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AHHOTALINA

06ocHoBaHue. [lo 95% uccnefoBaHUiA NpU CKPUHUHTE C NOMOLLbI0 MeToaa LudpoBoii dnooporpadum He cofepat nato-
NIOTMYECKUX M3MEHeHWIA. Bpaun-peHTreHonory TpaTaT boMbLLUYK YacTb CBOEro BPEMEHM HA MPOCMOTP W OMMUCaHUe UMEHHO
TaKuUX UCCNeAoBaHNUA. B aTUX clydasx cMcTeMbl MCKYCCTBEHHOTO WHTEeMEeKTa MOryT BbiTb MCMONb30BaHbl 4151 aBTOMATM3aLum
OMUCaHMs U 3KOHOMMM BpeMeHM Bpaven [1-3].

Lienb — cpaBHWUTb pasnuyHble anropuTMbl paboThl CYLLECTBYIOLLEN CUCTEMBI UCKYCCTBEHHOTO MHTENIEKTA B CLIEHapUW CBEPX-
BbICOKOM YYBCTBUTENILHOCTU W OLEHUTb MPOLLEHT UCCNEL0BaHWI, NOANEXALUMX aBTOMATUHECKOMY ONUCAHMIO.

Martepuansbl U MeToAbl. [I1s aHann3a UCNoJIb30Baack CUCTEMA UCKYCCTBEHHOMO MHTeNneKTa «Llenbc.Onooporpadms» Bep-
cm 0.15.3. Ina cpaBHeHuA Bbin BbibpaH Habop AaHHbIX U3 Pa3HbIX MEAMLIMHCKUX opraHu3aumi, copepxaiumi 11 707 uc-
cnepoBaHuii 6e3 natonorum u 5846 uccneposanuin ¢ natonorven. [Ina pacyéra MeTpuk 13 atoro partaceta 1000 pas cam-
nnMpoBanack noaBbibopka, coaepxatian 500 uccnepobanuit ¢ natonorven u 9500 uccnepnosaHuii 6e3 natonorum (banaHc
5% K 95%), nocne Yero nony4eHHbIE METPUKM YCPEHSNUC.

B KauecTBe UCTOYHMKA LieNIeBOM NepeMeEHHOM MCMoNb30Baiack pa3MeTka ABYX Bpaueid, B CIly4ae PacxXoMmeHUsi MHEHMIA UC-
C/ef0BaHMe OLEHUBANOCh BPAYOM-3KCNEPTOM. MccneoBaHue cuMTanochk NaTonorMyeckumM, eciiv UTOroBasi pa3MeTKa Coaep-
»ana xoTs 6bl 0A4uH U3 12 peHTTeHONOrMYECKUX NPU3HaKoB [4].

[na cpaBHeHUs METpUK BblM MCMONL30BaHbI NATb METOAO0B: MO MakcuManbHo (1)  cpeaHeit (2) BEpOATHOCTU PEHTIEHO-
NIOTMYECKNX NPU3HAKOB, JIOKANIM30BaHHbIX HEMPOHHOM CETbH-LETEKTOPOM; M0 MaKcMManbHoM (3)  cpeaHen (4) BeposTHOCTH
HaMYUs NMPU3HAKOB, MONYYEHHbIX C MOMOLLbK CreLManbHbIX «rof0B» HEMPOHHOM CeTH, 0By4YeHHbIX ONpeaensTb Hanuume
KaM/l0ro npusHaka Ha uobpaweHum (0 — oTcyTcTBMe npusHaka, 1 — Hanuume); no BeposTHOCTH (5), MonyyeHHo# ¢ no-
MOLLbIO OTAENbHONM «FOMIOBbI» HEMPOHHON CeTU, 0by4YeHHO! onpepensTb BUHapHOe HanMyWe MaTonorMM Ha MccefoBaHWM
(0 — HopMa, 1 — natonorus).

[na kaxporo Metoaa 6bin BeIGpaH nopor cpabatkiBaHuMA, KOTopbId 0becneunsan He bonee 1 nponycka natonorumn Ha 1000 uc-
CnefoBaHuiA Ha TeKylleln noapbibopke. B KauecTBe OCHOBHOW METPMKM KauyecTBa paccuMTbiBajCsA MPOLEHT UCCnefo0BaHuiA,
KOTOpbIe BEPHO MOT/M Bbl BbITb aBTOMATUYECKM ONMCaHBI MCKYCCTBEHHBIM MHTEJIIEKTOM KaK UcCrieoBaHus 6e3 natonoruu.
PesynbTathl. MeToabl NPOAEMOHCTPMPOBANM CNeLyloLiMe YCPELHEHHbIE MPOLEHTHI 0TCeBa HOpMbI: 66,4%, 72,2%, 69,0%,
74,1%, 68,7% — v cnepytowme nokasatenu nnowwaam noa ROC-kpusoint: 0,948, 0,957, 0,964, 0,967, 0,971. NMpu 3tom 95% po-
BEPUTESTbHBIA MHTEPBAN OTCEBA [J1A y4Llero Metoaa coctaeun 66,1-79,4%.

3aksioyeHmne. CoBpeMeHHble CUCTEMbI MCKYCCTBEHHOMO MHTESNIEKTa MOrYT BbiTb MCMOMb30BaHbl AA aBTOMaTM3aLuUW onuca-
HWSA 3HQUMTENBHOM YaCTU CKPUHMHIOBLIX UCCNEAO0BaHUA. Jlyywnid pe3ynbTat oTceBa HOpMbl (CBbiWwe 74% noTOKa) nokasan
MeTo[, YCpeJHEHUA BEPOATHOCTEM, NOJTyYeHHbIX C MOMOLLbH) CNELMalbHBIX «F010B» HEMPOHHOM CETH, 0By4YeHHBIX OnpefensTh
Hanu4me NaTonoruu.

KnioueBble cnosa: MCKYCCTBEHHbIVI MHTEJNIeKT; cl)mooporpadm;l; PeHTreH NErKNX; aBTOHOMHDbIiA MCKYCCTBEHHbIﬁ MHTEJNIeKT.
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Comparison of the methods of operation

of the artificial intelligence system in the ultra-high
sensitivity mode for the autonomous description

of chest X-rays without pathology
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ABSTRACT

BACKGROUND: Up to 95% of digital fluoroscopy screening studies are free of pathologic changes. Radiologists typically spend
the majority of their time reviewing and describing such studies. In these cases, artificial intelligence systems can be used to
automate the description, thereby saving physicians’ time [1-3].

AIM: The aim of this study was to compare the efficacy of various algorithms within an existing artificial intelligence system in
an ultra-high sensitivity scenario and to estimate the percentage of X-rays that could be automatically characterized.
MATERIALS AND METHODS: The artificial intelligence system “Cels.Fluorography” version 0.15.3 was used for the analysis.
A dataset derived from disparate medical organizations, comprising 11,707 studies devoid of pathology and 5,846 studies
exhibiting pathology, was selected for comparison. A subsample of 500 studies with pathology and 9,500 studies without
pathology (5% to 95% balance) was randomly selected 1,000 times from the dataset to calculate the metrics. The resulting
metrics were then averaged.

The markup of two physicians was used as the source of the target variable. In the event of a discrepancy in opinion, the study
was subjected to an expert physician evaluation. An X-ray was considered pathological if the final markup contained at least
one of 12 radiological features [4].

Five methods were used to compare metrics: by maximum (1) and mean (2) probability of radiological features localized by
the neural network-detector; by maximum (3) and mean (4) probability of feature presence derived from dedicated “heads”
of the neural network trained to determine the presence of each feature on the image (0 for no feature, 1 for presence); by
probability (5) derived from a separate “head” of the neural network trained to determine the binary presence of pathology on
the study (0 for normal, 1 for pathology).

For each method, a response threshold was selected to ensure that no more than one missed pathology was identified per
1,000 examinations in the current subsample. The percentage of X-rays that could be correctly identified as pathology-free by
artificial intelligence was calculated as the main quality metric.

RESULTS: The methods demonstrated the following average percentages of norm dropout: 66.4%, 72.2%, 69.0%, 74.1%,
68.7%—and the following area under the ROC curve: 0.948, 0.957, 0.964, 0.967, 0.971. The 95% confidence interval for the
dropout rate associated with the optimal method was found to be 66.1% to 79.4%.

CONCLUSIONS: Modern artificial intelligence systems can be used to automate the description of a significant portion of
screenings. The most efficacious method for norm screening (over 74% of the flow) was demonstrated by the averaging of
probabilities derived from special “heads” of the neural network trained to identify the presence of pathology.
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