoWwascs Ha Tpex
npuHumnax (ART) — 06bACHAEMOCTb U NPO3PaYHOCTL BLIBOAOB, a TaKXKe 0TBETCTBEHHOCTb 3a AesitenibHocTe W, [anbHeii-
Lee pa3suTHe, 6e3 pa3paboTku 1 npuMeHeHns ART-KoHLenUmMM, AeNaeT 0nacHbIM U HEBO3MOXHbLIM npuMeHeHne NI B Takux
0bnacTax, Kak MeauuMHa, rocyAapCTBEHHOe yrnpaBneHue U T.4. TpeboBaHUs K 0ObACHAEMOCTM M NPO3PaYHOCTU BbIBOLOB
OCHOBbIBAIOTCS Ha BbISBNEHHLIX 3MUCTEMOOTMYECKUX (OLLMOOYHbIE, HEMPO3PaYHbIE, HEMOJHbIE BLIBOALI) U HOPMATMBHbIX
(KOHPMAEHUMANBHOCTb AaHHbIX, AMCKPUMMHALMA onpefenéHHbX rpynn) npobneMax npumeHenus UM B umdposoit Meau-
umHe [2]. 3nucTeMonornyeckue olwmbkm, coBepluaeMbie MW, He orpaHMUMBalOTCA YMyLLEHUAMM, CBA3aHHBIMM C 06bEMaMm
U PEenpe3eHTaTMBHOCTbIO UCXOAHBIX aHanuavpyeMblx 6a3 AaHHbIX. K HUM Take OTHOCAT W3BECTHYK Mpobnemy «4épHOro
ALLMKa» — HEBO3MOXHOCTb «3arfisHyTb» B npouecc ¢hopMupoBaHus BbiBogoB M npu obpaboTke BXOAHbIX AaHHbIX. Ha-
PAAY C 3MMCTEMOSIOTMYECKUMM OLLMOKAaMK TaKKe HEM3DEXHO BO3HMKAIOT HOpMaTHUBHbIE NPobneMbl — KOHGMAEHLUMANBHOCTD
MaLWEeHTOB M OUCKPUMMHALMA HEKOTOPbIX COLMasbHBIX rPYnn BCNEACTBME OTKA3a YacT NaLMEHTOB Ha NpefoCTaBNEHUE UX
MeJMLIMHCKMX AaHHbIX 4151 TPEHUPOBKM anropuTMOB M B COCTaBe aHanu3upyeMbix 6a3 faHHbIX, YTO NPUBEAET K He[O0CTaTou-
HO TOuHbIM BbIBogaM WU B cnydasx onpefenéHHbIX reHaepoB, pac, BO3pacToB U T.4.

BaxHo 0TMeTUTb, 4TO MeTofoNOrMA aHanK3a faHHbIx MW 3aBucuT 0T Koga nporpaMMbl, 3alaHHOTO NPOrPaMMMCTOM, 3MK-
CTEMOJIOrMYECKME U JIOrMYecKue oLLMOKW KoToporo HeusbexHo npoeumpytotcs Ha MW, Otctopa cnepyeT npobneMa onpepe-
NeHWs 0TBETCTBEHHOCTMW B Ciy4ae OLIMBOYHBIX BbIBOLOB — €€ pacrpejesieHne MeX/y camoi NporpamMmon, paspaboTumnkom
U ucnonHuTeneM. MHoroumcneHHble NpodeccMoHabHbIe accouMaLmMn NPOEKTUPYIOT 3TUYECKWE CTaHAapTel Ans paspabot-
UMKOB M 3aKOHOAATeNbHY0 6asy Ana perynupoBaHUA OTBETCTBEHHOCTU MeXAY OMMCaHHbIMM 3BeHbsMU. OHaKo 04eBMOHO,
yTO B pa3paboTKe 1 YTBEPHAEHUM TAKOro 3aKOHOLATeNbCTBA HaUbOJbLLYIO POSlb JOMKHO UrpaTh roCcynapcTBo.

MpuMeHeHne VN B MeaMUMHE, HECMOTPS Ha NPEMMYLLIECTBA, COMPOBOXAAETCA MHOMKECTBOM 3TUYECKMX, HPUAMHECKUX
U coumanbHbix npobneM. Paspabotka OMW cnocobHa He TONBKO paspeLunTb AaHHble TPYAHOCTH, HO M 0becneynTb AanbHen-
Lee aKkTMBHOe W be3onacHoe pa3BepTbiBaHue cucteM VN B undpoBoii MeguLmMHe U 30paBOOXPaHEHMN.

KnioueBble cnoBa: MCKYCCTBEHHbIﬁ VHTENIEKT; 0TBETCTBEHHLIN VICKYCCTBeHHbIﬁ WHTEJIEeKT, U,Md)pOBOE 31paBO0XpPaHeHHe;
umcbposaﬂ MeanUNHa; MalluHHOEe OGYMEHME.
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The concept of responsible artificial intelligence
as the future of artificial intelligence in medicine

Nikolai S. Germanov

N.I. Pirogov Russian National Research Medical University, Moscow, Russian Federation

ABSTRACT

Active deployment of artificial intelligence (Al) systems in medicine creates many challenges. Recently, the concept of
responsible artificial intelligence (RAI) was widely discussed, which is aimed at solving the inevitable ethical, legal, and social
problems. The scientific literature was analyzed and the possibility of applying the RAI concept to overcome the existing Al
problems in medicine was considered. Studies of possible Al applications in medicine showed that current algorithms are unable
to meet the basic enduring needs of society, particularly, fairness, transparency, and reliability. The RAl concept based on three
principles — accountability for Al activities and responsibility and transparency of findings (ART) — was proposed to address
ethical issues. Further evolution, without the development and application of the ART concept, turns dangerous and impossible
the use of Al in such areas as medicine and public administration. The requirements for accountability and transparency of
conclusions are based on the identified epistemological (erroneous, non-transparent, and incomplete conclusions) and
regulatory (data confidentiality and discrimination of certain groups) problems of using Al in digital medicine [2]. Epistemological
errors committed by Al are not limited to omissions related to the volume and representativeness of the original databases
analyzed. In addition, these include the well-known “black box” problem, i.e. the inability to “look” into the process of forming Al
outputs when processing input data. Along with epistemological errors, normative problems inevitably arise, including patient
confidentiality and discrimination of some social groups due to the refusal of some patients to provide medical data for training
algorithms and as part of the analyzed databases, which will lead to inaccurate Al conclusions in cases of certain gender, race,
and age. Importantly, the methodology of the Al data analysis depends on the program code set by the programmer, whose
epistemological and logical errors are projected onto the Al. Hence the problem of determining responsibility in the case of
erroneous conclusions, i.e. its distribution between the program itself, the developer, and the executor. Numerous professional
associations design ethical standards for developers and a statutory framework to regulate responsibility between the links
described. However, the state must play the greatest role in the development and approval of such legislation. The use of Al
in medicine, despite its advantages, is accompanied by many ethical, legal, and social challenges. The development of RAl has
the potential both to solve these challenges and to further the active and secure deployment of Al systems in digital medicine
and healthcare.
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