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2. System of automated syndromic diagnostics by video-laparoscopic images

Pedepar:

1. O6'eKTOM [OCIIIPKEHHS € TIPOLIEC NiarHOCTUKY i IPUIHSTTS PillleHHS XipypromM-janapockolicToM Nnpu
IIPOBEeIEHHI JIallapOCKOIIYHOI 1iarHOCTUKU. METOI0 OCiTKEeHHS € MiABUIIEHHS €(DEKTUBHOCTI iarHOCTUKY IIPU
JIaNIapOCKOIIYHOMY JIOCJIiJ)KEHHI OpraHiB YepeBHOI IOPO>KHMHU i MajIoi MUCKH Y XKiHOK LIJISIXOM PO3PO06JI€HHS
Mo[ieJiel, MeTOIIB i CUCTeMHU aBTOMAaTU30BAaHOI CUHIIPOMAJIbHO]I [1iarHOCTUKU 33 XapaKTepUCTUKAMU
Bifl€0J1anapOCKOMNiYHUX 300pakeHb. MeToau NOCiIKEeHHS: 1151 0OOpOOJIEHHS JaHUX 3aCTOCOBYBaId METOIHU
IMCKpPETHOro 00pobaeHHs iHdpopmallii, METOIU MaTEMAaTUYHOI CTaTUCTHKY, BU3HaY€HHS iHPOPMaTUBHOCTI
[IOKa3HUKIB, METOIY KOMII'IOTEPHOTO 30pY; AJIs1 pO3pO0JIEHHS BUPIIATIbHUX ITPAaBUJI - ajlfOPUTMU imeHTudikanii
[IaTOJIOTIYHUX CTAHIB 32 TEKCTYPHUMU, KOHTYPHUMHU, KOJIbLOPOBUMU XapaKTEPUCTUKAMMU,; 111 HABYAHHS
K1acu@ikaTopiB — METO, OTIOPHUX BEKTOPIB i KACKagHUM METO; 171 PO3POOJIEHHS CUCTEMU i TEXHOJIOTIi — METOAM
CHCTEMHOTO aHaJi3y Ta 06'€KTHO-OPiEHTOBAHOIO IIPOEKTYBAaHHS; AJIs1 PO3PO6JIeHHS IPOrPaMHOro 3a6€3nedeHHs —
cepenosuuie MS Visual Studio Express i MmoBy nnporpamyBanHs C#; 17151 po3po6JieHHs cucTeMu ineHTudikanii ta



knacugikauii - 6i6iorexy OpenCV; cucremy ynpasiinas 6azamu ganux (CYB]) i cepegosuie Microsoft SQL
SERVER 2008 R2. TeopeTuyHi pe3ysipTaTu: Blieplie po3po0jieHO MaTeMaTUYHY MOZIeJIb BUSIBJIEHHS MTaTOJIOTTYHUX
CUHJIPOMIB IIPY JIaNIaPOCKOIIIYHIN IiarHOCTULLi, SIKa [IPEICTABJIEHA JIOTIYHOIO MOCJIiIOBHICTIO €TaIliB: BU3HAYEHHS Ha
BiZI€OIOCIIiIOBHOCTI MOTEHIIiITHUX 00’€KTIB 3aXBOPIOBAHHS; PO3Mi3HaBaHHS Ta ifeHTU(iKallii TaTOJOrYHUX 00'EKTIB;
kyacu@ikauii ix NprHaIeXXHOCTI 10 BiAANOBIAHOrO Kjacy; 06po6seHHs Ta GOPMYyBaHHS [iaTHO3Y i3 3aCTOCYBaHHSIM
KpUTEPIiB sICKPaBOCTi, KOJIbOPY, TEKCTYpPHU, KOHTYPY, 10 J03BOJIUJIO ifeHTH(]iKyBaTH Ha OCHOBI IOCTOBIpHUX
CTPYKTYp KJIaciB, OKpeMi IIaTOJIOTYHI CUHIIPOMHY; YIOCKOHAJIEHO METOJ, KaJibpyBaHHS JIallapOCKOIIIYHOTO
006J1a[IHAHHS /1711 BUSIBJIEHHS NIATOJIOTIYHUX 3MiH Ha JI3 IUISIXOM BBEJ€HHS IIPOLeyPH [IPENPOLIECUHTY Ta
ypaxyBaHHS MOT0 ONTUYHUX XapaKTePUCTHUK, 1110 JO3BOJINJIO 3HU3UTH BIJIUB LIYyMY Ha SIKICTh 300pa>keHHS,
NiABUIMTY 1OT0 KOHTPACT i HACUYEHICTh €JIEMEHTIB Ta 3a0e311e4YnTH, TUM CAMUM, BUCOKY SIKICTb C€rMeHTallii Bifeo
300paKeHb; YIOCKOHAJIEHO CTPYKTYPY NPOLECY aHai3y JIAIapOCKOIMIYHUX 300paKeHb LIJISIXOM BBEI,EHHS
IIPOLEyPU MOHITOPUHTY NOSIBU CHUHIPOMAJIbHOI i/ITHKY Ha KaJPOBill BileONOCIiJOBHOCTI B 110J1i 30py 00'€KTUBY
JIarapoCKOIIiYHOi KaMepy 3abe31edye BUSBIEHHS i JeTeKIIil0 IaTOJIONYHUX 3MiH B PE>KUMI PeajibHOTO 4acy;
OTPHMAB I10JaJIbIIOr0 PO3BUTKY METO]] aBTOMATM30BaHOI 1iarHOCTUKY 3aXBOPIOBAHb 32 pe3yJbTaTaMy aHaJIi3y
JIaNIapOCKOIIYHUX Bifle0300pakeHb LIJISIXOM BBEJIEHHS eTaIy ifeHTUu(iKalil KOMIUIEKCY 1eCKPUIITOPIB,
XapaKTepHUX [J1s [IeBHUX I1aTOJIOTIYHUX CUHAPOMIB i pO3p06JIeHHS IiarHOCTUYHOTO aJITOPUTMY, SIKi 3a6€3I1eYyI0Th
nifgBuIeHHs e(PeKTUBHOCTI POOOTH CUCTEMU aBTOMATHU30BaHOI CUHIPOMAaJIbHOI JiarHOCTUKY HIJISIXOM CEerMeHTallii
300pa’KeHb 32 KOJIbOPOM i TEKCTYPOIO 3 3arajlbHOI0 OpraHisaliielo 004McIeHb y BUMIIAL KiaacudikaTopy. [IpakTruyHi
PEe3YJIbTaTH 10JIAra0Th Y PO3PO6JIEHH] CUCTEMU aBTOMATHU30BaHOI CHHIPOMAJIbHOI 1iarHOCTUKY 3aXBOPIOBAaHb
OPTraHiB Y4epeBHOI IOPOKHUHMY i MaJIOi MUACKH, SIKa JJO3BOJISIE TPOBOAUTH aBTOMATU30BaHY [iaTHOCTUKY
IOCIIiIKyBaHUX OPraHiB i BUABJISATH CUHAPOMAJIbHY MTATOJIOTII0 HA PAHHIX CTAMliSX 3aXBOPIOBAHHS 3 TOYHICTIO 1O
90% BiJ, BCiX [jiarHOCTOBAaHUX BUIAJKiB, YIOCKOHAJIEHHI aITOPUTMY JIOKAJIbHUX OiHApHUX 11a0JIOHIB AJ1s
BM3HAYEHHS TEKCTYPHUX 0COOJIMBOCTEN 300pasKeHHS IIIJISIXOM TIOPIiBHSIHHS abIoHHUX JI3 3 TOCTiIKyBaHUMU Ta
[O/IQ/IbIINM OOYKMCIJIEHHSIM BEKTOPA BiIMiHHOCTI i 3aCTOCYBaHHSIM JIOKAJIbHOTO Jleckpuntopa. CTyIiHb
BIIPOBAJP)KEHHSI - pe3yJIbTaTy JUCepTaliliHOi po60TH BIPOBAIKEHO Y B IPAKTUYHY Jisi7bHICT OZ€ChKOTO
006JIaCHOTO LIEHTPY TeJleMeIULMHY Ha 6a3i Onecbkoi 061acHOI KIIiHIUHO] JliKapHi i HaBYabHUIL TpoLec Kadeapu
6iomennyHoi inkeHepii BiHHMIIBKOIO HalliOHAILHOTO TEXHIYHOTO YHIBEPCUTETY IIPU BUKJIAIaHHS BilIOBIIHUX
nucuuilid. Cepa (ranysb) BAKOPUCTAHHS - MEJULVHA.

2. The object of the study is the process of diagnostics and taking decision by a laparoscopic surgeon when
conducting a laparoscopic diagnostic. The aim of the study is to increase the efficiency of diagnostics in
laparoscopic examination of abdominal cavity and women's small bowel organs by developing models, methods
and systems for automated syndromatic diagnostic according to the characteristics of video laparoscopic images.
Methods of research: methods of discrete information processing, methods of mathematical statistics,
determination of informative indicators, methods of computer vision were used for data processing; for the
development of decisive rules - the algorithms for the identification of pathological conditions by texture, contour,
color characteristics; for training of classifiers - the method of reference vectors and the cascade method; for
system and technology development - the methods of system analysis and object-oriented design; for software
development - the MS Visual Studio Express environment and C # programming language; to develop an
identification and classification system - the OpenCV library; database management system (DBMS) and Microsoft
SQL SERVER 2008 R2 environment. Theoretical results: the mathematical model of pathological syndromes
detection during laparoscopic diagnostic was developed for the first time. Recognition and identification of
pathological objects; classification of their belonging to the corresponding class; processing and diagnostic use the
criteria of brightness, color, texture, contour, which allowed to identify on the basis of reliable class structures,
some pathological syndromes; calibration method of laparoscopic equipment for the detection of pathological
changes in the drug was improved by introducing a preprocessing procedure and taking into account its optical
characteristics, which allowed to reduce the effect noise of the image quality, to increase contrast and saturation
of the elements, and to ensure high quality of video image segmentation; improved structure of the process of
analysis of laparoscopic images by introducing a procedure for monitoring the emergence of the syndromic area



on the personnel video sequence in the field of view of the lens of the laparoscopic camera - provides detection
and detection of pathological changes in real time; the method of automated diagnostics of diseases by the results
of the analysis of laparoscopic video images was further developed by introducing the stage of identification a
complex of descriptors characteristic of certain pathological syndromes and development of a diagnostic
algorithm, which provides the efficiency of the system of automated syndromic diagnostics by image segmentation
as a classifier. Practical results are the development a system of automated syndromatic diagnostics of diseases of
the abdominal cavity and small bowel, which allows system to investigate organs and to detect syndromic
pathology in the early stages of the disease with an accuracy of up to 90% of all diagnosed cases, and image
features by comparing template drugs with the studied and then calculating the difference vector and use of local
descriptors. Degree of implementation - the results of the dissertation work were implemented in the practical
activity of the Odessa Regional Center of Telemedicine on the base of the Odessa Regional Clinical Hospital and
the educational process of the Department of Biomedical Engineering of Vinnitsa National Technical University in
the studying of relevant disciplines. Sphere (field) of use - medicine.
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