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Pe3rome. Boibop punbTpa pexoncpykuuu (convolution kernel) komnproTepHo-ToOMOTpaduueckux (KT)
M300paXeHUH HampsMyIO BIMSAET Ha pe3yiabTaT paboThl aNrOpUTMOB HCKYCCTBEHHOT'O WHTEJUIEKTa
(). ®opmMupoBaHue eIUHBIX TPEOOBAaHUH K JAHHOMY ITapaMeTpy OCI0KHEHO TeM (aKTOM, 4TO TaKHE
(UIBTPHl YHHKAIBHBI Ul pa3pabOTYUKOB 0o0OpymoBaHus. llenmb pabOTBI — COCTAaBUTH TaONHILY
COOTBETCTBHA (PHIBTPOB PEKOHCTPYKLMH MEXAY Pa3THYHBIMU HPOU3BOAUTEIISIMU 000OPYIOBAHUS IS
HanpasyieHus anroputMmam VU Toit cepun n3o0paxenuii, Ha kotopoii npu KT opraHoB rpyaHo#H KIETKH
(OI'K) u romoBHOro Mo3ra (I'M) KonmdecTBEHHBIN aHanmW3 OyneT Hanbosiee BOCIPOU3BOIUMEBIM.
[IpousBenena Beirpy3ka u npoBeneH aHanu3 DICOM TteroB 0018,1210 (Convolution Kernel),
0008,0070  (Manufacturer), 0018,0050 (Slice Thickness) KT-uzobpaxenuii w3 Enunoro
pamuoIornieckoro MHQOPMAIOHHOTO cepBuca Topojga MockBel. KpuTepun BKIFOUEHHS: BO3pacT
crapuie 18 jieT; cpe3bl TONIMHON < 3 MM. AHalu3 JaHHBIX MPEJACTABICH B BUAC CBOJIHBIX TaOJIHI
corocTaBieHus] QUIBTPOB PEKOHCTPYKUMHU pasnuunbix npomsBogutenei mma KT OI'K u I'M, psna
KIMHIYECKHX 3a7iay, a TAaKXKe ONMKCATeIbHOM CTATUCTHKH UX pacpeAesIeH s 0 00JacTH CKAHUPOBAHUS
u pousBoaurenio. B ananus xmoueno 1905 KT OI'K ("CHEST" u "LUNG") 490 KT I'M ("HEAD",
"BRAIN"). Ilpu KT OI'K 6bl1a pacnpocTpaHeHa peKOHCTPYKIHMS ITOJyYCHHBIX U300pa>KeHUH B BUAE
cepuii s OLIEHKH JIETOYHOM MMapeHXUMBI 1 cTpYKTYp cpeaocterns. [Ipu KT ['M Obina pacmpoctpaneHa
PEKOHCTPYKIIUS TTOTyYSHHBIX H300payKeHUH B BUIE CEPHIA JIJISl OLIEHKH MapeHXUMBI TOJIOBHOTO MO3Ta U
KOCTHBIX CTPYKTYp. [IpoBenena cucremaruzanus ¢GpunbTpoB pekorctpykiuu npu KT OI'K u KT I'M.
ITony4yeHHbIEe HaHHBIE MMO3BOJST KOPPEKTHO MapLIPyTU3UPOBATh CEPUHU NMPOBEACHHBIX HCCIEIOBAHUN
JUTSL KOJTMYECTBeHHOH 00paboTku anroputmamu M.

Knrouesvle cnosa: GubTpbl PEKOHCTPYKIIMM, KOMIIBIOTEPHAs ToMoOrpadus, HCKYCCTBCHHBIH
WHTEJUIEKT, OPTaHbl TPYAHOM KIETKH, TOJIOBHOW MO3T, CHCTEMAaTH3aIUs TAHHBIX.

bnazooaprnocmu: Ctartbsi TOATOTOBIEHA aBTOPCKMM KoylekTHUBOM B pamkax HUP «Hayunoe
000CHOBaHHE METOZOB JIyYeBOW JIMATHOCTUKU OIYXOJIEBBIX 3a00JI€BaHMH C HCIOJB30BAaHHEM
panuomuueckoro aHaimmza», (Ne ETUCY: Ne 123031500005-2 ) B coorBerctBumM ¢ llpukaszom ot
21.12.2022 1. Ne 1196 «O06 yTBepXkIeHHH TOCYIapCTBEHHBIX 3aJaHuil, (UHAHCOBOE obOecreueHHue
KOTOPBIX OCYIIECTBIISIETCS 3a CUET CPEACTB OI0KeTa ropoia MOCKBBI TOCYIapPCTBEHHBIM OF0KETHBIM
(aBTOHOMHBIM) YYPEXJCHUSAM, IIO/BEIOMCTBEHHBIM JlemapTaMeHTy 3paBOOXpaHEHHUs Tropoja
Mockssl, Ha 2023 rog u mnaHoBbld nepuon 2024 u 2025 ronoB» [denaprameHTta 34paBOOXpaHEHUA
ropoaa MockBbl. KomnekTuB aBTOpoB BhIpakaeT OnmaromapHocts ['opamenko [1.B. 3a okazaHHyIO
MTOMOIIIb B MTOATOTOBKE PaOOTEHI.

Jlna yumuposanusa: Bacunwses 10.A., bnoxun U.A., I'oruap A.Il., Koneako M.P., Pemeraukos P.B.,
ApszamacoB K.M., Omensackas O.B. CucremaTtu3zarus QuiIbTpOB PEKOHCTPYKITUH IPH KOMITBIOTEPHON

© BacunweB 10.A., brnoxun U.A., T'onuap A.Il., Konenko M.P., PemietnukoB P.B., Ap3amacos K.M., 111
Owmensnckas O.B., 2025


https://doi.org/10.26102/2310-6018/2025.48.1.003
mailto:GoncharAP@zdrav.mos.ru

MopenupoBanue, ONTUMU3ANKUS U HHPOPMAIIMOHHBIE TEXHOJIOTUH / 2025:13(1)
Modeling, Optimization and Information Technology https://moitvivt.ru

ToMOrpaduu I aJrOPUTMOB UCKYCCTBEHHOI'O MHTEIICKTA HA MPUMEPE OPTraHOB IPYIAHON KICTKH H
TOJIOBHOTO  MO3ra: PETPOCHEKTHBHOC  HCClemoBaHue. Modenuposanue,  onmumuzayus u
unghopmayuonusvie mexnonoeuu. 2025;13(1). URL: https://moitvivt.ru/ru/journal/pdf?id=1766 DOI:
10.26102/2310-6018/2025.48.1.003

Systematization of computed tomography reconstruction filters
for artificial intelligence algorithms using the example of chest
and brain organs: a retrospective study

Yu.A. Vasilev!, L.A. Blokhin!, A.P. Gonchar!*~!, M.R. Kodenko!?,
R.V. Reshetnikov!, K.M. Arzamasov!, O.V. Omelyanskaya'

'Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of
the Moscow Health Care Department, Moscow, the Russian Federation
’Moscow City Hospital named after S.S. Yudin of the Moscow Health Care Department,
Moscow, the Russian Federation
3Bauman Moscow State Technical University, Moscow, the Russian Federation

Abstract. The selected convolution kernel in computed tomography (CT) directly affects the results of
artificial intelligence (Al) algorithms. The formation of uniform requirements for this parameter is
complicated by the fact that such filters are unique to equipment developers. The aim of the work is to
create a table of correspondence of reconstruction filters between different equipment manufacturers to
direct to the Al algorithms the series of images on which, in CT of the chest organs and the brain, the
quantitative analysis will be most reproducible. DICOM tags 0018,1210 (Convolution Kernel),
0008,0070 (Manufacturer), 0018,0050 (Slice Thickness) of CT images from the Unified Radiology
Information Service of Moscow were downloaded and analyzed. Inclusion criteria: age older than 18
years; slice thickness < 3 mm. The data analysis is presented in the form of summary tables comparing
reconstruction filters from different manufacturers for chest and brain CT, a number of clinical tasks, as
well as descriptive statistics of their distribution by scanning area and manufacturer. 1905 chest
("CHEST" and "LUNG") and brain ("HEAD", "BRAIN") CT studies were included in the analysis. In
chest CT, reconstructions to evaluate pulmonary parenchyma and mediastinal structures were common.
Reconstructions for brain parenchyma and bone structures were common in brain CT. Systematization
of reconstruction filters for chest and brain CT was performed. The obtained data will allow correct
image series selection for quantitative Al analysis.

Keywords: reconstruction filters, computed tomography, artificial intelligence, chest organs, brain, data
systematization.
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O0ocHOBanue

Ha ceromHsamHuii MOMEHT B DJKcIepuMeHTe JlermapraMeHTa 31paBOOXpPaHEHUs
r. MOCKBBI 10 HCIIOJNIB30BAHUIO MHHOBAIMOHHBIX TEXHOJIOTMH B 00JacTH KOMIBIOTEPHOIO
3peHHsl Ui aHadM3a MEAUIUHCKUX H300paXeHUH YYacTBYIOT JAECATKH alrOpPUTMOB
uckyccrBeHHoro nareiekta (M), pabora KoTophIX HampaBieHa Ha TPOPHIIaKTUKY e(hEeKTOB
B pabore Bpada-peHtrenosnora [1]. UerBepras gacth (25 %) BCeX CEpBUCOB MPOBOIAT aHAIH3
JTaHHbIX KommbloTepHOoi Tomorpadun (KT), rmaBapiM 06pa3om, KT opraHoB rpyaHON KIETKA
(OT'K) u ronosuoro mosra (I'M).

[Tomumo oueBUAHBIX (HPAKTOPOB, BIAUSIOUIMX Ha KAYECTBO M HAJIEKHOCTh PE3yJIbTaTOB
ob6pabotku KT-manueix anroputmamu WU, CTOMT yduThIBaTh MapaMeTpbl, CBSI3aHHBIC C
MIPOTOKOJIOM CKaHUPOBaHUs. OJJTHUM U3 TaKHUX, HE BIIOJIHE OYEBUIHBIX, HO BAXKHBIX TAPAMETPOB
aprsieTcs (GUIbTp pekoHCTpyKiuu (convolution kernel), Tak Kkak OH BIMseT Ha
MIPOCTPAHCTBEHHOE paspenieHue u ypoBeHb myma KT-u3oOpaxenuii. B cBsizu ¢ 3tuM mipu
BbIOOpEe (MIbTpa PEKOHCTPYKIMU HEOOXOAMMO YUYUTHIBATh KIMHMYECKYIO 33Jady: Tak,
GuUIBTPHI C BHICOKMM MPOCTPAHCTBEHHBIM pa3pelieHueM («JIerOYHbIe)) MPUMEHSIOTCS IS
OLIGHKM JICTOYHOW MapeHXUMBI, TOT/Ia KakK Uil CPEeNOCTEHHsS] HCIONb3YIOTCS (UIBTPBI C
BBICOKMM HTymornofasieHueM («msrkotkanubiey) [2]. Jus KT OI'K u KT I'M npumensiercs
HECKOJIBKO (PUIBTPOB PEKOHCTPYKIIMHU, YTO OOYCIOBICHO MX BIMSHUEM Ha KOHTPACTHOCTH U
4eTKOCTh Hu300pakeHmid [3]. ITlo »Toil mnpuyMHE MOXKET BO3HUKHYTH CHUTYyaIlus
HEOIPEIeIEHHOCTH NPU BBIOOpE CeprH M300pakeHUM ais aHanu3a. HekoppekTHbIN BBIOOD
BJIEYET 3a COOOI OTCYTCTBHE OOBEKTHBHBIX YCIOBUH TECTUPOBAHMS M padoTHI anroputma M.
Bo u3bexxanue noiaydeHnss HEOOBEKTHUBHBIX PE3yJIbTaTOB MIPU MPOBEACHUH KOJIMUYECTBEHHOTO
aHaiM3a HEOOXOIMMO YYMTHIBATh, KaKOW (QHUIBTP PEKOHCTPYKUMHU OBbUT HCIIOJIB30BaH B
BBIOpaHHBIX U1t 00paboTku KT-u3o0paxenusx [4-6].

OuUIbTphl PEKOHCTPYKIUHM YHUKAIbHBI IS pa3paOOTYMKOB OOOpyAOBaHUS, T. €.
KaX/Iblii MPOU3BOJMUTENb HCIIOJIB3YET (PHIBTPbI PEKOHCTPYKLIMU COOCTBEHHOH pa3paboTKH.
bonbimoe pazHoOOpa3ue pa3inuYHBIX Ha3BaHWK (QUIBTPOB PEKOHCTPYKIUHA TPUBOAWT K
HEOOXOIMMOCTH MX CUCTEMATU3ALIUH.

Ha MoMeHT HanucaHusl CTaThU JaHHBIE C CUCTeMAaTHU3aluel GUiIbTPOB PEKOHCTPYKLINUN
pa3IMYHBIX MPOU3BOAUTENEH He OblIM HaljeHbl. Cpeay periaMeHTHPYIOIUX JOKYMEHTOB
MpEeAMETHOM 00JIaCTH B HACTOSIIEE BPEMS M3BECTHBI 0a30BbIe (DYHKIIMOHAIBHBIE TPEOOBAHUS
MockoBckoro DkcrepuMenTa k pabore anroputmoB MU [7]. OnHako U OHHM HE KacaroTcs
BOIpoca BbIOOpa (UIBTPa PEKOHCTPYKIMM, YTO MOAYEPKUBAET aKTYyalbHOCTh 3a/Ja4d
cucTeMaTH3aluy HHPOPMALIMH 10 JaHHOU Teme [8].

Lenb paboThl — COCTaBUTH TAOIMILy COOTBETCTBHS (PMIIBTPOB PEKOHCTPYKIIUU MEKIY
pa3IMYHBIMU TPOU3BOAUTEISIMU 000PYAOBaHUS AJ1s HanpasieHus anroputmam VU toii cepun
n3o0pakeHuii, Ha kortopod mpu KT opraHoB rpyaHOHl KJIETKM W TOJIOBHOTO MO3Ta
KOJINYECTBEHHBIN aHanu3 OyaeT Hanboiee BOCIPOU3BOIUMBIM.

MarepuaJbl 1 METObI

Jlns TmpoBeneHUs] MYJIbTUIICHTPOBOTO PETPOCIIEKTUBHOrO aHanu3a u3 EnumHoro
pamuonioruaeckoro uHpopmamuonHoro cepsuca (EPUC) r. MockBbel Oblia copMupoBaHa
ciyuaitnas Beioopka u3 KT-uccnenosanuit OI'K u I'M, BBIITOTHEHHBIX B MIEPUOJ C SIHBAPS IO
ntoHb 2022 rona. Kpurepun BKIIOUEHUS: BO3pacT cTapiie 18 jeT, TolmmHa cpe3oB MeHee 3 MM
[9]. s KT OT'K: DICOM 3aronoBku LUNG u CHEST, qns KT I'M: DICOM 3aronoBku
HEAD u BRAIN.

Anamn3 DICOM TteroB ToHKoCpe30BbIX H30TponHbiXx KT-uccienoBanuii npoBoauics
s kaxgoro KT-uzo0paxkenus mo DICOM  teram, COOTBETCTBYHIOIIUM  (UIBTPY
pEeKOHCTpYKLUH, BeHaopy U TommuHe cpe3oB: 0018,1210 (Convolution Kernel), 0008,0070
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(Manufacturer), 0018,0050 (Slice Thickness)'. 3HadeHHs TeroB BHOCHINCH B TaOMILy.
[Tony4yeHHble maHHBIE OBUIM WCHOIB30BAaHBI s (HOPMHUPOBAHHS CIEAYIOIIUX TaOJHII:
COTIOCTABJICHUE HA3BAaHUM Pa3IMYHBIX THUIOB (QUIBTPOB PEKOHCTPYKLMH, MPEACTaBICHHBIX
npousBoguteneir Tomorpado mias KT OI'K u KT, a Takke comocraBieHHWE Ha3BaHUUN
(GUIBTPOB PEKOHCTPYKLUUN B COOTBETCTBUH C KIMHUYECKUMHU 33a4aMHu.

Pacuer MuHMMaIbHOTO 00BEMa BBIOOPKH OBLT MPOU3BEJEH C UCIIOIb30BAaHUEM TTaKeTa
«samplingbook» [10]. IIpu ycnoBum ob6miero umcna KT-umccrmemoBanuid, cTpemsIierocs K
0ECKOHEYHOCTH, 0KHIaeMOM MPOIMOPLUHU albTEPHATUBHBIX TUIOB (GUIBTPOB PEKOHCTPYKIIUU
B 50 % (Xyammuii cueHapuii), ypoBHE 3HAUUMOCTHU B 5 % U TOIYCTUMOM Tpeielie MOrPEIHOCTH
(margin of error) B #5 %, corynacHo pe3yibTaTaMm pacyera, norpedyercs MUHUMYM 385
HUCCIENOBAHUN JUIST KAXKIOM aHAaTOMUYECKON 30HEI.

CraTucTUYeCKHMid aHAIMW3 JAHHBIX BKJIIOYANl OMNpeAeieHre aOCOJIIOTHOTO U
OTHOCHUTEJIBHOTO KOJIMYECTBA HCCIICAOBAaHUN H3ydaeMbIX O0JIaCTei B COOTBETCTBHUU C
IPOM3BOIUTENIEM; KaTerOpH3aluio (PUIBTPOB PEKOHCTPYKIUH IO OOJACTH HUCCIEIO0BaHMS,
TUITy CEPUU U TIPOU3BOAMTENIO anmnapara. O0paboTKa NaHHBIX BHITIOJHEHA C UCIIOJIb30BAHUEM
sa3bpika R B mporpamme RStudio Desktop Bepcun 2023.03.1+446 [11].

Pe3syabTarsl

B wuroroseiii ananu3 Obl1o BkIodeHo 1905 KT OI'K, skmrouaromux B cedss DICOM-
3arosioBku "CHEST" u "LUNG", 1 490 KT I'M ¢ DICOM-3aronoskamu "HEAD" u "BRAIN".

UccnenoBanuss KT OI'K m I'M B BbIOOpKE OBUIH BBITIOJIHEHBI Ha TOMoOrpadax
npomsBoauteneir SIEMENS, Phillips, TOSHIBA, Mobius Imaging u GE MEDICAL
SYSTEMS. PacmnpeneneHue BKIIOUEHHBIX B aHAJIM3 MCCIEIOBAaHUNA IO BEHI0paM
ToMorpaduueckoro o0opy10BaHus npeacTaieHo B Tabmuue 1.

Ta6muma 1 — Pacripenenenne BrmoueHHBIX wuccaenaoBanmii KT OI'K m KT I'M mo Benmopam
TOMOTpaduIecKoro 000pyTOBaHHS
Table 1 — Distribution of included chest CT and brain CT studies by vendors of tomographic equipment

Ha3Banue npou3BogUTEISA KT OI'K, n (%) KT I'M, n (%)
SIEMENS 523 (27.4) 267 (54,5)
Phillips 274 (14,4) 14 (2,9)
TOSHIBA 202 (10,6) 11(2,2)
Mobius Imaging 137 (7,2) 1(0,2)

GE MEDICAL SYSTEMS 769 (40,4) 197 (40,2)
UTOI'O 1905 (100,0) 490 (100,0)

Tabmuua 2 — Cucremaruzass ¥ CONOCTaBlieHHE  (QUIBTPOB  PEKOHCTPYKIMH  Pa3lUYHBIX
MIPOU3BOAUTENIEH, NCTIOIB3YEMBIX TIPH Mony4ueHun n3obpaxenuit KT OI'K

Table 2 — Systematization and comparison of reconstruction filters of different manufacturers used in
chest CT imaging

KT OI'K
HaszBanue ¢puiabTpa peKOHCTPYKUHMHU

Ha3zBanue . . .

JlerouHsbIit MsrkoTKaHHbIH KocTHbIii
MPOU3BOIUTEJIS
SIEMENS Br60f/B60s/B701/170s/180s | B31{/B31s/I131{/131s/141s -
Phillips C/F/YC A/B -
TOSHIBA FC51/FC55 FCO07/FC08 -
Mobius Imaging Sharp Standard -
GE MEDICAL
SYSTEMS LUNG STANDARD/SOFT BONE

! Whitcher B. Rigorous — DICOM Input / Output. URL: https://cran.r-project.org/web/packages/oro.dicom/
index.html (mata obpamenwsi: 15.09.2024).
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Ha Pucynke 1 mnpenacraBiaeH mpuMep HCMIOIB30BaHUS JTHX JBYX (UIBTPOB
PEKOHCTPYKIIMU TPHU MPOCMOTPE M300paKEHUN uepe3 MATKOTKAHHBIA M JIETOUYHBIH PEKUMBI
OKHa (MHTEpBaJl OTOOpakaeMO¥l IIJIOTHOCTH MO ImKaje eauHul] XayHchuiumga). Ha
M300paXCHUSIX HATJSTHO BHUIIHO, YTO WCIOJB30BAHUE JIETOYHOTO (PHIIbTPA PEKOHCTPYKIIUU
MO3BOJISIET NMOBBICUTD JIETANIMU3AINIO MEIKUX CTPYKTYp JETOUYHOM TKaHU, YTO HE HaOJt01aeTcs
PU U3MEHEHUH PEKMMa OKHA TMOJTYYEHHBIX ¢ MATKOTKaHHBIM (DUIBTPOM U300paskeHU.

[Tpu KT I'M 6b1mn ricionb30BaHbl GUIBTPHI PEKOHCTPYKIIMU JIJIs1 OLICHKHU MTapEHXUMBI
TOJOBHOTO Mo3ra M KOCTHBIX CTpykTyp (Tabmuma 3). Jlns mpomsBomutens SIEMENS
ucnonb3oBanuck GuabTpsl J30s/J37s/H31s u J70h/J80s/H70h, coorBercTBenno. st Phillips —
¢unbTpel UB 1 YA, coorBercTBeHHO. /st TOSHIBA — ¢unbrper FCO8/FC26 u FC30/FC68,
cooTBeTcTBeHHO. /Jliss mpoumsBomutenss Mobius Imaging wucmosb30Bayicsi €AMHCTBEHHBIN
¢mwietp Sharp. [dns GE MEDICAL SYSTEMS - ¢wistpet STANDARD/SOFT wu
BONE/BONEPLUS, cootBercTBeHHO. Kak 1 B ciydae ¢ mojydeHHEeM U300paKeHH OpraHOB
TPYAHOW KJIETKH, JIJISi TOJOBHOTO MO3Ta MPOU3BOJIUTENH TAKXKE MPUMEHSIOT COOCTBEHHBIC
GbuIbTPEl PEeKOHCTPYKIMU. BaprnaGenbHOCTh 3TUX (UIBTPOB PEKOHCTPYKIMH IS OJHOTO U
toro k¢ DICOM rera mmwxke npu KT I'M, wem mis KT OI'K: maubonbmiee pasnoobpazue
buneTpoM pekoHcTpykimu mpeactaBieHo st SIEMENS (mo 3 g kaxkmgoro Tuma),
muHuManbHOoe — Phillips (mo ognomy mis kaxkmoro tumna), Toraa kak Mobius Imaging nmeer
TOJIbKO MATKOTKAaHHBIA THUI (UIIbTpA.

Ha Pucynke2 mnpeacTaBieH TpHUMEpP WCIOIB30BAaHUS O3TUX JBYX (UIBTpOB
PEKOHCTPYKLHUHU MPH MPOCMOTPE HU300pa’keHUMN depe3 MITKOTKAHHBIN M KOCTHBINH DPEKUMBI
okHa. Mcmonp3oBanue ABYX (UIBTPOB PEKOHCTPYKIMHU JUISI aHAU3a TOJIOBHOTO MO3Ta
HE00X0IUMO IS JIeTabHOM OIIEHKH U3MEHEHHI KaK caMOi MapeHXUMBbI BEIIeCTBA TOJIOBHOTO
MO3ra, TaK U KOCTHBIX CTPYKTYp, YTO OCOOCHHO Ba)XXHO B KOHTEKCTE TPABMATHUECKUX
MTOBPEKICHUM.

Pucynok 1 — ITpumepsr uzoopaxkenuit KT OI'K ¢ ncnosias3oBanreM pa3indHbiX QUIBTPOB
PEKOHCTPYKINH: MATKOTKAHHBINH (HIBTP PEKOHCTPYKIMHU ITPU MATKOTKAHHOM (@) ¥ JIETOYHOM
peXrMax OKHa (C); JETOYHBIN QUIBTP PEKOHCTPYKLUH MPU MITKOTKaHHOM (b) U IETOYHOM pekrMax
okHa (d)

Figure 1 — Examples of chest CT images using different reconstruction filters: soft tissue
reconstruction filter for soft tissue (a) and pulmonary window modes (c); pulmonary reconstruction
filter for soft tissue (b) and pulmonary window modes (d)
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Tabmuma 3 — Cucremaru3aisi W COTOCTaBieHHE  (QUIBTPOB  PEKOHCTPYKIMHM  Pa3IMIHBIX
MIPOU3BOIMUTENIEH, NCTIONB3YEMBIX TIPH MOTyYeHUHN n3obpaxenuit KT I'M

Table 3 — Systematization and comparison of reconstruction filters of different manufacturers used in
brain CT imaging

KTI'M
Ha3zBanue puibTpa peKOHCTPYKIIUH

Ha3zBanmue . .

MSrKOTKaHHBIH KocTHb1ii
NPOU3BOUTEJS
SIEMENS J30s/J37s/H31s J70h/J80s/H70h
Phillips UB YA
TOSHIBA FCO8/FC26 FC30/FC68
Mobius Imaging Sharp -
GE MEDICAL
SYSTEMS STANDARD/SOFT BONE/BONEPLUS

Pucynoxk 2 — IIpumeps! nzobpakennit KT ['M ¢ ncnonb3oBaHreM pazanyHbIX GUIBTPOB
PEKOHCTPYKIMHU: MSITKOTKAHHBIA (QUIBTP PEKOHCTPYKLIUH MPH MATKOTKAHHOM (a) M KOCTHOM PEKUMax
OKHa (C); KOCTHBIH QHUIBTP PEKOHCTPYKIIMH ITPU MATKOTKAaHHOM (b) M KOCTHOM pexkuMax okHa (d)
Figure 2 — Examples of brain CT images using different reconstruction filters: soft tissue
reconstruction filter for soft tissue (a) and bone window modes (c); bone reconstruction filter for soft
tissue (b) and bone window modes (d)

C 1enpi0 MOBBIIIEHUS] MPAKTHUYECKON 3HAYUMOCTH, IMOJYYECHHBIE Pe3yJbTaThl ObLIN
JIOTIOJTHUTENIBHO CHCTEMAaTU3HPOBAHbI B COOTBETCTBHM C Haubojiee pacripoCTpaHCHHBIMH
KJIMHUYECKUMHU 3aadaMi. [lepeyenb Takux 3amad ObUl OrpaHUyYeH BOCTPEOOBAaHHBIMU CPEIU
pa3pabOTYMKOB MATOJOTMSAMU M aHATOMMYECKHMMM 30HamHu / cTpykTypamu. Ha Pucynke 3
NpE/CTaBICHa CXeMa, I[IO3BOJSIONIasl ONpEeAeIUTh ONTUMAIbHBIA, C TOYKH 3pEHUS
tectupoBanus anropurma UM, GpuinbTp pekoHCTpyKUInH 115 Takux 3a1a4 npu aHanuze KT OI'K
B COOTBETCTBHUH ¢ pa3nuyHbiMU BeHgopamu KT obopynoBanus. CHHUM IIBETOM 0003HAYEHbI
(GWIBTPBI JIETOYHBIX PEKOHCTPYKIMHA, PO30OBBIM — MATKOTKAHHBIX, 3€JICHBIM — KOCTHBIX.
Pucynox 4 orpakaer anasiorununyto cxemy 1is ananuza KT I'M. Po3oBbiM 1BeTOM 0003HaYEHBI
(GUIBTPHI MATKOTKAHHBIX PEKOHCTPYKIUH, 3€JIEHBIM — KOCTHBIX.
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B31/B31s/1311/ B311B31sM131%/ B311B31sM131%/
131s/141s 131s/141s 131s/141s

o) =] (]

FCO7/FCOB [ FCOTIFCO2 ] [ FCOTIFCO8 ]

‘ Quaru nerkmx ‘ ‘ Smbraema ‘ QpraHel CpeaocTeHUA KOCTHRIE CTPYKTYPE!

B311B31s/131%/

SIEMENS 1315/1415

% 7
:

I70s/180s

Phillips CIFIYC

TOSHIBA FC51/FC55 FCO7/IFCO8

Mobius Imaging Sh Standard Standard { Standard ] { Standard ]

GE MEDICAL
SYSTEMS

STANDARD/

LUNG SOFT

SOFT SOFT

STANDARD/ { SONE ] [STANDARD!]

Pucynok 3 — [lepedeHb AUarHOCTHYECKHX 3314 ¢ YKa3aHUEM Ha3BaHUN (HUIBTPOB PEKOHCTPYKIIUH
Pa3IUYHBIX TPOU3BOANTENEH, KOTOPBIE ONTHUMAIBHBI 7151 00paboTku nzobpaxenuit KT OT'K
anroputMamu NN
Figure 3 — List of diagnostic tasks with the names of reconstruction filters of different manufacturers,
which are optimal for processing chest CT images by Al

KT

V3MeHeHUA NapeHxUMsl

KoCTHele CTRYKTYpE!
TOMNOBHOMD MO3ra pykTyR

SIEMENS J30s/J37s/H31s J70N/JE0s/HTOh

Fhillips UB YA

TOSHIBA FCO&/FC26 FC30/FCE8

Mobius Imaging Sharp Sharp

GE MEDICAL
SYSTEMS

STANDARD/
SOFT

BONMES
BONEPLUS

Pucynok 4 — I[TepeueHb AMArHOCTHUECKUX 337124 ¢ YKa3aHUEM Ha3BaHWN (GUILTPOB PEKOHCTPYKIINH
Pa3IMYHBIX MPOU3BOAUTENCH, KOTOPBIE HEOOXOANMO HCIIOJIB30BATh ISl 00paboTKK m300paxenuit KT
I'M anroputmamu N
Figure 4 — List of diagnostic tasks with the names of reconstruction filters of different manufacturers
that should be used for processing brain CT images by Al
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Oo6cy:xnenne

Hamu cucrematusupoBanbsl B (opmaTe TaOMUIBI M COMOCTaBJICHbI (DUIBTPHI
PEKOHCTPYKLMU PA3NIUYHBIX MPOU3BOAUTENEH KOMIbIOTEpHbIX TomorpadoB s KT-
uccaenoannii matonornit OI'K m I'M mno pesynbraraMm aHanu3a JaHHBIX CHCTEMBI
31paBOOXpaHEHHUs T. MOCKBBI.

Hcnonb30BaHne HEKOPPEKTHOTO (HIIBTPA PEKOHCTPYKIUU TPUBOAUT K CHIDKEHUIO
00BEKTUBHOCTH U BocmponzBoauMocT 00padboTku KT-u300paxenuii. Tak, Binjie Fu u ap. B
CBOEM HCCIIEIOBAHUU T10 OI[EHKE BIUSHUS (UIBTPOB PEKOHCTPYKIIMH HA BHISBICHHE 04aroB B
JIETKUX pa3uyHbIMU cepBucamMu WU BBIABWIN, YTO pa3iuvHble (QUIBTPHl MOTYT U3MEHATH
pe3ynbpTarhl ux padbotsl [12]. B apyroii padore Trieu-Nghi Hoang-Thi u np. onpenenuinu, 4to
BBIOOp CEpUU M300pKEHUU C HEMOAXOIANIMM (DHIBTPOM PEKOHCTPYKIIUK HANPIMYIO
U3MEHSET pe3ybTaT CErMEHTAIMH JIeTKUX pu Judy3HbIX 3a0oneBanusx [13].

[IpencraBieHHble pe3yiabTaThl TaKXKe aKTyaldbHBl [UIsl pa3pabOTUMKOB CHUCTEM
PAAMOMUYECKOTO aHajin3a, TaK KakK paslu4Hble (QUWIBTPHI PEKOHCTPYKIUU BIHSIOT Ha
M3BJICEKAEMbIE TEKCTYPHBIE IMOKA3aTENN U PE3YJIbTAThl OCIEAYyOIEero ananu3a [8, 14, 15].

[IpoBeneHHas cucTeMaTH3aIMs U COMOCTABICHUE (PUIBTPOB PEKOHCTPYKIIUH, BKYIIE C
rPYNIUPOBKON pe3ybTaTOB IO pEHIaeMON KIMHUYECKOW 3ajade, MO3BOJUT YIPOCTUTH U
00BEKTHBH3UPOBATh TPOLIECC BBHIOOpPAa CepuUU M300pakeHUH Uit 00pabOTKH CEPBUCOM.
Pe3ynbTaThl mpeacTaBieHbl B BUAE AUAarpaMM, KOTOpPble pEeKOMEHAYIOTCS HMCIONb30BaTh IS
¢dopmupoBanus kpurepueB oroopa KT-nanubix misa anropurmon M.

Bo3MOXHBIN alTOPUTM MPUMEHEHHSI MTOJYYEHHBIX PE3YyJIbTaTOB MPHU MaplIpyTU3aLUN
WCCIIEIOBAHUI CIIENYIOLINN:

1) paspaboTunk ompeaenser aHaromudeckyio obmacte KT, kotopyro Oyzaer
obpabarbiBath anroput™m MU (manpumep, KT rosoBaoro mosra);

2) mytem oOpameHus Kk Pucynkam 3 wiu 4, BEIOMpaAeT JOKATU3AIUIO0 TIPEoIaraeMbIX
M3MEHEHUH (HalpuMmep, NapeHxuma rojloBHOTO MO3ra);

3) ucnonb3yet nepeyeHb HAaUMEHOBAaHUM bunbTpOB PEKOHCTPYKLUH,
COOTBETCTBYIOIIUN aHATOMHYECKON 00NacTH W KIMHUYECKOW 3amaue (s MPHBEICHHOTO
npumepa — J30s, J37s, H31s, UB, FC08, FC26, Sharp, STANDARD, SOFT);

4) uccienoBaHUs MapIIPyTU3HPYIOTCS Ha 00pabotky anroputMom MU Tonmpko mpu
Hanmnuuu cooTBeTcTBYIOMEro DICOM-tera B MeTaJJaHHbIX.

K nampaBneHusiM 115 1anbHEUIEro UCCIIEIOBAHUS MOKHO OTHECTU KOJIMYECTBEHHYIO
OLICHKY BJMSHHUS BbIOOpa (GUIbTpa PEKOHCTPYKIMHM Ha JUArHOCTHYECKYI0 TOYHOCTh
anroputMoB MU, ydacTByronmx B DKCIIEPUMEHTE.

Hame uccnenoBanne mMmeeT psii orpaHMYEHU: BKItOUYeHUE TOJdbKo KT-maHHBIX W3
EPUC 6e3 y4era 4aCcTHBIX METUITMHCKUX OpTraHu3anuii, BkitoueHue KT-1aHHbIX TONBKO MSATH
npousBoguTeneil. CpaBHeHHE  MeXAYy (GUIbTpaMHU  PEKOHCTPYKIHMH  KaKk  MeEXIy
MIPOU3BOJUTENSIMU, TaK U BHYTPU OJTHOTO HE MPOBOAMIIOCH, TAK KaK JaHHAs 3ajja4ya He BXOJuja
B 1IeJIb UCClieIoBaHus. TeM He MeHee, OJyYeHHbIE JaHHbIE aKTyaJbHbl B PaMKaX MPOBEICHUS
MOCKOBCKOTO JKCIepuMeHTa. Takke aBTOphl CUMUTAIOT HEOOXOAMMBIM OTMETUTH, YTO B
UCCIIEIOBAaHUM HE paccMaTpUBANUCh uccienoBaHus Huszkogosnsle KT, mis xoTophix
UCTIONIB3YIOTCSI TOJBKO MSTKOTKAHHBIE (PHIIBTPBI PEKOHCTPYKITHH.

3akJarouenue

[IpencraBineHsl  pe3ydbTaThl CHUCTEMATH3alMd M COIMOCTaBIICHUS  (DUIBTPOB
pexoHcTpyKumu npousBoautTeneid KT, mpeactaBaeHHbIX B CUCTEME 3ApaBOOXPaHEHUsS Topoaa
Mockssl, o KT-mauubim anst paznuusbix naronoruit OI'K u I'M. [lonyuenHble TaHHbIE
MO3BOJIAIT KOPPEKTHO MAapUIPYTH3UPOBATh CEPUM MPOBEACHHBIX HCCIENOBAaHUNA IS
KOJINYeCTBEHHON 00paboTku anropurmamu V.

8|11



MopenupoBanue, ONTUMU3ANKUS U HHPOPMAIIMOHHBIE TEXHOJIOTUH / I 2025:13(1)

Modeling, Optimization and Information Technology

https://moitvivt.ru

10.

11.

CIIMCOK UCTOYHHUKOB / REFERENCES

Bacunbes 10.A., Bnagzumupckuit A.B., bonnapuyk /I.B., Koxuxuna JI./1.,
PemernukoB P.B., biaoxun M.A., ConoBbeB A.B., I'atun JI.B. 3naueHue TeXHOJIOTHM
UCKYCCTBEHHOTO MHTEJUIEKTa s NpopHIakTUKKM jaedekroB B pabore Bpaya-
pentreHonora. Bpau u  ungopmayuonnvie  mexwonoeuu.  2023;(2):16-27.
https://doi.org/10.25881/18110193 2023 2 16

Vasilev Yu.A., Vladzymyrskyy A.V., Bondarchuk D.V., Kozhikhina D.D.,
Reshetnikov R.V., Blokhin I.A., Solovev A.V., Gatin D.V. Importance of artificial
intelligence technologies to prevent defects in radiologist's practice. Medical Doctor and
Information Technology. 2023;(2):16-27. (In Russ.). https://doi.org/10.25881/18110193
2023 2 16

Schaller S., Wildberger J.E., Raupach R., Niethammer M., Klingenbeck-Regn K.,
Flohr T. Spatial domain filtering for fast modification of the tradeoff between image
sharpness and pixel noise in computed tomography. IEEE Transactions on Medical
Imaging. 2003;22(7):846—853. https://doi.org/10.1109/tmi.2003.815073

binoxun U.A., Pymsuues [I.A., CyuunoBa M.M., Tonuap A.Il., Owmensanckas O.B.
Hu3komo3Has KOMIBIOTEpHAsE TOMOTpadusi OPraHOB T'PYIHOW KIETKH B JUArHOCTHKE
COVID-19:  o030op  murepatypwl.  Digital  Diagnostics.  2023;4(1):25-37.
https://doi.org/10.17816/DD119870

Blokhin [.LA., Rumyantsev D.A., Suchilova M.M., Gonchar A.P., Omelyanskaya O.V.
Low-dose computed tomography in COVID-19: systematic review. Digital Diagnostics.
2023;4(1):25-37. https://doi.org/10.17816/DD119870

Boedeker K.L., = McNitt-Gray M.F.,  Rogers S.R., Truong D.A., Brown M.S.,
Gjertson D.W., Goldin J.G. Emphysema: Effect of Reconstruction Algorithm on CT
Imaging Measures. Radiology. 2004;232(1):295-301. https://doi.org/10.1148/radiol.
2321030383

Wang Y., De Bock G.H., Van Klaveren R.J., Van Ooyen P., Tukker W., Zhao Y., et al.
Volumetric measurement of pulmonary nodules at low-dose chest CT: effect of
reconstruction  setting on measurement variability. European  Radiology.
2010;20(5):1180—-1187. https://doi.org/10.1007/s00330-009-1634-9

Behrendt F.F., Das M., Mahnken A.H., Kraus T., Bakai A., Stanzel S., et al. Computer-
Aided Measurements of Pulmonary Emphysema in Chest Multidetector-Row Spiral
Computed Tomography: Effect of Image Reconstruction Parameters. Journal of
Computer Assisted Tomography. 2008;32(6):899-904. https://doi.org/10.1097/rct.0b0
13e31815ade64

Bacunwes FO.A. u n1p. Komnviomephoe 3penue 6 nyuesoli OuacHOCmuKe: nepsvlii 3man
Mockoeckozo axkcnepumenma. N3patensckue pemenus; 2023. 376 c.

Mackin D., GerR., Gay S., Dodge C., Zhang L., YangJ., etal. Matching and
Homogenizing Convolution Kernels for Quantitative Studies in Computed Tomography.
Investigative Radiology. 2019;54(5):288-295. https://doi.org/10.1097/r1i.00000000000
00540

Dalrymple N.C., Prasad S.R., El-Merhi F.M., Chintapalli K.N. Price of Isotropy in
Multidetector CT. RadioGraphics. 2007;27(1):49—62. https://doi.org/10.1148/rg.27106
5037

Kauermann G., Kiichenhoff H. Stichproben: Methoden und praktische Umsetzung mit R.
Heidelberg: Springer Berlin; 2010. 261 p. https://doi.org/10.1007/978-3-642-12318-4
binoxun U.A., Konenko M.P., Ilymckasg F0.®., T'onuap A.Il., Pemernuxos P.B.
[IpoBepka rumore3 MCCIEAOBAaHUS C MCIONB30BaHHEM si3bika R. Digital Diagnostics.
2023;4(2):238-247. https://doi.org/10.17816/dd121368

9111


https://doi.org/10.25881/18110193_2023_2_16
https://doi.org/10.25881/18110193_2023_2_16
https://doi.org/10.25881/18110193_2023_2_16
https://doi.org/10.1109/tmi.2003.815073
https://doi.org/10.17816/DD119870
https://doi.org/10.17816/DD119870
https://doi.org/10.1148/radiol.2321030383
https://doi.org/10.1148/radiol.2321030383
https://doi.org/10.1007/s00330-009-1634-9
https://doi.org/10.1097/rct.0b013e31815ade64
https://doi.org/10.1097/rct.0b013e31815ade64
https://doi.org/10.1097/rli.0000000000000540
https://doi.org/10.1097/rli.0000000000000540
https://doi.org/10.1148/rg.271065037
https://doi.org/10.1148/rg.271065037
https://doi.org/10.1007/978-3-642-12318-4
https://doi.org/10.17816/dd121368

MopenupoBaHue, ONTHMU3ALUSA U HHPOPMALMOHHBIE TEXHOJIOTHH /
Modeling, Optimization and Information Technology

2025;13(1)
https://moitvivt.ru

12.

13.

14.

15.

Blokhin I.LA., Kodenko M.R., Shumskaya Y.F., Gonchar A.P., Reshetnikov R.V.
Hypothesis testing using R. Digital Diagnostics. 2023;4(2):238-247. https://doi.org/10.1
7816/dd121368

Fu B., Wang G., Wu M., Li W., Zheng Y., Chu Z., et al. Influence of CT effective dose
and convolution kernel on the detection of pulmonary nodules in different artificial
intelligence software systems: A phantom study. European Journal of Radiology.
2020;126. https://doi.org/10.1016/j.ejrad.2020.108928

Hoang-Thi T.-N., Vakalopoulou M., Christodoulidis S., Paragios N., Revel M.P.,
Chassagnon G. Deep learning for lung disease segmentation on CT: Which reconstruction
kernel should be used? Diagnostic and Interventional Imaging. 2021;102(11):691-695.
https://doi.org/10.1016/].d1i1.2021.10.001

Lu L., Ehmke R.C., Schwartz L.H., Zhao B. Assessing Agreement between Radiomic
Features Computed for Multiple CT Imaging Settings. PLoS ONE. 2016;11(12).
https://doi.org/10.1371/journal.pone.0166550

Berenguer R., Pastor-Juan M. del R., Canales-Vazquez J., Castro-Garcia M.,
Villas M.V., Mansilla Legorburo F., Sabater S. Radiomics of CT Features May Be
Nonreproducible and Redundant: Influence of CT Acquisition Parameters. Radiology.
2018;288(2):407—415. https://doi.org/10.1148/radiol.2018172361

NHOOPMALUA Ob ABTOPAX / INFORMATION ABOUT THE AUTHORS

Bacunabe lOpuii AnexcaHapoBu4, KaHIuaaT
MEIUIMHCKUX HayK, T[JaBHBIM BHEIITATHBIN
CIECHMAINCT TIO0 JIy4EBOM W HHCTPYMEHTATbHOU
JuarHocTuke JlemapTamMeHTa 3ApaBOOXpaHEHUS
MockBel, nupekTop, HayuHo-mpakTudeckuii
KIIMHUYECKUN HEHTP JTUArHOCTUKA u
TEeJIEMEIUIMHCKAX TexHosoru JlemapraMmeHra

3npaBooxpaHeHus: ropoga MockBbl, MockBa,
Poccuiickas @exneparusi.

e-mail: VasilevYAl(@zdrav.mos.ru

ORCID: 0000-0002-5283-5961

Baoxun HNBan AHapeeBHnY, KaHInuaT
MEIUIMHCKUX  HAyK, Ha4dalbHUK  CEKTOpa

HCCIEAOBaHUM B TyueBoM nuarHoctuke, Hayuno-
MPAKTUYECKUN KIMHUYECKUN LEHTP JTUArHOCTUKHU
U TeJIeMEAUIMHCKUX TexHosiorui [lemapramenTa

3npaBooxpaHeHus ropoga MockBel, Mocksa,
Poccuiickas @enepanyst.

e-mail: BlokhinlA@zdrav.mos.ru

ORCID: 0000-0002-2681-9378

T'onuap AHHa ITaBJsioBHA, KaHauaaT
MEIUIMHCKUX  HayK, HAaydHbIH COTPYAHUK,
HayuHo-mpakTHueckuii ~ KIMHUYECKUM  LIEHTP

JUArHOCTUKHA M TEJISMEIUIMHCKUX TEXHOJIOTHHI
JlemapramenTa 3IPaBOOXPAHCHHS ropojaa
MOCKBHI, BpaY-pEHTICHOJIOT TOPOJICKOM
kauandeckoil OompHMIEI uMeHn C.C. IOnuna
JlemapramenTa 3IPaBOOXPAHCHIS ropoja
Mockssl, MockBa, Poccuiickas @enepanus.
e-mail: GoncharAP@zdrav.mos.ru

Yuri A. Vasilev, Candidate of Medical Sciences,
Chief External Officer for Radiology and
Instrumental Diagnostics of the Moscow Health
Care Department, CEO, Research and Practical
Clinical Center for Diagnostics and Telemedicine
Technologies of the Moscow Health Care
Department, Moscow, the Russian Federation.

Ivan A. Blokhin, Candidate of Medical Sciences,
Head of the Research Sector in Radiologic
Diagnostics, Research and Practical Clinical
Center for Diagnostics and Telemedicine
Technologies of the Moscow Health Care
Department, Moscow, the Russian Federation.

Anna P. Gonchar, Candidate of Medical
Sciences, Researcher of the Research and
Practical Clinical Center for Diagnostics and
Telemedicine Technologies of the Moscow
Health Care Department, radiologist at the
Moscow City Hospital named after S.S. Yudin of
the Moscow Health Care Department, Moscow,
the Russian Federation.

10]11


https://doi.org/10.17816/dd121368
https://doi.org/10.17816/dd121368
https://doi.org/10.1016/j.ejrad.2020.108928
https://doi.org/10.1016/j.diii.2021.10.001
https://doi.org/10.1371/journal.pone.0166550
https://doi.org/10.1148/radiol.2018172361
mailto:VasilevYA1@zdrav.mos.ru
https://orcid.org/0000-0002-5283-5961
mailto:BlokhinIA@zdrav.mos.ru
https://orcid.org/0000-0002-2681-9378
mailto:GoncharAP@zdrav.mos.ru

Monennpona}me, OoNnTUMHU3ANUA U HH(I)OpMaHﬂOHHLIe TEXHOJIOT UM /

Modeling, Optimization and Information Technology

2025;13(1)
https://moitvivt.ru

ORCID: 0000-0001-5161-6540

Konenko Mapusa  PomaHoBHa, KaHauIaT
TEXHUYECKUX HAYK, MJIaILINI HAyUYHBIA COTPYTHUK
OTAeNia HAyYHBIX MEIWIMHCKAX HCCIEeTOBAHHUM,
HayuHo-nmpakTrdecknii =~ KIMHWYECKHMH  IIEHTP
JIMAaTHOCTUKU W TEIEMEIULUHCKUX TEXHOJIOTUH
JlemaprameHTa 3/paBOOXpaHeHus ropoja MOCKBBHI,
ACCHCTEHT Kaeapsr OMOMETUIIMHCKUX
TEXHUYECKUX CUCTEM MockoBckoro
TOCYJapCTBEHHOTO TEXHHYECKOTO YHHBEPCHTETa
VMEHU H.3. baymana (HaMOHATBHBIN
WCCIIEIOBATEIbCKUH  yHHUBEpCUTET),  MOCKBa,
Poccuiickas @enepanusi.

e-mail: KodenkoMR@zdrav.mos.ru

ORCID: 0000-0002-0166-3768

PemierHuxkoB Poman BaagmmmupoBuy, KaHaugaTt
(bM3uKO-MaTeMaTHYEeCKNX HAyK, PYKOBOIUTEIH
OTIleNla HAYYHBIX MEIUIMHCKUX HCCIIEI0BaHUM,
HayuHo-nmpakTHueckuii =~ KIMHUYECKHM  LIEHTP
JUAarHOCTUKH W TEICMEIUINMHCKUX TEXHOJOTHMI
Henapramenra 31paBOOXPAHECHUS ropoaa
Mockssl, MockBa, Poccuiickas @eaepanus.
e-mail: ReshetnikovRV1@zdrav.mos.ru

ORCID: 0000-0002-9661-0254

Ap3amacoB Kupuan MuxaiiioBuyd, kKaHauaaT
MEIUIMHCKUX HAayK, pPYKOBOAWTEIh OTHEIa
MEIUIMHCKON WHPOPMATHKH, Hayuno-
MPAKTUYECKUN KIMHUYECKUH IIEHTP TUATHOCTHKH
U TeIEMEAULMHCKUX TeXHoyIoruil JlemapramenTa
3npaBooxpaHeHusi ropoga MockBel, MockBa,
Poccuiickas @enepanyst.

e-mail: ArzamasovKM(@zdrav.mos.ru

ORCID: 0000-0001-7786-0349

Omensinckass Oabra BacuibeBHA, pyKOBOJUTED
Mo YIpaBIeHHWIO ToApazneneHusMu  Jupekimm
Hayka, HayuHo-IipakTHYecKnil KITMHUYECKUI LIEHTP
JIUAaTHOCTUKK W TEJIEMEIUIIMHCKUX TEXHOIOTUH
JlenaprameHTa 31paBOOXpaHeHrs ropoaa MOCKBBI,
Mockga, Poccuiickas deneparniysi.

e-mail: OmelyanskayaOV @zdrav.mos.ru
ORCID: 0000-0002-0245-4431

Maria R. Kodenko, Candidate of Technical
Sciences, Junior Researcher of the Medical
Research Department, Research and Practical
Clinical Center for Diagnostics and Telemedicine
Technologies of the Moscow Health Care
Department, department assistant at the Chair for
Biomedical Technical Systems of the Bauman
Moscow State Technical University, Moscow, the
Russian Federation.

Roman V. Reshetnikov, Candidate of Physical
and Mathematical Sciences, Head of the Medical
Research Department, Research and Practical
Clinical Center for Diagnostics and Telemedicine
Technologies of the Moscow Health Care
Department, Moscow, the Russian Federation.

Kirill M. Arzamasov, Candidate of Medical
Sciences, Head of the Medical Informatics
Department, Research and Practical Clinical
Center for Diagnostics and Telemedicine
Technologies of the Moscow Health Care
Department, Moscow, the Russian Federation.

Olga V. Omelanskaya, Head of Unit Management
of the Science Directorate, Research and
Practical Clinical Center for Diagnostics and
Telemedicine Technologies of the Moscow
Health Care Department, Moscow, the Russian
Federation.

Cmamus nocmynuna 8 pedaxyuio 13.12.2024; ooobpena nocne peyenzuposarnus 09.01.2025;
npunama k nyonuxayuu 15.01.2025.

The article was submitted 13.12.2024,; approved after reviewing 09.01.2025;
accepted for publication 15.01.2025.

1111


https://orcid.org/0000-0001-5161-6540
https://orcid.org/0000-0002-0166-3768
mailto:ReshetnikovRV1@zdrav.mos.ru
https://orcid.org/0000-0002-9661-0254
mailto:ArzamasovKM@zdrav.mos.ru
https://orcid.org/0000-0001-7786-0349
mailto:OmelyanskayaOV@zdrav.mos.ru
https://orcid.org/0000-0002-0245-4431

