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AHOTAIIS
Jlawenxo A. B. CucreMa aBTOMAaTHU30BaHOI CHUHAPOMAIbHOI 1arHOCTHKH 32
B1JI€OJIAMAPOCKOMIYHUMH 300pakeHHsAMH. — KBamigikaiiiiHa HaykoBa mpails Ha
MpaBax PyKOMHUCY.
HucepTtaiis Ha 3100yTTS HAyKOBOTO CTYIEHS KaHAWAATa TEXHIYHUX HAyK 3a
cnenianbHicTio 05.11.17 — Biosoriydi Ta MeauyH1 npuiagu i cucteMu. — Onecbkuit
HalllOHATFHUM MeauuHuil yHiBepcuteT, MO3 Vkpainu, Opneca. — BiHHUIIbKUI

HalloOHAIbHUM TexH1yHu# yHiBepcuter, MOH Ykpainu, Binnuus, 2019.

Y aucepramifiHiii  poOOTI BUKIAAEHI pe3yJbTaTH JOCTIIKEHb  I0JI0
NiABUIICHHS €(EeKTUBHOCTI Ta SKOCTI OOpOOJEHHS JamapoCKOMIYHUX 300pakeHb
IIIIXOM IMOOYJIOBH MOJEJICH, METOJIIB 1 CHCTEMH aBTOMAaTH30BaHOI CHHIPOMAJIbHOI
IIarHOCTHUKHU.

P0o3BUTOK KOMIT'IOTEPHUX TEXHOJOT1M 3yMOBHB BKIIOUEHHS [0 TMOPSIKY
JIEHHOTO THTAHHS, SKE€ TOJSAraE B OTPUMAaHHI SIKICHUX 300pa)keHb TKaHUH B 30HI
ONEpPAaTUBHOIO XIPYPriuHOTO BTPYYAHHS JIAMapoOCKOMiYHUM MeTonoM. lle, B cBoio
yepry, Oyjae CHpPUATH TIJIBUINCHHIO TOYHOCTI Ta €(QEeKTHMBHOCTI J11arHOCTHKH,
TEXHIYHOMY YJOCKOHAJICHHIO ONTHYHUX CHUCTEM JIAMapOCKOIB, TOJAJIbIIOMY
PO3BHTKY MPOrpaMHUX METOMIB 1 3aco0iB TOKpaIeHHS SKOCTI HUPPOBUX
JIATIapOCKOIIYHUX 300pakeHb Ta BCiEl MaJI0iHBa3UBHOI XIpyprii B IILJIOMY.

Takuii mMigXiag CyTTEBO 3MEHINYE KUTHKICTh MOMUJIOK, 3yMOBIICHUX ONTHYHUMH
BJIACTUBOCTSIMHU CHUCTEM — JUCTOPCIS, acTUTMaTH3M, XpoMaThdHa 1 cdepudyHa
abepaiisga. Takox 0OTPYHTOBYETHCS MEAMKO-TEXHIYHUM aCIMEKT 3a/1adl, SKy BUPIIICHO
B JMcepTaliiiHiii poOoti. Pe3ymbraté aHamizy miTepaTypHOTO KOHTEHTY TaKOX
MIATBEPAWIIN aKTYaTbHICTh MPOOIeMu Kiacuikailii CTpyKTyp YepeBHOI MOPOKHUHU 1
Majgoi MHCKM Yy OJKIHOK TIpH TPOBEACHHI JamapOCKOMIYHOTO JiarHOCTHYHOTO
JTOCIIJDKCHHST a00 XIpyprigHOro BTPYYaHHS 1 JOBEIH, IO Ha CHOTOJAHI METOIU
EHJIOCKOMIi HEe 3aBXIu 3a0e3MeyyloTh HEOOXIAHY CHEeUU(IYHICTh 1 YYyTJIHUBICTD
JIarHOCTUKU MIPU aBTOMATHU30BAHOMY BUSIBJIICHHI MIO3PUINX 3 TOYKU 30pPYy HAsIBHOCTI

MaTOJIOTTYHUX 3MIH TKaHUH Ta iX [UIECIPIMOBAHOMY JOCIII»KEHHIO.



3

Bu3HaueHHs OCHOBHUX HEJOJIIKIB ICHYIOUMX aBTOMAaTH30BAaHUX CHUCTEM 1
TEXHOJOTIA ISl PO3Mi3HABAHHS Ta KOMII IOTEPHOIO aHaji3y OTPUMAHHMX 3 PIZHHX
JoKepen 010MeIMYHUX 300pakeHb, aKLIEHTYBaJO0 OCOOJIMBY yBary Ha YCYHEHHI TaKUX:
3aCTOCYBaHHSI METOJIIB 1 MIAXO/A1B, 3aCHOBAaHUX HA 0OpOOJIEHH] O1HApHUX 300pa’KEHb,
10 CYTTEBO YCKIIAJIHIOE pOOOTY 3 KOJILOPOBUMU; BUKOPUCTAHHS HECEPTU(DIKOBAHOTO 1
HeKkaiOpoBaHOro oOJagHAHHS; 3acTocyBaHHs 31e0utbinoro offline 06poGneHHs
BiZIe0300paxKeHb, X04a YHUCIO CUTYalil, siKi MoTpeOyoTh online pexumy, 3 KOKHUM
POKOM 3pOCTaE.

Y  CKOHIIGHTPOBAaHOMY BHWIJISIII BCE  BHWINE3a3HAUCHE 3HAWILIIO CBOE
BIIOOpXKEHHSI B METI AUCEPTAIIMHOTO JOCTIIKEHHS, sIKa TMOJSArae y MiIBUIICHHI
e(eKTUBHOCT1 JIarHOCTUKH TPH JIAMAPOCKONMIYHOMY JIOCHIIPKEHH] OpraHiB 4epeBHOI
MOPOXKHUHHU 1 MaJoi MUCKM Y JKIHOK IUISIXOM pO3pOOJIEHHS MOjelei, METOdiB i
CUCTEeMH aBTOMATH30BAaHOI CHHAPOMAIBLHOI JIarHOCTUKMA 33 XapaKTePUCTHUKAMHU
BiJI€0IaNIaPOCKOTIYHUX 300paKEHb.

JlocsiTHeHHs MocTaBlIeHOT MeTH 0yJi0 3a0e3MeUeHO UIIXOM pealtizallli HayKOBO
1 JIOTITYHO OOTIPYHTOBAHOI CYKYIMHOCTI PO3pPOOJIEHHX Ta YIOCKOHAJICHHX METOJIIB,
MOJIeJIeH, KpUTEp1iB, AITOPUTMIB 1 TEXHIYHUX 3aC001B, METOAOJIOTTYHO BIOOpaKEHHUX
1 CKOHIIEHTPOBAaHHUX B CHCTEMI aBTOMATH30BaHOI CHUHAPOMAJIPHOI 1arHOCTUKHU 3a
JIANIapOCKOMIYHUMH 300pa’KCHHIMU.

O06’eKTOM JOCHIDKEHHS € TPOoIeC MIarHOCTUKU 1 NPUHHATTS PIIICHHS
Xipyprom-JarmapocKoImicToM TIpd  MPOBEACHHI  JIamapOCKOIIYHOI  J1arHOCTHKH;
MpEeIMETOM JIOCHIDKeHHS] — MOJENi, METOIM Ta CHCTeMa aBTOMAaTHU30BaHOI
CUHAPOMAJBHOI 1IIarHOCTUKY 32 JIAMAPOCKOIMYHUMHU 300paKCHHIMHU.

B mpomeci mocmimkeHb BHSBJICHO, IO AaBTOMAaTH30BaHa JIarHOCTHKA
3aXBOPIOBaHb 3a pE3yJbTaTaMH aHaJI3y BiA€0300pakKeHh BHUMAara€ BBEJICHHS
npouenypu ineHTU(IKaii KOMIUIEKCY JAECKPUNTOPIB, XapaKTEPHUX JUIsl TIEBHUX
MATOJIOTIYHUX  CHUHAPOMIB 1 pO3pOOJIGHHS  JTIarHOCTUYHUX  aJTOPUTMIB  1X
3aCTOCYBAaHHSl MJi1 MIABUINEHHS €(PEKTUBHOCTI pOOOTH CHUCTEMH aBTOMAaTH30BAaHOI
CUHJPOMAaJIbHOI 1IarHOCTUKH, IO JI03BOJIWIIO 1A€HTU(IKYBATH HA OCHOBI JOCTOBIPHUX

CTPYKTYp KJIACiB, OKpEMI, paHillle He BUSIBJICH], MATOJOT1YHI CUHIPOMH.
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OCHOBHOIO 3a/lay€l0 BHSIBICHHS NAaTOJOTYHOrO OO0’€KTa € CTBOPEHHS
JIOKANbHOI O3HAKM HA OCHOBI KOJbOPOBHMX IIOKa3HUKIB, KOJHM MpU pPO3pOoO0iIeH]
BIIMOBIIHOTO QJITOPUTMY JI0 yBaru OepeTbesl Kajp JanapacKomivHOro 300pakeHHS,
napamMeTpu SKOr0 MOXKHA B1IOOpPa3UTH 3a JOMOMOrOK Habopy ricTorpaM KOJbOpPIB
BIAMOBIAHUX KaHamiB. lle 3yMOBMIO 3acTOCyBaHHS B JUCEPTALIHOMY JOCHIJKEH1
cTtanaapty  BigeonociigoBHocti  MPEG-7, mpencraBiaeHoro — CTaHIapTHORO
koabopoBor0  RGB-komOinariero.  BogHowac, 3Baxkaroum Ha  OCOOJUBOCTI
JamapOCKOIMYHOTO 300paXXeHHs, a caMe — MePeBaKaHHS KaHally YepPBOHOTO KOJIBOPY,
3a HaAsABHOCTI apTe(dakTiB OCBITIEHHA IS PO3Mi3HABAHHS 300pakKeHHs, OUIbII
THYYKOI0 Ta aJallTHBHOIO BHSBUJIACH KOIbopoBa maiiTpa HSV, B skiii OCHOBHUMHU
1HGOPMATUBHUMHU O3HAKAMH € ACKPABICThH 1 HACHYEHICTh KOJIBOPY.

3acrocyBanHs manitpu HSV cyTrreBo mochpusuio  po3B’s3aHHIO 3a1adi
i1eHTudikaiii 00’ekTiB 3a MU(EpeHUINHUMH KPUTEPIIMU Ta O3HAKaMH, 3a YMOBH
BUKOPUCTaHHS KaJiOpOBAaHOTO JIAMAapacKOIMIYHOrO OOJNIaJIHAHHA 3 MOXKJIHMBICTIO
pPO3paxyHKy Tiepefadi KoJbopy, jaedopmaliii 00’€KTiB Ta YyTJAMBOCTI JO CBITIA i
3a0e3Meunsio sIKICHUN aHaji3 MaToJIOTTYHUX 00’ €KTIB.

CTBOpeHHSI CHCTEMH aBTOMAaTH30BaHOI CHHAPOMANbHOI JIarHOCTUKH 34
JIATIapOCKOIIYHUMH  BiJICO300paKEHHSAMH  IHIIIIOBAJIO PO3POOJICHHS BIAMOBITHOT
JTIarHOCTUYHOI 1H(OpMAaIIIiHOT TEXHOJIOT'11, BUCOKA €(EeKTUBHICTH K01 Oyia goBeAcHA
Opy  JIaTHOCTHUINl YpakKeHb TICYiHKM Ta S€4YHUKIB. binpime Toro, 3a3HaveHa
e(eKTUBHICTh 1 (DYHKITIOHATEHI MOXIIMBOCTI OyJIM MIATBEPKEH1 TIPH AiarHO3ax, sKi
HE BXOAWIM y BUOIpKM HaBYaHHS Kiacu(ikaTopiB, ane OyJaM OXapaKTepu3OBaHi B
paMKax O3HaK BIIOBITHOIO IMATOJOTTYHOTO CHHIPOMY.

B nmwucepraniiiniii po60Ti po3B’si3aHO HAYKOBO-TEXHIUHY 3a/auy MiABUIICHHS
e(EeKTHUBHOCT1 JIarHOCTUKH TPH JIAMMAPOCKOTIYHOMY JTOCHIPKEHHI OpPraHiB YepEeBHOI
MOPOKHUHU 1 Majloi MUCKH Yy JKIHOK IIIJITXOM PO3pPOOJIEHHS MOJENEH, METOMIB 1
CUCTEMHU aBTOMATHU30BAaHOI CHHIPOMAIBHOI MJIarHOCTUKHA 34 XapaKTePUCTUKAMU
BijIcoJIanapacKomiyHUX 300pa’KeHb.

B nucepramiitniii poOoTi oAepkaHi Taki HOBI HAYKOB1 pe3yJIbTaTH.
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1. Bmepmie po3po0iieHO MaTeMaTHYHy MOJACIb BHUSBICHHS MATOJOTIYHUX
CUHAPOMIB MpU JIAMAPOCKOMIYHINA JIarHOCTUL, $Ka MPEACTABICHA JIOTTYHOIO
MOCIZOBHICTIO €TalliB: BU3HAYEHHS HA B1JCOMOCIIJOBHOCTI MOTEHI[IMHUX 00’ €KTIB
3aXBOPIOBAHHSI; pO3MI3HABaHHA Ta  1AeHTU]IKAIT TATOJIOTIYHUX 00 €KTIB;
kinacudikamii X OPUHAIEKHOCTI 10 BIAMOBIZHOTO Kiacy; OOpoOJeHHs Ta
(opMyBaHHA /11arHO3y 13 3aCTOCYBAHHSIM KpPUTEPIiB SICKPABOCTI, KOJIbOPY, TEKCTYpPH,
KOHTYpPY, IO J03BOJWJIO 1IEHTHU(IKYBATH HAa OCHOBI JIOCTOBIPHHMX CTPYKTYp KJaciB
OKpeMI1 MaToJO0r1YH1 CUHAPOMHU.

2. YIOCKOHAJIEHO METOJl KaliOpyBaHHS JIAMapOCKOIMIYHOTO OOJagHAHHS st
BUSBIICHHS TMATOJIOTIYHMX 3MiH Ha JIAMAPOCKOMIYHMX 300paKEHHAX MIITXOM
BBCJICHHS  MPOICAYPH  TPENPOICCUHTY Ta  ypaxyBaHHA WOr0  ONTHYHHX
XapaKTePUCTHK, M0 JO3BOJIMJIO 3HU3WTH BIUIMB IIyMy Ha SKICTh 300pa’KCHHS,
MiABUIIATH HOTO KOHTPACT 1 HACHMYCHICTh €JIEMEHTIB Ta 3a0€3MEUUTH, THM CaMUM,
BHCOKY SIKICTh CETMEHTAIlli BiJIc0300paKeHb.

3. Y1ockoHaJIEHO CTPYKTYpPY MpOIECy aHalli3y JanapoCKOMIYHUX 300pakeHb
IUIIXOM BBEJEHHS MPOIEAYPH MOHITOPUHTY IMOSBU CHUHJIPOMAJIbHOI IUISTHKA Ha
KaJIpOBil B1JCOTOCIIIIOBHOCTI B IOl 30py 00’ €KTHUBY JamapoOCKOMIYHOT KaMepH, IO
3abe3reuye BUSBICHHS 1 JETEKIII0 IMATOJOT1YHUX 3MIH B PEKHUMI peaJIbHOTO Yacy.

4. OTrpumaB MOJAIBIIOTO PO3BUTKY METOJI aBTOMATH30BAaHOI! IarHOCTUKHU
3aXBOPIOBaHb 3a pe3yJIbTaTaMHU aHATI3y JIAMAPOCKOIMYHUX B1I€0-300paKEeHB MIJIIXOM
BBEJICHHS €Tamy iMeHTU(IKaIli KOMIUIEKCY JAECKPHUNTOPIB, XapaKTePHUX IS TIEBHUX
MATOJIOTIYHUX CHUHAPOMIB 1 PO3POOJICHHS JIarHOCTUYHOTO  alTOPUTMY, SIKi
3a0e3neuyoTh MIABUIICHHS €(QEKTUBHOCTI pPOOOTH CHUCTEMH aBTOMAaTHU30BAaHOI
CUHAPOMAIBHOI JIarHOCTUKH NUIIXOM CETMEHTallii 300pakeHb 3a KOJBOPOM 1
TEKCTYPOIO 3 3araIbHOI0 OPTaHi3aIli€l0 OOYHCIICHb Y BUTIIAI KiacudikaTopy.

PesynpraTé TEOpEeTUUHWX Ta MPAKTUYHUX JOCITIKEHb, TPOBEAECHUX B POOOTI,
MalTh BHpa3Hy MPaKTUYHY CIPSMOBAHICTh Ta 3aCTOCOBYIOTHCS IS PO3POOJICHHS
CUCTEMH AaBTOMATHU30BAaHOI CHHJPOMAIbHOI JIarHOCTUKH 3aXBOPIOBaHb YEPEBHOI
MOPOKHUHU 1 Majloi MHUCKH, siKa 3a0e3Meuye CBOE€YACHE BHSIBICHHS CHHAPOMAITBHOI

MaTOJIOTi Ha paHHIX CTaJIIX 3aXBOPIOBAHHSL.



OCHOBHI NPAaKTUYHI Pe3yAbTaTH IUCEPTALINHOTO JOCTIIKEHHS TaKi.

1. YaockoHalleHO aJlrOpUTM BHUSBIICHHS MATOJIOTIYHMX 3MIH 32 KOJbOPOBUMH
O3HaKaMH, MPEACTaBICHUMHU Jiara3oHaMU KOJbOPIB, SIK1 BJIACTHBI MEBHOMY KIIacy
MATOJIOTTYHUX 3MIH 1 XapaKTepU3yIOThCS Alana30HOM 3HA4€Hb, B SIKOMY HaWBHILUN
MOKa3HUK 11eHTU(iKalii OTpUMaHO NpH BU3HAUEHHI KIcT neyiHku (84,0%), a
HalMEHIINI — npu JiarHocTull renatuty (51,4%).

2. YIOCKOHAJIGHO aJIFTOPUTM JIOKaJbHUX OIHApHHMX IIA0JIOHIB JJIsi BU3SHAUYCHHS
TEKCTYPHUX 0OCOOJIMBOCTEMN 300paKE€HHSI NUIIXOM TMOPIBHSAHHS  IIAO0JOHHUX
JanapoCKOIMiYHUX 300pakeHb 3 JOCTKYBaHMMH Ta TOJAJBIIUM OOYHCICHHIM
BEKTOpa BIAMIHHOCTI 1 3aCTOCYBaHHSIM JIOKAJbHOTO JECKPHUNTOpA, 1110 3a0e3Meunsio
BU3HAYCHHS TEKCTYPHUX O3HAK B PEKHMMI peaJIbHOTO Yacy Ha piBHI 79% — miis nupo3y
NeYiHKH 1 62% — /U1l renaTury.

3. 3actocyBaHHS PO3pOOJEHOT CHUCTEMH aBTOMATH30BaHOI Kiacudikallii
JanapoCKOIMIYHUX 300pakeHb JO3BOJIMJIO CBO€YACHO BHUABIISITH Ta OI[IHIOBATH
NaTOJIOTTYHUHN MPOIIEC, IO 3a0€3MeUNII0 3MEHIIIEHHS! XMOHO-TIO3UTUBHUX PE3yJIbTaTIB
1 TO3BOJIMJIO TIOTIEPEIUTH OIEepaTUBHI BTpy4daHHS y 64 13 91 oOcTekeHUX MaIlie€HTiB
(70,3%) Ta 3HIWKEHHS XWUOHO-HETAaTHBHMX JlarHO31B, IO JO03BOJHUJIO 3amo0irTu
IPOTPECUBHOMY PO3BHUTKY 3axBoptoBaHHs y 45 13 140 (32,1%) nmauientiB. Kpim Toro,
3MEHIIICHHS MICISONepaliiHuX YCKIaJHEHb crocTepiranock y 65,1%, ckopoueHHs
nepioxy micisonepariitHoi peaburitamii — y 30,5%, a momepemKkeHHs KOHBepcCii
OmepaTuBHOTO BTpy4YaHHS — Y 34,6% 00CTE)KEHHUX IAIlIEHTIB.

Otpumani B AucepTaiiifHiii poOOTI pe3yinbTaTH B MOJATBIIOMY MOXYTh OyTH
BUKOPUCTaHI B JIAMAPOCKOMIYHIN Ta abmoMiHaNBHIA Xipyprii s TpPOBEICHHS
BIIMMOBIIHUX OIlepallii Ta BU3HAYCHHS PIBHSI OCHAIICHHS JANapOCKONIYHUMH
CUCTEMaMU 1 TEXHOJIOTISIMH PI3HUX KIIHIK YKpaiHu.

PesynpraTt nmmceprainiiHoi poOOTH BIPOBAHKEHO B MPAKTUYHY IiSUTBHICTH
Onecbkoro 00JIaCHOTO MEHTPY TeaeMeIuIMHN Ha 0a3i Ojechbkoi 001acHOT KIIHIYHOT
JikapHi Ta 3a0e3neywin HaBuuly 4yyTiuBICTh (88,99%) 1 cneuudiunicts (88,6%)
Ipyd  JIarHOCTHIIl ~ 3aXBOPIOBaHb  MNEYIHKU. Pe3ynbratu  poOOTH  TakoxXK

BUKOPHUCTOBYETHCSI B HaBUYaJbHOMY mpolieci kadeapu OIOMEAUMYHOI 1HXKEHEpil
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BiHHUIIBKOTO HAIIOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY, IO 3a0€3MEeUUsi0 BUCOKY
SKICTb YATAHHS JIEKII 3 TUCIUIUTIH, K1 OB’ s13aH1 3 00pOOIEHHIM BiZIC0300paKEeHb 1
MOKPAIIWIO CIIPUAHSATTS MaTepiady CTyJICHTaMH.

3a  pesynbTaTaMu  poOOTH  PO3pOOJIIEHO  CUCTEMY  aBTOMATU30BAHO1
CUHAPOMAIBHOI J1arHOCTUKHM 3aXBOPIOBAHb OPraHIB YEPEBHOI MOPOKHUHM 1 MaJoi
MHUCKH, sIKa JO3BOJISIE MPOBOAUTH CHUCTEMHUM aHami3 1 JIarHOCTUKY CTaHy
JOCIIPKYBaHMX OpraHiB, CTBOPIOBaTH 0a3W JaHWX, BHUSABIATH CHHAPOMAJbHY
MAaTOJIOT1I0 Ha PaHHIX CTAISIX 3aXBOPIOBAHHS.

BBeneHHsT 10 CTPYKTypH CHCTEMH aBTOMAaTH30BaHOI  CHHIPOMAJILHOT
JIarHOCTUKM 3a JanapOoCKOMIYHUMHU 300pa)KEHHSMHU MOMAYJS TMEpPEBIPKU PIIICHb 1
TaKTHK JIIKYBaHHS Ha AaJeKBaTHICTb CTaHy 3J0POB’S TaIlleHTa 1 TMiJCUCTEMHU
HIATPUMKH TPUMHSTTS PIlIEHHs, sSiKa MO0yI0BaHa 3a MPUHIUIIAMUA HEYITKOI JIOT1KH 1
BKJIFOYAE B ceOe OJIOKM HACTPOIOBAHHS 1 30epiraHHs (QPyHKIIN MpUHATIEKHOCTI, 0azy
€TAJIOHHUX JIAMApOCKOMIYHUX 300pa)keHb, OJIOK BBeaeHHs iHopmalii Ta Ti
MOTIEPETHROTO  00pOOJICHHS, OJIOK HEYITKOTO BHUBOAY, OJIOKHM ¢GopMyBaHHSA 1
NOTIOBHEHHsI 0a3u 3HaHb, 3a0€3MEYMSIO BHSBJICHHS CHHIPOMAJIbHOI MaTOJ]Orii Ha
paHHIX CTaigX 3aXBOPIOBaHHS 3 TOYHICTIO 10 90% Big BCIX JAIarHOCTOBAaHUX
BUIAJKIB.

[IpakTriyHe 3acTOCYBaHHS PO3POOJEHOI CHCTEMH 1 TEXHOJOTIl IMiATBEPAHIIO
e(DEeKTUBHICTh CHHIPOMAIBHOI JIAarHOCTHUKUA TIpu Ho30(opMax, sKi paHilie He
BXOIUIU 10 Oa3W JaHWX HaBYaHHS Kiacudikatopa (€XiHOKOKO3, aHTIOMAarTo3
mevinku). AmpoOarisi cHCTeMHu IoKaszaia, Io JJIsS 3aXBOPIOBaHb INEYiHKM HaWBHIIA
cnenu@iuHICTh 1 YYTIAUBICTh BIJ3HAYAIOTHCS TMPHU JIIATHOCTUIIl AHTIOMAaTO3HHUX
3ananpHUX 3MiH (88,6% Ta 88,9% BIAMOBIAHO), a HAWHMKYI 3HAYCHHS 3a3HAYCHUX
MOKA3HHUKIB OyJTW OTpPHMaHi MPHU IIarHOCTHIl IUPO3y NediHku (BigmoBigHO 52,8% i
58,0%).

Kiro4oBi cioBa: cuHapoManbHa JIarHOCTUKA, JAMapOCKOIIYHE 300paKeHHS,
aBTOMAaTH30BaHa cUCTeMa, OOpoOJieHHs 300pa’keHb, IECKpUNTOp, 1AeHTU(IKaIis,

KpUTEpPIii OLIHIOBAHHS, aJITOPUTM, MOJIEb, METO/, Ki1acudikaiis, e(eKTUBHICTb.



ABSTRACT

Lyashenko A. V. System of automated syndromic diagnostics by video-
laparoscopic images. — Qualification research paper, manuscript copyright.

Dissertation thesis for the degree of a candidate of technical sciences in
specialty 05.11.17 — Biological and medical devices and systems. — Odessa National
Medical University, MH of Ukraine, Odessa. — Vinnytsia National Technical
University, MES of Ukraine, Vinnytsya, 2019.

The dissertation presents the results of research on improving the efficiency and
quality of processing laparoscopic images by constructing models, methods and
systems for automated syndromic diagnosis.

The global development of computer technology has stated the question, which
Is to obtain high-quality images of tissues in the area of surgical intervention by
laparoscopic method. This, in turn, will help to improve the accuracy and efficiency
of diagnosis, to technical improvement of optical systems of laparoscopes, to the
further development of software methods and means of improving the quality of
digital laparoscopic images and the entire minimally invasive surgery.

This approach significantly reduces the number of errors caused by the optical
properties of the system — distortion, astigmatism, chromatic and spherical aberration.
The medical-technical aspect of the problem, which is solved in the thesis, is also
substantiated. The results of the analysis of the literary content also confirmed the
relevance of the problem of classification of structures of the abdominal cavity and
small pelvis in women during laparoscopic diagnostic examination or surgery and
proved that nowdays endoscopy methods do not always provide the necessary
specificity and sensitivity of diagnosis at the automated detection of points in tissues
suspected for pathological changes and their purposeful study.

Identifying the main disadvantages of existing automated systems and
technologies for the recognition and computer analysis of biomedical images obtained

from different sources has focused on addressing the following: the application of
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methods and approaches based on binary image processing, which significantly
complicates the processing color ones; use of non-certified and non-calibrated
equipment; the use of mostly offline video processing, although the number of
situations requiring online mode is increasing every year.

Thus, the aim of the dissertation research is to increase the efficiency of
diagnostics in laparoscopic examination of abdominal and small pelvis organs in
women by developing models, methods and systems of automated syndromic
diagnostics according to the characteristics of video laparoscopic images.

Achieving this goal was ensured by the implementation of scientifically and
logically valid set of developed and improved methods, models, criteria, algorithms
and technical means, methodologically displayed and concentrated in the system of
automated syndromic diagnostics by laparoscopic images.

The object of the study is the process of diagnosis and decision making by a
laparoscopic surgeon when performing a laparoscopic diagnostics; the subject of
research are the models, methods and system of automated syndromic diagnostics by
laparoscopic images.

In the course of research it is revealed that automated diagnosis of diseases
according to the results of video analysis requires the implementation of a procedure
for the identification of a complex of characteristic descriptors of certain pathological
syndromes and the development of diagnostic algorithms for their use to improve the
efficiency of the automated syndromic diagnosis system, which allows to identify and
detect structures, local previously unspecified pathological syndromes.

The main task of detecting any pathological object is to create a local trait
based on color indicators, when developing the appropriate algorithm takes into
account the frame of laparoscopic image, the parameters of which can be displayed
using a set of color histograms of the corresponding channels. This led to the use of
the standard video sequence MPEG-7, represented by the standard RGB color
combination. At the same time, due to the features of the laparoscopic image, namely

the predominance of the red channel in the presence of lighting artifacts, the HSV
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color palette was found to be more flexible and adaptive, because its main informative
features are the brightness and saturation of the color.

The use of the HSV palette significantly helped to solve the problem of
identification of objects by differential criteria and features, provided the use of
calibrated laparoscopic equipment with the ability to calculate color transfer,
deformation of objects and sensitivity to light and provided a qualitative analysis of
pathological objects.

The development of a system for automated syndromic diagnosis by
laparoscopic video images initiated the creation of appropriate diagnostic information
technology that was also held. Its high efficiency was proven in the diagnosis of liver
and ovarian lesions. Moreover, the indicated efficiency and functionality were
confirmed in diagnoses that were not included into the training sample of the
classifiers, but were characterized within the features of the relevant pathological
syndrome.

The dissertation research solves the scientific and technical issue of increasing
the efficiency of diagnostics by laparoscopic examination of abdominal and small
pelvis organs in women by developing models, methods and system for automated
syndromic diagnostics according to the characteristics of video laparoscopic images.

The thesis contains the following new scientific results.

1. A mathematical model for the detection of pathological syndromes in
laparoscopic diagnosis has been developed, which is represented by a logical
sequence of stages: identification of video objects of potential disease objects in the
video sequence; recognition and identification of pathological objects; classification
of their belonging to the corresponding class; the processing and diagnosis using the
criteria of brightness, color, texture, contour, which allowed us to identify separate,
previously undetected pathological syndromes on the basis of reliable class structures.

2. The method of calibration of laparoscopic equipment for the detection of
pathological changes in laparoscopic images was improved by introducing a

preprocessing procedure and taking into account its optical characteristics, which
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allowed to reduce the noise impact on image quality, to increase its contrast and
saturation of elements, and thus to provide high iquality of mage segmentation.

3. The structure of the process of analysis of laparoscopic images has been
improved by introducing a procedure for monitoring the occurrence of a syndromic
area on a personnel video sequence in the field of view of a lens of a laparoscopic
camera, which provides detection and identification of pathology in real time mode.

4. The process of automated diagnostics of diseases by the results of analysis of
laparoscopic video images was further developed by introducing the stage of
identification of a complex of characteristic descriptors of certain pathological
syndromes and development of a diagnostic algorithm, which ensure the efficiency of
the system of automated syndromic diagnostics by color and texture image
segmentation with the general structure of calculations as a classifier.

The results of theoretical and practical studies performed in the paper have a
clear practical orientation and were used to develop a system of automated syndromic
diagnosis of diseases of the abdominal cavity and small pelvis, which provides timely
detection of syndromic pathology in the early stages of the disease.

The main practical results of the dissertation are as follows.

1. The algorithm for detecting pathological changes by color features was
improved, that is represented by color ranges, which are characteristic for a specific
class of pathological changes and are characterized by a range of values, in which the
highest index of identification was obtained in the determination of liver cysts
(84.0%) and the lowest — in the diagnosis of hepatitis (51.4%).

2. The algorithm of local binary templates for the definition of textural features
of the image was improved by comparing the template laparoscopic images with the
examinated ones, and subsequent calculations of the difference vector and the
application of the local descriptor, which provided the definition of textural features
in the real time mode on the level of 79% for liver cirrhosis and 62% for hepatitis.

3. The use of the developed system for automated classification of laparoscopic
images allowed to detect and evaluate the pathological process in a timely manner,

which provided reduction of false-positive results and allowed to prevent surgical
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interventions in 64 of 91 examined patients (70.3%) and decrease the number of false-
negative diagnoses that prevented the progressive development of the disease in 45 of
140 (32.1%) patients. In addition, the reduction of postoperative complications was
observed in 65.1%, the reduction of the postoperative rehabilitation period — in
30.5%, and the prevention of conversion of surgical intervention — in 34.6% of the
examined patients.

The results obtained in the dissertation can later be used in laparoscopic and
abdominal surgery to perform appropriate operations and to determine the level of
equipment of laparoscopic systems and technologies in different clinics of Ukraine.

The results of the dissertation were implemented in the practical activity of the
Odesa Regional Center of Telemedicine at the Odesa Regional Clinical Hospital and
provided the highest sensitivity (88.99%) and specificity (88.6%) in the diagnosis of
liver diseases. The results of the work are also used in the educational process at the
Department of Biomedical Engineering, Vinnytsia National Technical University,
which provided high quality lectures on the subjects related to video processing and
improved the perception of material by students.

According to the results of the work, a system of automated syndromic
diagnostics of diseases of the abdominal cavity and small pelvis was developed. It
allows to carry out systematic analysis and diagnostics of the condition of the
investigated organs, to create databases, to detect syndromic pathology in the early
stages of the disease.

The structure of the system of automated syndromic diagnostics by
laparoscopic images was supplemented with the module of decision checking and
treatment tactics for the adequacy of the patient's health and decision support
subsystem, which is built on the principles of fuzzy logic and includes blocks of
tuning and storage of membership functions, databases of reference frames, the block
of input information and its pre-processing, the block of fuzzy output, blocks of
formation and updating of the knowledge base. That ensured the detection of
syndromic pathology in the early stages of the disease with an accuracy of up to 90%

in all diagnosed cases.
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The practical application of the developed system and technology confirmed
the effectiveness of syndromic diagnosis in nosoforms that were not previously
included in the training database of the classifier (echinococcosis, liver angiomatosis).
Testing of the system showed that for liver diseases the highest specificity and
sensitivity were observed in the diagnosis of angiomatous inflammatory changes
(88.6% and 88.9%, respectively), and the lowest values of these indicators were
obtained in the diagnosis of cirrhosis (52.8% and 58%, respectively).

Keywords: syndromic diagnosis, laparoscopic imaging, automated system,
image processing, descriptor, identification, evaluation criterion, algorithm, model,

method, classification, efficiency.
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BCTYII

OOrpyHTyBaHHsI BUOOPY TeMH JTOCJTIIsKeHHS.

Jlanapockoniyna xipyprigs (JIX) chOrogHi € yCHINIHOI aJlbTEPHATHUBOIO
BIIKpUTUM XipypriunuM BTpyuaHHsM [Dray X., 2011; Sodergren M.H. et al., 2010;
Kano N., 2009; Yan S.L., 2009;]. IlepeBarm JIX moJssiraioTb B Majii
TPaBMaTUYHOCTI, 10 3a0e3leuye CKOPOYEHHs pealuriTamii MalieHTiB B
nicisionepauniinomy nepioai [basziroB M. P. 2007-2012; I'py6nik B.B. 1995-2015;
Kano N. 2009; Sodergren. 2009]. BogHouac OCHOBHOIO TEXHIYHOIO YMOBOIO YCHIXY
JIX € oTpumaHHs SKICHOTO 300pakK€HHS OIEpaliifHOro TOoJIsl, Ta MOXKJIHUBICTH
30LIBIIICHHS 300PaKEHHS, 110 3MCHIIYE PU3UK TPABMATHYHOCTI 1 YUCIIO IIOMUJIOK ITiJT
yac BukoHaHHs oneparitii [Blum T., 2008; Kati D. et al, 2014].

[TinBumenns edextuBHOCTI JIX BiAOyBaeTbcs B HAMpPSMKY MiHIaTIOpU3allil
JAnapoCcKoIliB, YIOCKOHAJIEHHS ONTUYHUX CHUCTEM Ta PO3BUTKY I1H(POpMaLiHHUX
TEXHOJIOT1{ MPOLIECHHTY Ta aHaJi3y Jarnapockomiuaux 300paxens (JI3) [N. Padoy et
al., 2012; R.Stauder et al., 2014; Winsberg F et al., 2006]. 3unaununii nmporpec JIX
ChOTOJIHI TIOB'SI3aHO 3 TOJAIBIIMM PO3BUTKOM METOJIB BHUIUICHHS HEOOXITHOT
iHdopMarii 3 BiamoBigHUX 300paxkens [Ilnesinrep M. 1., 2004, 2013; Xu Y., 2006;
Josoum A. C., 2009-2014; T'onenes A. 1., 2013; Girshick R.B., 2014]. JliarHocTHnka
3a nudpoBuMU BiJ1€0300paKEHHIMU 3IHACHIOETHCS 3a KUIBKICHUMU
XapaKTepUCTUKaMHU TKceliB Ta IiHTeHCUBHOCTI rpanaientie [T. Blum., 2010],
MIPOCTOPOBO-4acOBUMH BiacTuBOCTsAMH [L.Zappella et al., 2013], Ta komOiHAIISIMH
OKpPEMHX XapaKTEPUCTUK KOHTYpY, popmu, Tekctypu [['ombrieB A. Jl., ['punienko B.
I., 2013; Bier G.et al., 2018; Lalys F.et al., 2012; Miura S.et al., 2019; Sato M.et al.,
2019].

Cnig  3a3Ha4yuTH, 1[I0 BIAOOBIZHO OO 3aBOAHHSI  aBTOMATH30BaHOIL
JanapoCKOIivHO1 JIarHOCTUKH — ONline BU3HAYEHHS XapaKTepy MaTOJOTTYHUX 3MiH —
BUKOPHUCTOBYIOTh OOMEXEHE YUCIO 1HPOPMATUBHUX KPUTEPIiB, SIKE CIPSIMOBAHE Ha
IIBUIKE BU3HAYCHHS TUTIOBUX CHUHIPOMAJIbHUX MATOJOTIYHUX 3MiH, CIIOYATKY, B MO

30opy xipypra namapockormicta [Daniel O'Neill, 2009], a motiMm Ha ¢ikcoBaHOMY
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JanapoCKOIMIYHOMY 300pakeHHI. 32 MOJI0HUX YMOB TaK0X Ba)KJIMBOIO MPOOJIEMOIO
3AJIMIIAETBCS.  KOPEKTHUH BUOIp 1H(MOPMATUBHUX KPUTEPIIB — XapaKTEPUCTHUK
JanapoCKOIMIYHUX 300pakeHb, SIKI MOXYTb OYTHM 3aCTOCOBaH1 JUIsl 1AeHTU(iKaIii
TUNIOBUX 3MIH BI3yaji30BaHOI MOBEPXHI TKAaHWH, a TaKOX aJrOpuUTMIB iX
Bukopuctanus [Neofytou M.S. et al., 2008; Nwoye C.l.et al., 2019], mo norpebye
yIOCKOHAJICHHSI BCHOT'O MIPOIIECY JIAMapOCKOIMIYHOI J]IarHOCTUKH.

Boanouac, icHye HU3Ka (akTopiB, U0 CTPUMYIOTh PO3BUTOK JIAITAPOCKOMTYHUX
TEXHOJIOT1H 1 CHCTEM, JO0 SIKUX CJiJ BIJHECTH: OOMEXKEHHUN pPIBEHb 1HBECTHUIIIM B
JanapocKoriyHe oOJialHaHHA 1 TeXHOoJIorll; JediuuTt JikapiB, $KI BOJIOAIIOTH
BIJIMOBIIHUMHU  JIAIAPOCKOMIYHUMU TEXHIKAaMM 1 METOAMKAMH; HEJOCTaTHIN
MOYAaTKOBUM PIBEHb OCHAIICHHS BiJICOCHJIOCKOMIYHUMHU 1 TEICKOMYHIKAIHHUMU
TEXHOJIOT1SIMA OO0JIaCHUX 1 perioHaJbHUX 3aKiajiB oxopoHu 3a0poB’s (303);
BUCOKHH BiJICOTOK TPaJUIIMHUX TPABMATHYHUX METOAMK XipypPriyHOTO BTPYUYaHHS.

Ha indopmarniitHoMmy piBHI ICHY€ JOCTaTHBO IIMTaHb, IIOB’S3aHUX 3
00poOJICHHSM O1OMEIMYHHX, B T.4. 1 JAIAPOCKOMIYHUX B1AC0300paKEHB, Cepell TKUX
CI BIA3HAUUTHU: HEOJHO3HAYHICTh BHJAUICHHS 1H(OpPMAIIMHUX M1arHOCTUYHUX
O3HAK Ta IX HAJJIMIIKOBICTh; HEMOXJIMBICTh BCTAHOBJIEHHS TOYHOIO J1arHO3Y, IO
3yYMOBJIEHO 3aCTOCYBaHHSIM HEHOPMOBAHUX XapaKTEPUCTHK 1 KPUTEPIiB; HETOCTATHIO
e(heKTUBHICTh 0OPOOJICHHS BEIMKUX OOCATIB JJaHUX 3 3a1aHOI0 JOCTOBIPHICTIO.

He 3apxau Ha BiIMOBIIHOMY amapaTHO-TIPOTPAMHOMY PiBHI 3TIHCHIOETHCS
CTPYKTYpHO-()YHKITIOHATIbHA opraHizartis ONTUYHUX 00YHCITIOBATILHO-
BUMIPIOBAIPHUX KaHAJiB CHCTEM aBTOMATHYHOI J1arHOCTHUKH; ONTHUMI3aIlis
TEXHIYHUX PIMICHh 0a30BUX (PYHKIIOHATHHUX €JIEMEHTIB KOMILJIEKCIB 1 CHUCTEM;
aJICcKBaTHE OI[IHIOBaHHS PO3POOJIEHUX MOJIETIEH 1 METO/TIB.

TakuM 4WHOM, TiABUIIEHHS ©(PEKTHMBHOCTI Ta SKOCTI  OOpOOICHHS
JanapoCKOIMIYHUX 300paKeHb MIJISXOM MOOYIOBU MOJENEH, po3poOIeHHS METOIIB i
CHUCTEM AaBTOMATH30BAaHOI JIarHOCTHKMA HAWOUTBII TOIMIMPEHUX B XIPypriuHid
MPAKTHUIl CHHIPOMIB € BOKJIMBUAM Ta aKTyaJbHUM HAyKOBO-TIPAKTHYHHUM 3aBIAHHSIM.

3B's130k po0OTH 3 HAYKOBHMM NpOrpamMamMu, IuiaHamm, teMamu. PoGota

BUKOHYBAJacCh B paMKax JEpKOIOKETHUX TEM «AHali3, po3poOKa 1 BIPOBAKEHHS
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KOMIUIEKCHUX 1H(QOpMaIIfHUX CUCTEM B 3aKjaJax CUCTEMH OXOPOHH 3JI0POB’S»
(Ne nepx. peectpamii  0112u008306, Tepmin BukoHaHHs 01.2013-12.2017;ta
0117u007489, tepmin BukoHanus 2017-2021 p.p.), siki BUKOHYBaJUCh B OJIECBKOMY
HalllOHAIBHOMY MeAu4yHoMy yHiBepcuteri MO3  VYkpainu, xae astop OyB
CITIBBUKOHABIIEM.

Merta i 3aBAaHHsi JOCHIDKEHHS TMOJSTa€ B MIJBHUILEHHA €(EKTUBHOCTI
JIarHOCTUKH TIPH JIAMapOCKOMIYHOMY JOCIIIKEHH]1 OpraHiB 4epeBHOI MOPOKHUHHU 1
Majoi MHCKM Y JKIHOK MUISXOM pO3pOOJICHHS MOJENeil, METOMIB 1 CHCTeMU
aBTOMAaTHU30BaHOI  CHHAPOMAIbHOI  JIarHOCTMKH 332  XapaKTepUCTHKaAMHU
BIJICOJIANIAPOCKOMIYHUX 300pa’KEHb.

JlJist mocSATHEHHS TIOCTaBJICHOT METH HEOOXiTHO BUPIIIUTH TaKi 3aBIaHHS:

1. TlpoBecTm aHami3 CyYacHHX METOJIB BH3HAUCHHS XapaKTEPHUCTUK
JAMapOCKOMYHUX 300paKe€Hbh 3 BHUKOPHCTAHHSM aBTOMATH30BAaHUX CHCTEM 1
TEXHOJIOT1H JIarHOCTHKU 3a JIAllapOCKOIMIYHUMH 300pa)KCHHSIMU OpTraHiB 4YepeBHOT
MOPOXKHUHH Ta MaJIOT MUCKH Y JKIHOK.

2. Busnauutu KOMIUIEKC 1H(GOPMATUBHUX KpUTEpIiB JUIs 3axBary Ta
Kiacudikarii JanapocKoONiYHUX 300pakeHb OpPTaHiB YEPEBHOI MOPOKHUHU Ta MaJIOi
MUCKH Y JKIHOK MPHU 3aNaIbHUX 1 MyXJIUHHUX YPAKCHHSX.

3. YIOoCKOHAIUTH METOJ KajaiOpyBaHHS JamapOCKOMIYHOrO OOJajaHaHHS 3
ypaxyBaHHSIM HOTO ONTHYHUX XapPaKTEPUCTHK MPH SHIOCKOIMIYHOMY XIpYpPridHOMY
BTpYYaHHI.

4. Po3poOutu MOMENb BHSBJICHHS 3a JIAMMAPOCKOMIYHUMH 300paKEHHSIMH
CUHAPOMAIBHOI MAaTOJIOT1i OpraHiB YePEeBHOT MOPOKHUHH 1 MaJIOT MUCKHU Y JKIHOK.

5. Po3pobuTtu MeTon BU3HAUEHHS 3a JIAMAPOCKOMIYHUMHU 1HHOPMATUBHUMU
O3HAaKaMH CHHJIPOMIB OCEPENKOBHX 1 AUQPY3HUX 3MIH TKAaHWUH MUIIXOM aHai3y
KOJIBOPY, TEKCTYPH 1 KOHTYPY OpPTaHiB YePEBHOI MOPOKHUHU 1 MaJIO1 MUCKH.

6. 3amporoHyBaTH aJITOPUTMIYHO-TIPOTPAMHY IHTEPIPETAII0 PO3POOICHUX
METO/IIB 1 MOJIETIEH.

7. Po3poOuTH cuCTeMy aBTOMATH30BaHOI CHHIPOMAJbHOI 1arHOCTHUKH 3a

JAMapOCKOMIYHUMH 300paKEHHSIMU OPTaHiB YEPEBHOI MOPOKHUHU 1 MaJIOT MUCKH.
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8. BipoBaguT cucteMy CUHAPOMAIbHOI 11arHOCTUKH, MPOBECTH ii anpoOaiiito
1 BUBHAUUTHU €(DEKTUBHICTD 32 KIIHIYHUMH MOKa3HUKAMHU.

Ob6'exkmom Oocniddcenns € TPOLEC JIATHOCTHKU 1 NPUUHATTS PIIIEHHS
X1pyprom-JiarnapocKonicTOM MpY MPOBEACHHI JAapOCKOMIYHOI J1arHOCTUKH.

Ilpeomem Oocnidocennss — MOAENl, METOAM Ta CUCTEMa aBTOMATHU30BAHO1
CUHAPOMAIBHOI JlarHOCTUKH 3a JI3.

Metoau pgociifzkeHHsi: s OOpOOJCHHS JaHUX 3aCTOCOBYBAIM METOIU
JTUCKPETHOr0 00poOsieHHsT 1HGOpMallii, METOAu MaTeMaTUYHOI CTATHUCTHUKH,
BU3HAYEHHS 1H(OOPMATUBHOCTI IOKA3HUKIB, METOAW KOMM'IOTEPHOTO 30pYy; IS
pO3pOOJIEHHST BUPIIAIBHUX TMPABUI - ANTOPUTMHU IeHTU(IKAIli MaTONOTTYHUX
CTaHiB 3a TCEKCTYPHUMH, KOHTYPHHUMH, KOJBOPOBHUMH XapaKTCPUCTUKAMH; JIJIS
HaBUYaHHsS KJacu(IKaTOPIB — METOJ| OMOPHUX BEKTOPIB 1 KACKATHUA METOJ; IJIsI
PO3pOOJICHHSI CUCTEMU 1 TEXHOJOT1l — METOJAW CHUCTEMHOrO aHalizy Ta 00'€KTHO-
OpIEHTOBAHOTO MPOEKTYBAHHS; ISl PO3POOJICHHS NPOTPAMHOTO 3a0e3MedyeHHs —
cepenouiie MS Visual Studio Express i1 moBy mnporpamyBanus C#; s
po3pobisieHHsT cucteMu iaeHTHdIKaiii Ta kiacudikamii — 6i6miotreky OpenCV;
cucreMy yrpasiinas 6azamu ganux (CYB]) 1 cepenoruiie Microsoft SQL SERVER
2008 R2.

HaykoBa HOBH3HA OJlep:KaHUX Pe3yJIbTATIB MOJAra€e B TOMY, 110!

1. Bmepiie po3po6iieHO MaTeMaTUyHy MOJIeb BHUSBIICHHS MaTOJOTTYHUX
CUHAPOMIB TIPU JIAMMAPOCKOMIYHIN MIarHOCTHIN, SIKa TPEACTAaBICHA JIOTTYHOIO
IMOCJIIJOBHICTIO €TaIliB: BU3HAYEHHS Ha BIIEOIIOCIITOBHOCTI ITIOTEHIIHHUX 00’ €KTIB
3aXBOPIOBAHHS, pO3MI3HABAHHSI Ta 1AeHTU(]IKAIil MATOJIOTIYHUX OO0’ €EKTIB;
kimacudikamii X TPUHAICKHOCTI 10 BIAMOBIIHOTO Kiacy,; OOpoOJCHHS Ta
(dbopMyBaHHS JIarHO3Y 13 3aCTOCYBaHHSIM KPUTEPIiB ICKPABOCTI, KOIHOPY, TEKCTYpPH,
KOHTYpPY, IO JTIO3BOJWIO ieHTH(IKyBATH HA OCHOBI JOCTOBIPHUX CTPYKTYp KJIaciB,
OKPEMI-TTaTOJIOT19HI CHHIPOMH.

2. YIOCKOHAJIEHO METO]l KaliOpyBaHHS J1amapOCKOMIYHOTO OOJagHAHHS IS
BUSIBJICHHSI TIATOJIOTIYHUX 3MiH Ha JI3 NUISIXOM BBEICHHS MPOIEAYPH PETPOIICCHHTY

Ta YypaxXyBaHH:A WOTO ONTUYHHUX XApaKTCPUCTHUK, IO OO3BOJMJIO 3HHU3WTHU BIIIHWB
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IIYMY Ha SIKICTb 300pa)K€HHs, MIABULIUTH MOro KOHTPACT 1 HACUYEHICTh €JIEMEHTIB
Ta 3a0€3MeUnTH, TUM CaMUM, BUCOKY SKICTh CETMEHTAIlli B11€0300paKeHb.

3. YI0CKOHAJIEHO CTPYKTYpy MIpPOILIECY aHalli3y JamnapoCKOMIUHUX 300paKeHb
[UIIXOM BBEACHHS MPOLEAYPH MOHITOPUHTY TOSBU CHUHAPOMANIBHOI AUISHKH Ha
KaJIpoBiil BIAECOMOCIIAOBHOCTI B MOJII 30py 00’€KTHBY JIAlIAPOCKOMIYHOI KaMmepu
3a0e3nedye BUSBIEHHS 1 JETEKL1I0 NaTOJIOTIYHUX 3MIH B PEXKUMI PEAIbHOTO Yacy.

4. OTpuMaB TOJANBIIOTO PO3BUTKY METOJ aBTOMATH30BAHOI IiarHOCTHKH
3aXBOPIOBaHb 32 pe3yjbTaTaMH aHaJi3y JanapoCKOMIUYHUX BiJ1€0-300pakeHb ILISXOM
BBEJICHHS eTany iaeHTU(dIKalii KOMIIEKCY JECKPUITOPIB, XapaKTePHUX JJIsi IEBHUX
NaTOJIOTTYHUX CHHAPOMIB 1 pO3pOOJEHHS JIarHOCTUYHOTO aJFOPUTMY, SKI
3a0€3MeuyoTh MABUIIEHHS €()EKTUBHOCTI POOOTH CHUCTEMH aBTOMAaTH30BaHOI
CHUHJIPOMANBHOI JIarHOCTHUKM MUISXOM CETMEHTalii 300pakeHb 3a KOJBOPOM i
TEKCTYPOIO 3 3arajibHOI0 OpraHi3alielo 00UKCIeHb Y BUTIISAAI KiacudikaTopy.

IIpakTuyHe 3HAYeHHS OTPMMAHUX Pe3yJIbTATIB.

Po3pobneno cuctemy aBTOMAaTH30BaHOI CHHIPOMAIbHOI  J1arHOCTUKH
3aXBOPIOBaHb OpraHiB YEpPEBHOI MMOPOKHMHMU 1 Maloi MHCKH, fKa JO3BOJISIE
POBOAUTH J11arHOCTUKY CTaHy IOCIIKYBaHUX OpraHiB, CTBOPIOBATH 0a3M JIaHUX,
BUSIBJISITA CHHAPOMAJIbHY MATOJIOT1I0 Ha PaHHIX CTAisX 3aXBOPIOBAHHS 3 TOUYHICTIO
110 90% Bix BCIX JlarHOCTOBAHMUX BUITAKIB.

Y I0CKOHANIEHO aNTOPUTM BHSBICHHS MATOJOTIYHUX 3MIH 32 KOJIbOPOBHMH
O3HaKaMH, TPEJCTAaBICHUMU [ialla30HaMH KOJBOPIB, SKi BJIACTUBI NMEBHOMY KIIACy
MATOJIOTITYHUX 3MIH 1 XapaKTepHU3YIOThCA Jlama30HOM 3HAY€Hb, B SIKOMY HaWBUIIUN
MOKa3HUK 1AeHTUdIKAIli OTpMMaHO TpH BU3Ha4YeHHI KicT medinku (84,0%), a
HaliMeHImui — mnpu npiarHoctuii renatuty (51,4%). YmockoHaneHO anropuTm
JOKIbHUX OIHapHUX IMa0JOHIB JJiS BH3HAYEHHS TEKCTYPHHX OCOOJUBOCTEH
300pakKeHHs IIUIIXOM TOpIBHAHHA 1mabioHHux JI3 3 jgocmipKyBaHMMH —Ta
MOMANBIITUM OOYHCIICHHSM BEKTOpPAa BIIMIHHOCTI 1 3aCTOCYBaHHSAM JIOKAJTHHOTO
JECKPUIITOPA, 110 3a0e3MeYnsI0o BU3HAUYCHHSI TeKCTYPHHX O3HAaK B PEKUMI PEaTbHOTO

yacy Ha piBH1 79% — miig uupo3y nevinku 1 62% — AJist rernaTury.
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3acTocyBaHHs ~ po3poOJICHOI CHCTEMH  aBTOMATHU30BaHOi  Kiacuikailii
JAMapoOCKOMIYHUX 300pa)k€Hb JO3BOJIMJIO CBOEYACHO BUSIBISTH Ta OI[IHIOBATH
MATOJIOTTYHUI MPOILIEC, 10 3a0€3MEeUNII0 3MEHIIEHHS] XUOHO-TIO3UTUBHUX PE3yJIbTaTIB
1 J103BOJIUJIO MOMEPEAUTH ONEpPaTUBHI BTpydaHHS y 64 13 91 oOcTexeHuX MaIlleHTIB
(70,3%) Ta 3HWKEHHS XHWOHO-HETAaTMBHHMX [1arHO31B, IO JO3BOJIMIJIO 3al00IrTH
MIPOrpeCUBHOMY PO3BUTKY 3axBoproBaHHs y 45 13 140 (32,1%) nauientis. Kpim toro,
3MEHILIEHHS MICHIS0NepaiiHuX yCKIaJHEeHb crocrepiranoch y 65,1%, ckopodeHHs
nepioay micasionepaniinoi peabumitamii — y 30,5%, a momepemkeHHsT KOHBepcii
OTEepaTUBHOTO BTpy4YaHHS Y — 34,6% 00CTEKEHUX MaIli€HTIB.

Otpumani B nucepTaliiiHii poOOTI pe3ynbTaTH B MOAAIBIIOMY MOXYTh OyTH
BUKOPUCTaHl B JIAAPOCKOMIYHINA Ta aOAOMIHAIBHIN XIpyprii AJis TpOBEIEHHS
BIMOBIAHUX OMeEpaliii Ta BHU3HAYECHHS PIBHA OCHAIECHHS JaMapOCKONIYHUMU
CUCTEMaMHU 1 TEXHOJIOTIIMU PI3HUX KJIIHIK YKpaiHu.

PesynpraTu mucepTaiiiiHoi poGOTH BIPOBAIKEHO B MPAKTUUYHY AiSUIBHICTD
Onecbkoro o0JacCHOTO LEHTPY TelleMeauIIMHu Ha 0a3i Ojechkoi 001acHOT KIITHIYHOT
nikapHi (akt BopoBampkeHHs Bin 17.12.2018), 3abesreunTd HAWBUILY YYTIWUBICTH
(88,99%) 1 cnenudiunicts (88,6%) mpu AIarHOCTHINl 3aXBOPIOBaHb TEYIHKHU.
Pesynbratt poOOTH Tak0X BHUKOPHCTOBYETHCS B HaBUAJIBHOMY Mpolieci Kadeapu
OloMean4HOI iHKeHepii BIHHUIIPKOTO HAIlIOHAJIBLHOTO TEXHIYHOTO YHIBEPCHUTETY (aKT
BripoBaKeHHs Bif 20.06.2019), mo 3a6e3nedmiio BUCOKY SKICTh YUTAHHS JISKI[IHA 110
JTUCLUIUTIHAX, IO TOB’S3aHi 3 OOpOOJCHHSM BiJIeO 300paKECHBb 1 IOKPAIUIO
CIPHUMHSTTS MaTepially CTyJACHTaMHU.

Ocobuctuii BHecok aucepranta. OCHOBHI pe3yJabTaTH JUCEPTAIlil OTpUMaHi
aBTOpoM ocobucto. Y poOoTax, HalMCAaHUX Yy CIIBAaBTOPCTBI, OCOOMCTHUII BHECOK
3m00yBaya TOJIATA€ B HACTyMHOMY: B [l] po3poOMB CTPYKTYypHY CXE€MY CHUCTEMU
aBTOMAaTH30BaHOI  JIAIMAPOCKOITIYHOI JIIarHOCTUKH; B [2] BHU3HAYMB YMOBH
3aCTOCYBaHHS 1 PO3POOUB CTPYKTYPY AJITOPUTMY Ha OCHOBI JECKPUNTOPY KOJIbOPY; B
[3] 3ampomoHyBaB CTPYKTYpy QJIrOpUTMy Ha OCHOBI JIECKPUNTOPY TEKCTYpH,
BU3HAYUB HOro MpeIMeTHy oO0JacTh Ta MOXJIUBI OOMexeHHs; B [4] po3poOuB

KOMIT'IOTEPHY CUCTEMY PO3Mi3HABAHHS 1 IIarHOCTUKU JIAMIAPOCKOMIYHUX 300paKEHb,
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OTpPUMAaHUX TMpH oOlepallii aneHJUuIUTy; B [5] 3ampomoHyBaB MiAX1J JO OIIHKH
e(peKTUBHOCT1 KOMII FOTEPHOI AIarHOCTUKH Ha OCHOBI ABOX KJIaCU(IKaTOPIB — O3HAK
Xaapa ta AdaBoost; B [6] mocminuB BIUIMB TPEMOpPY pPYyK XIpypra Ha SKICTb
JAanapoCKOIMIYHUX XIPYpPriyHUX BTPyYaHb 32 KPUTEPIEM BHU3HAYEHHS KOHTYpY
JIAMapOCKOMIYHUX 300paXkeHb; y [7] po3poOuB MeToj kinacudikalilii 3aXBOPIOBaHHS
OpraHiB 4epeBHOI MOPOXHUHU; B [8] BU3HAUMB MEPENIK XapaKTEPUCTUK LHUPPOBUX
JAMapoCKOMIYHUX 300pa)KeHb [JIsl JIarHOCTUKU TMAaToJIOT1l S€YHUKIB, B [9]
3alpOTIOHYBAaB 3aCTOCOBYBATH CHCTEMY INJATPUMKHA TPUHHATTSA PINICHb IS
MiABUIICHHS €(QEeKTUBHOCTI JIAMapOCKOMYHUX 300paxkeHb;, B [10] BuzHauuB
0COOJIMBOCTI aHANI3y KOJIbOPY HUGPOBUX JIAMAPOCKOMIUYHUX 300paKEHb B PEXKUMI
nucTaHiiiHo1 miarHoctuky; B [11], [12] po3poOUB TEXHOIOTiF0 aBTOMAaTH30BaHOI
JanapoCKOIIYHOT JIarHOCTUKU CTaHy NediHKu; B [13] oOrpyHTYBaB MOKJIMBICTB
3aCTOCYBaHHSI METOy TOOY/IOBHU JIepeBa PillieHb Il PETPOCTIEKTHBHOTO MTOPIBHSIHHS
pe3yabTaTIB XIpypriuHoro i MEIMKaMEHTO3HOIo JiKyBaHHS;, B [14] oOrpyHTyBaB
HEOOX1IHICTh 3aCTOCYBAaHHS CHUCTEMH PO3IMI3HABAHHS JIAMIAPOCKOMIYHUX 300paKeHb;
y [15] Bu3HauuB 1 copMysarOBaB OCOOIMBOCTI CETMEHTAIlli JarmapoCKOMYHUX
BiJ1€0300pakeHb.

Anpo0anisi pe3yJbTaTiB {UCepTALii.

Marepianu aucepraniiHoi poOoTH Oyau mMpeAcTaBiieHI Ta OOroBOpeHi Ha
HaykoBHX KoOH(pepeHmisax: I mikHapomHoMy KoHrpeci «BmpoBamKeHHS CydacHUX
JNOCATHEHb MEIUYHOI HAYKH B MPAKTUKY OXOPOHM 310poB's Ykpainm» (M. Kuis, 2013
Pp.); HAYKOBO-TIPAaKTUYHOI KOH(EpeHIrii 3 MKHApOHOI ydacTio «CydacHl TOCSTHEHHS
MeanyHoi iHpopmatukm» (M.  KwuiB, 2013 p.); ™MbKkHapomHid KoH(epeHIIil
«IadopmariitHi TexXHOJOTii B HEBPOJOTii, MCUXIaTpii, EMUIENTONOrl 1 METUYHIN
craructuii» (M.  KwuiB, 2013 p.); BceykpaiHCbKiii  HayKOBO-METOAWYHIN
BiZICOKOH(EPEHIIIT 3 MDKHAPOJAHOIO YIacTIO «AKTyallbHI MUTaHHS AUCTAHIIHOT OCBITH
Ta TeneMenuiamy (M. 3anopixks, 2014 p.); HaykoBuX KoHEpeHIisX «XV-¢ YnTaHHs
B.B. IlinBucoupkoro» (Omeca, 2016 p.); «XVI-x umranns B.B. IliaBucoubkoro»
(Opmeca, 2017p.); MHIIK «Menuyna Hayka 1 NpakTHKa B YyMOBaX CY4acHHX

Tpandopmaniiinux mnpouecis» (M. JIbBiB, 2019 p.).
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Hyoaikauii. Matepianu nucepTtaiiiiHoi po6otu onyOiikoBaHi B 15 HaykoBUX
npaisix, B TOMy 4ucil 4 cTaTTi y HAYKOBMHUXi BUAAHHSX, 10 BXOASTH JUI MEPEIIKY
HayKOBUX ()axOBUX BUAAHb YKpaiHU 3 TEXHIYHUX HAyK, 1 — B 3aKOpIOHOMY BHUJIaHHI,
1 crarTs y BHJaHI, iK€ 1HIEKCYEThCS HAayKOBOMETPIYHOIO 0a3o0r0 naHux Scopus, 1
CTaTTsl y BUJAHI, SIKE IHIEKCYEThCS HAyKOBOMETpidHOK Oa3oro manmx Web of
Sciences, 8 MarepiaiB 1 T€3 AOMOBIAEH HA HAYKOBUX KOH(PEPEHIISAX.

Ctpykrypa Ta obcsar aucepranii. J(ucepraiiitna po6ora BukiazeHa Ha 244
CTOpPIHKAaX MAalIMHOMHMCHOTO TEKCTY, CKIAJA€ThCS 3 BCTYIY, 5 PO3ILIIB, 3arajlbHHUX
BUCHOBKIB, MEpENiKy BUKOPUCTaHUX kepen Ta 8 noparkiB. OCHOBHa YacTUHA
nucepraiii BukiazeHa Ha 140 cropinkax. Jluceprauiiina podota MicTUTh 26 TaOIHIIb
Ta 45 pucyHnkiB. CiCOK BUKOPUCTAHMX JKepell BKIoYae 257 HaliMeHyBaHHS, 3 HUX

95 kupunuiero Ta 162 naTuHuUIICTO.
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