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ABTOMATHU3UPOBAHHAA UWAEHTUOUKAIIUA MUKPOOPIAHU3MOB, OLIEHKA
NX CTEIIEHA POCTA U OITPEJAEJIEHUE AHTUBHMOTUKOPE3UCTEHTHOCTHU C
HNCITOJBb30BAHUEM TEXHOJIOI'MX UCKYCCTBEHHOT'O UHTEJIVIEKTA
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L]env. Pa3paboraTh KOMIUIEKCHYIO AaBTOMATHU3MPOBAHHYIO CHUCTEMY Ha OCHOBE HCKYC-
cTBeHHOro uHTe/iekra (UMW) st yckopeHHOH U TOYHON MAEHTHU(PUKALUU MUKPOOPTraHU3MOB U
OTIpeJiesIeHUs] aHTUOMOTUKOPE3UCTEHTHOCTH Ha N300pakeHusx yaiek [lerpu.

Mamepuanvt u memoowl. Cucrema peajan3oBaHa Ha OCHOBE MUKPOCEPBHUCHON apXUTEKTY-
pBl, BKIIOYaroiel cepBepHoe xpanmwmiie (S3), MUKpPOCEPBUCH aHAIN3a U300paKEHUN U MH-
(bopMaIOHHYIO CHCTEMY, a TaKKe MCIOJIB3YIIyI0 IHHY coolienuit RabbitMQ (AMQP) u
0a3y manHbIX PostgreSQL. Jlns oOpaboTku M300paKeHW W aHalW3a JAHHBIX MPUMEHSIIHCH
HelpoceTeBble MOJENH, B YaCTHOCTH, MoaupuiupoBaHHble apxuTekTypbl UNet ¢ OGimokamu
ResNet (UNet-resnet101, UNet-resnet152, UNet-resnet50) mis mpoBeieHUs CErMEHTAIMH, a
TaKXe PEerpecCUOHHbIE HEHPOHHBIE CEeTH Ui ONpPEAETIeHUs KOHIIEHTpalud MUKPOOPTraHU3MOB U
YCTOMYMBOCTHU K aHTHOMOTHKAM. [latacer 1uist o0yuenus Britoyan 2932 vamku [lerpu. Pazmerka
JAHHBIX OCYLIECTBISJIACh BPYUYHYIO AKCIIEPTaMHU C HCMOJIb30BaHMEM HHCTpyMeHToB CVAT un
GIMP. [Ins BbIpaBHUBAHHS KJIACCOB IMPUMEHSJIACH ayrMEHTAlUs JAaHHBIX (IIOBOPOTHI, 3€pKalb-
HbIE€ OTPAXKEHUS, KOPPEKLHUs SIPKOCTU M KOHTpacTHOCTH). CHcTeMa TakKe MHTETpUpYeTCs ¢ Ja-
OoparopHoit mHpopMannoHHOU cucremoit LabForce.

Pezynomamul. ToUHOCTh JETEKIMM POCTa MUKPOOPraHW3MoB jocturia 98%, a cpenuss
TOYHOCTb ONpeAeTeHNs aHTHOMOTUKOpe3ruCcTeHTHOCTH cocTtaBuia 90%. CkopocTh 00paboTKU Of-
HoOM yamku IleTpu 3HaUNTENBHO COKpaTUiIach — C 3asBJIEHHBIX 5 MUHYT 10 30 CeKyHA Ul MOIHOU
cucremsl (12.5 cexynn nns nerekumu O6akrepuid 1 20-35 cekyH] 171 aHAINM3a aHTUOMOTHUKOPE3H-
CTEHTHOCTH), 4T0 Ha 37.5% OblicTpee py4uHoil 00paboTku. Monens nocturia 99% TouHOCTH MpU
UACHTU(UKAIIMY aHTUOUOTHUKOB, KOTOPBIE ObUIN IPOTECTUPOBAHBI/U3YyUEHBI B aHAIU3UPYEMBIX 00-
pasimax.

3axnouenue. PazpaboTka U BalnuJalMs KOMILIEKCHON aBTOMaTU3UPOBAHHOM CHCTEMbI aHa-
JM3a MHUKPOOMOJIOTMYECKUX MCCIeoOBaHUM ¢ ucnonb3oBanueM MU, moarBepamnu e€ BBICOKYIO
3 PEKTUBHOCTh U MPAKTUUECKYIO LIEHHOCTb. BHEIpeHne CUCTEeMBbl COKpalllaeT Py4yHOU TpyA Ha
>85% u yBenMUYMBAET MPOIYCKHYIO COCOOHOCTH J1a00paToOpHil, YTO COCOOCTBYET ONTHUMHU3ALIUH
MIPOLIECCOB, MOBBILIEHUIO TOYHOCTH AUATHOCTUKU M CHIXKEHUIO BIMSHUS YEJIOBEYECKOro (hakTopa.

Kniouegwie cnosa: VIcKyCCTBEHHBIM MHTEIUIEKT, KOMITBIOTEPHOE 3pEHHUE, aHTHOMOTUKOPE3H-
CTEHTHOCTb, MUKPOOHOJIOTHUECKHE HCCIIEJOBaHUS, aBTOMATH3alus JaDOpaTOPHBIX MPOLIECCOB.
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Objectives. The aim of this research study was to develop integrated automated platform
leveraging artificial intelligence (Al) to perform rapid and precise identification and antibiotic
resistance profiling of microorganisms through analysis of labeled Petri dish images.

Material and methods. The system was implemented on the basis of a microservice archi-
tecture, comprising server-side storage (S3), image analysis microservices, and an information
management system, as well as using the RabbitMQ (AMQP) message bus and the PostgreSQL
database. Image processing and analysis were performed using neural network models. Specifi-
cally, for segmentation modified UNet architectures integrated with ResNet blocks (UNet-
ResNet50, UNet-ResNet101, UNet-ResNet152) were applied. As well, regression neural net-
works were used for quantification of microorganism concentration and assessment of antibiotic
resistance. The initial dataset comprised 2,932 Petri dish images. Labeling of data was performed
manually by experts using CVAT and GIMP analytical tools. To align classes and enhance model
generalization data augmentation techniques (rotations, mirror reflections, brightness and con-
trast correction) were applied. As well, platform was integrated with the LabForce laboratory in-
formation system.

Results. According to obtained results the platform achieved a microorganism growth de-
tection accuracy of 98%, with an average antibiotic resistance determination accuracy of 90%. The
processing time per Petri dish was significantly reduced from the reported 5 minutes to approxi-
mately 30 seconds for the complete system (12.5 seconds for bacteria identification and 20-35 sec-
onds for antibiotic resistance analysis), which is 37.5% faster than manual analysis. Notably, the
model achieved an accuracy of 99% in identifying type of antibiotics that were tested in analyzed
samples.

Conclusion. Development and validation of a comprehensive automated Al-based platform
for analyzing microbiological data confirmed high efficiency and practical value. As a result, adop-
tion of platform reduces manual labor by at least 85%, thereby optimizing laboratory throughput,
ensure consistency, enhancing diagnostic accuracy and minimizing the influence of the human er-
ror.
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