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VY 30ipHUKY IOJIaHO TEOPETHYHI Ta MPAaKTU4YHI Pe3yJbTaTH JOCIIIKEHb 1 po3pO0OK YUYEHUX
CHUIBHO 3 MOJIOJIUMH HAyKOBLISIMH, aCIlipaHTaMHM, CIIBPOOITHUKAMH OpraHi3aliii Ta miJIpueEMCTB.

Po3paxoBano s BUKIIaJayiB, CTYAEHTIB, HAYKOBHMX CIIBpOOITHHKIB, (DaxiBLIB y Tamys3i
€HEepreTUKH, eJIEeKTPOMEXaHIKH, pOOOTOTEXHIKH, AaBTOMATHUKH, 1H(OPMALIMHUX TEXHOJOTIH,
€HEepreTHYHOT0 MalllnHOOy/1yBaHHs, O10MeAMYHOT 1HKEeHepii.
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A0 IINTAHHA KOMIT'IOTEPHOI'O MOAEJIFOBAHHA KYJIBIIOBOI'O CYTJIOBY
Kysuenos O., crynent, e-mail: oleksandr.kuznetsovl@nure.ua,
Hocosa T. B., k1.H., 1o11., e-mail: tatyana.nosova@nure.ua ,
XapKiBCHbKUI HAIlIOHATBHUN YHIBEPCUTET PallOCIEKTPOHIKI

AKTYaJBbHICTh  JOCTII:KEHHsl. AKTYalbHICTh TEMH KOMII IOTEPHOTO  MOJICITIOBAHHS
KYJIBIIIOBOTO CYIJIo0a € HaJ3BUYaiHO BHCOKOI B CyYacCHIM OPTOINEIWYHINA 1 TpaBMaTOJOTIUHIM
npaktuii. [TommpeHicT 3aXBOPIOBaHb KYJBIIOBOTO CYIiI00a, TAKMX SIK OCTEOAPTPHT, JUCILIA3is Ta
TpaBMaTUYHI YIIKOJDKEHHS, TMOCTIHHO 3pocTae, OCOOJIMBO cepen JiTHhoro HaceneHHs [1]. Lle
CTUMYJTIOE€ TOTpeOy B €(PEeKTUBHUX MiAXOJaX 0 MIarHOCTHIl Ta IUIAHYBAHHIO XipypPridHOTO
JKyBaHHS, BKIIIOYHO 13 3aMiHO0 cyriio0a [2]. BukopucTtanHs KoM’ IOTEpHOTO MOJIEIIOBAaHHS 3HAYHO
MiABHIY€E TOYHICTh NEpeAONepaIiiiHOl MiATOTOBKH, 3HIKYE PU3UKH Ta ONITUMI3Ye peadimiTariitHuii
MepioJ1 MalfienTa.

CyuacHi MeTo¥ Bi3yauisarlii, Taki sik koM totepHa Tomorpadis (KT) i MarnitHo-pe3oHaHCHA
tomorpadis (MPT), naroTb MOXJIMBICTH CTBOPEHHS BHUCOKOTOYHHUX TPHUBHMIPHHX MOJCICH, sKi
BiIOOpaKatOTh AHATOMIYHI OCOOJIMBOCTI KyJbIIOBOro cyrioba. Ile ocoOmmBO Ba)UmMBO st
Mali€HTIB 31 CKJIAJHUMH aHATOMIYHUMH JedopmaliisMu ab0o aHOMAiSIMH, IO BHUMAararTh
1H/IMBITyaTbHOTO MTiXO0/AY 10 TUIaHyBaHHs onepaliii [3]. JlomaTtkoBo, KOMII ' FOTepHE MOJCTIOBAHHS 3
BUKOPUCTaHHAM 3D-TeXHOJOril [103BOJIIE TPOBOAUTH TMeEpeAoIepaliifHi CUMYMSIii, 30KpemMa,
BIPTyaJIbHY PETETHUIII0 XIpYpPriYHOTO BTPYYaHHS, IO 3MEHIIYE HMOBIPHICTH TIOMHJIOK 1 CKOPOUYE
TpuBamicTh omnepanii. TexHomorii MOAENIOBaHHA TaKOX AaKTHBHO BHUKOPUCTOBYIOTHCS IS
BUTOTOBJICHHSI IHIWBINyalbHUX IMIUTAHTATIB Ta IHCTPYMEHTIB, IIO0 3HAYHO TIOKpAIIy€e KIiHIEBI
pe3ynbratu JdikyBaHHs [4]. KpUTUYHO BaXJIMBUM acCHEKTOM € TOYHICTh MOOYAOBAaHUX MOJIENEH,
OCKUTbKM HaWMEHIII BiIXUIJICHHS MOXYTh IPU3BECTH JI0 XiPYPTiYHUX YCKIIAAHEHbB 1 HeTepe10adyeHnx
pe3yNbTaTiB y MoCTONepaiinuii nepiof [5].

Merta npociigkeHb. Y il cTaTTi PO3TISAAIOTHCS MaTEMaTHYHI METOIAW OI[IHKA TOYHOCTI
Mojelel, cTBopeHux Ha ocHoBi KT-maHux, a Takox MeToau Bepudikamii IHUX MOJENeH 13
BUKOPUCTaHHSAM IpOrpaMHOro 3abe3nedeHus Slicer 5.6.1.

OcHoBHi MaTepiajau qociaixzkeHb. [[715 CTBOpEHHS Ta OIIHKA TOYHOCTI MOJAENel KiCTKOBUX
CTPYKTYp, 30KpeMa KYJbIIOBOTO CYrio0y, BHUKOPHUCTOBYIOTHCS TaKi MaTE€MaTU4YHI METOJIu:
koeinieHT cxoxocTi Jatica (Dice Similarity Coefficient, DSC) nns ouinku 36iry 06'eMiB, BiICTaHb
laycnopdpa (Hausdorff Distance, HD) nns BumiproBaHHS MaKCUMalbHUX BIAXUJIEHb MIX
MOBEPXHSAMHU BUXIJTHOI Ta 3MOJIENbOBAHOI CTPYKTYPH, a TAKOX TOTMOJIOTIYHA OIiHKA 32 JOTIOMOTOI0
yucia Eiinepa (Euler Number), mo m03BoJisi€ OIIHUTH CTPYKTYpPHI XapaKTEPUCTUKH MOJEINI.
[TporpamHe 3a0e3meueHHs], 1[0 BUKOPUCTOBYETHCS [UIsl CETMEHTAIIi1 Ta aHami3y nanux, — Slicer 5.6.1
(puc.1).

CtBopenHst Mojeni Bkitouae cermeHtanito KT-gaHux ta omiHky TouyHOCTi. Po3paxoByeThcs
koedimient cxoxocti [atica (DSC), Biacrans ['aycnopda (HD) ta uncno Eiinepa (Euler Number).

Otpumani MeTpuku, Taki sk koediuieHT [aiica, Binctanp 'aycmopda ta uucno Eiinepa,
JIEMOHCTPYIOTh BUCOKY CTYIIHb BIIMOBIAHOCTI MK BUX1IHOIO CTPYKTYPOIO KYJIBIIIOBOTO CYyTio0y Ta
fioro 3moenvoBaHoo Bepcieto. Koedimient [aiica, mo nopisHioe 0.936, Bka3ye Ha Maifke MOBHUN
30ir o0'emiB, a Bifactanb ['aycmopda, piBHa 1.5 MM, mokasye, M0 MaKCUMadbHI BIIXUJICHHS MK
MOJIETISIMU 3HAXOAAThCA B Mexax jaomyctuMoro. Yucio Eiinepa, piBae 0, CBiTYUTHh PO MPaBUIbHY
TOMOJIOTTYHY CTPYKTYPY MOJIEII.
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PucyHnok 1 — Pe3ynbTat MoJel0BaHHA KYJILIIOBOTO Cyrjoda

BucHoBok. MarematnyHi METOJM OIIIHKA TOYHOCTI MOJIENEH, Taki sk koedimieHnT Jlaiica,
BijcTanb ['aycnopda ta uucino Eiinepa, 103BONIAIOTH KUTBKICHO OIIHUTH AKICTh MOOynoBanux 3D-
mozeneit Ha ocHOBI KT-manmx. L{i meromm 3a0e3medyroTh TOYHY BepHUQIKAIiI0 MOJACICH, MO €
KPUTHUYHUM JUIs iX KJIHIYHOTO 3aCTOCYBAHHs Y XIpYpriuHid HaBirauii Ta IUIaHyBaHHI OIlepalii.
Bukopucranas nporpamHoro 3abesmedeHHs, Takoro sk Slicer 5.6.1 Tta mmarina SlicerMorph,
JI03BOJISIE HE JIMIIE CErMEHTYBaTH JaHi, a H MpOBOJUTH JAETalbHUH MOpP(HOMETpUYHHUM 1
TOMOJIOTIYHMNA aHami3. TakuM YHHOM, PO3BUTOK KOMII IOTEPHOTO MOETIOBAHHS KYJIBIIOBOT'O
cyriio0a Mae MOTEHIIad 3HAYHO MOKPAILUTH SKICTh HaJaHHS MEIUYHOI JOMOMOTHM Malli€eHTaM 3
MATOJIOTISIMU CYTJIO0iB, CKOPOTHTH BiZCOTOK MiCISIONEPAIifHUX YCKIaIHEHb 1 MIBUIIUTH TOYHICTh
BUKOHAHHS ONEPATUBHUX BTPYYaHb.
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