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PE3IOME

Marucrepckas nuccepranus Ha Temy: "Mooyns coopa u 06pabomxu 8udeo0anubix Ol

OUCTMAHYUOHHOU OUACHOCMUKY MeleMeOUYUHCKO20 mepMUHana'

Pabora mocesiieHa ucciueI0BaHuio | pa3paboTKe MoIyisi coopa u 00pabOTKH BUICOTAHHBIX JIJIS
JTMCTAHIIMOHHOW JMArHOCTHKH TEJIEMEIUIIMHCKOTO TePMUHAIA
[IpoekT HampaBlieH Ha CO3JaHHWE BBICOKOA(P(GEKTUBHOTO MOJIYISI, HCIOJIB3YIOMIETO COBPEMEHHEIC
QITOPUTMBI 00PAOOTKM M300paKEHUN W TEXHOJOTHMM HcKyccTBeHHOro uutesiekra (MU). Monynb
obOecrieunBacT BO3MOXKHOCTh aHANM3a BHJICOM300pPKEHUIN IMallMEHTa B PEATBbHOM BPEMEHH IS
MOJUIEP’KKH Bpayeil B Mporecce NTUArHOCTHKHM W MPUHATHS perreHnid. OCHOBHOE BHUMaHUE YIICICHO
WHTETPAIUN BHUJICOJAHHBIX C ICKTPOHHBIMH MeAuIMHCKUME KapTamu (OMK) u co3manus perneHwid,
CIIOCOOHBIX Paclio3HABaTh AHOMAJIMU U TIPOTHO3UPOBATH BO3MOXKHEIE 3a00ICBaHHSI.
KiroueBble cj10Ba: WCKYCCTBEHHBIM WHTEIUICKT, BHUJCOJAHHBIC, TEICMEIUIMHA, JUCTAHIIUOHHAS
JMArHOCTHKA, O0paboTKa W300paKCHHM, JJICKTPOHHBIE MEAWIIMHCKUE KapThl, MEIUIUHCKUC
TEXHOJIOTHH.
Obaactb ucciaenoBanus: Pabota oxBaTbIBaeT HapPaBJICHH TEIEMEIUIIMHBI, aHATN3a BUICOJAHHBIX U
MPUMEHEHHs] MCKYCCTBEHHOIO HWHTEIJIEKTa B 3/ApaBooxpaHeHHU. OCHOBHOE BHHMMAHHE YJEIIEHO
pa3zpaboTke anropuTMOB Ul aHajdu3a BUICOM300paKE€HUIl, aBTOMATU3AlMU JUATHOCTUKH H
MOBBIIIEHUS TOYHOCTH UHTEPIPETALUU BU3YyaIbHON HHPOpMAIUH.
Hean padorbi: OcHOBHAs 11e7b — pa3paboTka W BHEAPEHUE MOIYIsI, KOTOPBIN obOecrednBaer coop,
00paboTKy M aHalIM3 BUICOJAHHBIX JJIs JUCTAHIIMOHHON MUArHOCTUKH. MOIynb JOJKEH YITy4IIUTh
KayecTBO JIMArHOCTHKHU, COKPATUTh BpeMs 00paOOTKM HHGPOPMAIMM U TOBBICUTH JOCTYIHOCTh
TeJIeMEIUIUHCKUX YCIIYT JUIsl HACETICHHUS.
HoBu3zna u opuruHajabHocTh: HoBu3Ha paboThl 3akirodaeTcss B MPUMEHEHHH COBPEMEHHBIX
IITOPUTMOB KOMIIBIOTEPHOTO 3PEHHUS, BKIIIOUAs ITyOOKHE HEMPOHHbBIE CEeTH, ISl aHAIM3a MEIUIIMHCKUX
BUJICOJIAaHHBIX. DTO TO3BOJIAET BBISBIATH NATOJOTMYECKUE MU3MEHEHHS B M300paKECHUSIX MallUeHTa U
MIPOTHO3UPOBATh BO3MOXKHBIE OCHOKHEHHs. OpHUTHHAIBHOCTh MPOEKTa COCTOMT B CO3JIaHUU
MHTErPallMOHHON minaTdopMbl, KOTOpas OOBEIUHSET BHJICOJaHHBIC, pe3ylbTaThl aHanu3a u DMK,
obecrnieunBas Bpaueil y100HBIM HHCTPYMEHTOM ISl AMATHOCTUKH U MIPUHSITUSI PEIICHUH.
Teoperuueckass 3HauuMMoOcTh: PaboTa BHOCHT BKJIaJ B pPa3BUTHE TEOPETUYECKOW 0aszbl MO
MPUMEHEHHUIO alrOPUTMOB KOMITbIOTepHOTO 3peHus u UM B meaunune. MccnenoBanue packpbiBaeT
MOAXOJbl K aHajdu3y BHJIEOJAHHBIX, pa3paboTke MyabTH(HAKTOPHBIX MOJENeld TUArHOCTHKU U

YIYUIICHUIO METOJOB BU3yaIN3alluN MEIUIIMHCKOMN I/IH(I)OpMaLII/II/I.



IIpakTHyeckas HeHHOCTH: Pa3paboTaHHBII MOy UMEET BBICOKYIO MPUKIAJAHYIO 3HAYUMOCTh. OH
MOXXET OBITh UCMOJIb30BaH B TEJIEMEIUIMHCKUX TEpMUHAJIAX /s TIOBBIIMIEHUS TOYHOCTH
IUCTAaHIIMOHHONW  TUArHOCTUKH, AaBTOMAaTH3alMd OOpaOOTKM  BUACOJAHHBIX U YIYYIICHHS
B3aMMO/JICHCTBUS MEK/y BpauaMu U NalueHTaMu. BHeapeHue Takoro Moaysisi HO3BOJIUT MEAULIUHCKUM

YUPEKIECHUSIM MOBBICUTH 3()(HEKTUBHOCTH OKAa3aHUS YCIYT M CHU3UTh Harpy3Ky Ha CIIEIIUAIMCTOB.



REZUMAT

Lucrarea de master pe tema: "Modul pentru colectarea si procesarea datelor video pentru

diagnosticul la distanta in cadrul unui terminal de telemedicina"”

Lucrarea este dedicata cercetarii si dezvoltarii unui modul pentru colectarea si procesarea datelor
video pentru diagnosticul la distantd in cadrul unui terminal de telemedicina. Proiectul vizeaza crearea
unui modul extrem de eficient care utilizeaza algoritmi moderni de procesare a imaginilor si tehnologii
de inteligenta artificiala (IA). Modulul permite analiza in timp real a imaginilor video ale pacientilor
pentru a sprijini medicii In procesul de diagnostic si luare a deciziilor. O atentie deosebita este acordata
integrarii datelor video cu dosarele medicale electronice (DME) si crearii de solutii capabile sa
recunoascd anomalii si sa prezica posibile boli.

Cuvinte-cheie: inteligenta artificiala, date video, telemedicina, diagnostic la distantd, procesare de
imagini, dosare medicale electronice, tehnologii medicale.

Domeniul de cercetare: Lucrarea acopera domenii precum telemedicina, analiza datelor video si
aplicarea inteligentei artificiale in domeniul sanatatii. Accentul se pune pe dezvoltarea algoritmilor
pentru analiza imaginilor video, automatizarea diagnosticului si Imbundtatirea acuratetei interpretarii
informatiilor vizuale.

Obiectivul lucririi: Scopul principal este dezvoltarea si implementarea unui modul care asigura
colectarea, procesarea si analiza datelor video pentru diagnosticul la distantd. Modulul urmareste
imbunatétirea calitdtii diagnosticului, reducerea timpului de procesare si cresterea accesibilitatii
serviciilor de telemedicind pentru populatie.

Noutatea si originalitatea: Noutatea lucrdrii constd in aplicarea algoritmilor moderni de viziune
computerizata, inclusiv a retelelor neuronale profunde, pentru analiza datelor video medicale. Acest
lucru permite identificarea schimbadrilor patologice in imaginile pacientilor si prezicerea posibilelor
complicatii. Originalitatea proiectului consta in crearea unei platforme integrate care combind datele
video, rezultatele analizei si DME, oferind medicilor un instrument convenabil pentru diagnostic si luare
a deciziilor.

Semnificatia teoretica: Lucrarea contribuie la dezvoltarea bazei teoretice pentru utilizarea algoritmilor
de viziune computerizata si [A in medicina. Cercetarea exploreaza abordari de analiza a datelor video,
dezvoltarea de modele multifactoriale de diagnostic si imbunatatirea metodelor de vizualizare a
informatiilor medicale.

Valoarea practica: Modulul dezvoltat are o semnificatie practica ridicatd. Acesta poate fi utilizat in
terminalele de telemedicind pentru a imbunatati acuratetea diagnosticului la distantd, a automatiza

procesarea datelor video si a spori interactiunile dintre medici si pacienti. Implementarea acestui modul



va permite institutiilor medicale sd imbunatateasca eficienta serviciilor si sa reduca volumul de munca

al specialistilor.



SUMMARY

Master's thesis on the topic: "Module for Collecting and Processing Video Data for Remote Diagnosis

in a Telemedicine Terminal"

The work focuses on the research and development of a module for collecting and processing
video data for remote diagnosis in a telemedicine terminal.

The project aims to create a highly efficient module that leverages modern image processing
algorithms and artificial intelligence (Al) technologies. The module enables real-time analysis of patient
video images to support physicians in the diagnostic and decision-making processes. Particular attention
is paid to the integration of video data with electronic medical records (EMRs) and the creation of
solutions capable of detecting anomalies and predicting potential diseases.

Keywords: artificial intelligence, video data, telemedicine, remote diagnosis, image processing,
electronic medical records, medical technologies.

Field of Research: The work covers the fields of telemedicine, video data analysis, and the application
of artificial intelligence in healthcare. The focus is on developing algorithms for video image analysis,
automating diagnosis, and improving the accuracy of visual data interpretation.

Objective of the Work: The main goal is to develop and implement a module that ensures the
collection, processing, and analysis of video data for remote diagnosis. The module aims to enhance
diagnostic quality, reduce processing time, and improve the accessibility of telemedicine services for
the population.

Novelty and Originality: The novelty of the work lies in applying modern computer vision algorithms,
including deep neural networks, for the analysis of medical video data. This approach enables the
identification of pathological changes in patient images and the prediction of potential complications.
The originality of the project lies in creating an integrated platform that combines video data, analysis
results, and EMRs, providing physicians with a convenient tool for diagnosis and decision-making.
Theoretical Significance: The work contributes to the development of the theoretical basis for using
computer vision algorithms and Al in medicine. The research explores approaches to video data analysis,
the development of multifactorial diagnostic models, and improvements in methods for visualizing
medical information.

Practical Value: The developed module has high practical significance. It can be used in telemedicine
terminals to improve the accuracy of remote diagnosis, automate video data processing, and enhance
interactions between physicians and patients. The implementation of this module will enable medical

institutions to improve service efficiency and reduce the workload on specialists.
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BBEJIEHUE

Tenemenuiaa, Kak MHHOBAIMOHHAS 00JIaCTh 3/IpaBOOXPAaHEHHUSI, PEIOCTABISET YHUKAIBHBIC
BO3MOJKHOCTH JUIsi OKa3aHUS MEIMLMHCKOW TOMOIIM HA PACcCTOSIHUM, YTO OCOOEHHO aKTyaJbHO B
YCIOBHUAX YJAJIEHHOCTH HACENCHHBIX ITYHKTOB, Je(QHINTA MEAMLIUHCKUX CIEHUATUCTOB WM
OTpaHMYCHHOW MOOWJIBHOCTH TauueHToB.[1] LleHTpajdbHBIM  DJIEMEHTOM  TEJIEMEIUIIMHCKAX
TEXHOJIOTUH ABJISIETCS 000pyI0BaHUe, 0OecnieurnBatoiiee coop, 00padoTKy U nepeaavy HaHHbIX. OqHUM
U3 KIIFOYEBBIX MOJYJICH TAKOT0 000pYyI0BaHHUS SBJISETCS CHCTEMa PabOThI ¢ BUICOJaHHBIMU. [2]

Moynb cOopa n 00pabOTKH BUJCOJAHHBIX B TEJIEMETUITTHCKOM TEPMUHAJIE UTPAET KPUTHUECKU
BAYKHYIO POJIb B YJAJIEHHOMN TMAarHOCTHKE, ITO3BOJISIA HE TOJILKO BU3YAJIM3UPOBATh COCTOSIHUE MAllUEHTA,
HO M OCYILECTBJIATh aHAJIU3 TOJydeHHOU MHpopmaruu. Takoi MOaysb ClIOCOOCH CUUTHIBATH JUIA U
COCTOSIHUE JIIO/IEH, a TaKKe MPeIoNpeaessaTh BOZMOXKHbIE 3a00JIeBaHNs Ha OCHOBE BUIEC0JaHHBIX. JTO
obOecnieunBaeT Bpauell OOBEKTHUBHOM M CBOEBpEMEHHOW MH(popManuei [Uisi MOCTAHOBKU AMAarHo3a u
OpUHATHS pereHnit. [3]

Hens manHOW paboThl — pa3paboTka MOmyns cOopa W 00pabOTKH BHACOJAHHBIX IS
TEJeMEIUIIMHCKOTO TepMHUHAJIa, KOTOPbIl oOecrneynBaeT BO3MOXKHOCTh YJAJICHHOW IHUAarHOCTUKU C
y4eTOM OCOOCHHOCTEH  pa3NWYHBIX KIMHUYECKHUX ClieHapueB. B pamkax wuccieqoBaHUs
paccMaTpuBalOTCS BOIMPOCHI HMHTErpalliy anmapaTHbIX M IMPOTPAMMHBIX KOMIIOHEHTOB MOJYJIA,
ONTUMHU3ALMH MPOIIECCOB 00PaOOTKH BUACOJAHHBIX, BKIIIOYAsl alTOPUTMBI aHANN3a JIUI U COCTOSIHUMH,
a Takke oOecreyeHHs X HaJle)KHOM Nepejaun B YCIOBUSAX OTPAaHUUYEHHON MPOIMYCKHOM CrIOCOOHOCTH
CETEH.

[IpoBenenue Takoro poja HccileAOBaHUNH U pa3pabOTOK MMEET HE TOJBKO HayyHOe, HO U
MIPaKTUYECKOEe 3HAUYEHHUE, TaK KaK CIIOCOOCTBYET YIYUILIEHHUIO IOCTYITHOCTH M Ka4ecTBa MEAULIMHCKOMN
nomoiu. Coznanue 3¢¢heKTuBHOro Moy cOopa 1 06pabOTKU BUACOJAHHBIX TTO3BOJIUT CYILIECTBEHHO
MOBBICUTH (PYHKIIMOHAJIBHOCTH TEJIEMEIUIIMHCKUX CUCTEM, C/IeaB UX Oosiee YAOOHBIMU U MOJIE3HBIMU

KaK JUI MEAUIUHCKUX paOOTHUKOB, TaK M JUIA HarueHToB. [4]
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