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XapvKoscKuil HAYUOHAILHBIE MEOUUUHCKUIL YHUGEDCUMEm
XapvoKo6cKuii HAYUOHAbHBLIL YHUGEPCUMEN PAOUOITIEKMPOHUKY

HOCTPOEHIEIE MEPCOHAJIN3UPOBAHHOM
AHATOMHWYECKOU MOJAEJIN ITUA®PPAT'MbI UEJIOBEKA
B xone nccrnenoBanus pa3paboTaHo MporpaMMHOe 00eciedeHHe, MTO3BOISIOIISe CTPOUTD Mep-

COHAITM3MPOBAHHYIO MOJIENTb THadparMbl YeTI0BeKa MO JaHHBIM KOMITEIOTEPHON TOMOTpaghHu.
Mo moxy4eHHO# MOJETH MOXHO BBISBIISTH TApaMeTPHI Tuadparmel, KOTOPEIE OYAyT HCIONb-

30BaThCA B ﬂaaneﬁme HUCCICOAOBAHUAX.

Knrueevle cnoea: xomnviomepuas momozpagus, nepcoHAIUZUpPOBAHHAs Mooenb ouag-

pazecmul, ONOpHbIE MOUKU.

[ocTpoenue nepcoHaIN3MPOBaHHON KOMITBIO-
TEPHOW MOJIEN BHYTPEHHUX OPTraHOB YeJIOBEKa
ABJISIETCS. BXKHOM 3alladei, KOTOPYIO IBITal0T-
Csl PEIIUTh UCCIIeIOBATEIN.

e nanHOM pabOTHI — MOCTPOSHNE KOMIIBIO-
TepHOW Mozeny auadparMel 4eJoBeKa, KOTopas
M03BOJIHIIA OBI OMTMCATh CTPOCHUE AUAPPArMBbI C
Y4eTOM MHAMBUIyaJIbHBIX 0COOEHHOCTEH Yerno-
BEKa.

I/ICXOI[HI)IMI/I JaHHBIMMU IIPU ITOCTPOCHUHU TIEP-
COHAIM3UPOBAHHOM MOJIEIN A parMbl SBIISTIOT-
Csl JaHHBIC TOMOTPa(pUUECKOT0 HUCCICAOBAHUS
KOHKPETHOI'O ITalluCHTA. Takumu JaHHBIMU SABJIS-
I0TCS PaCTPOBBIE H300PAKEHNS TOPU30HTAIIBHBIX
Cpe30B KOMITbIoTEpHOI ToMorpaduu (puc. 1), ko-
TOpBIE COZlePKaT MH(POPMALIHIO, OTTUCHIBAIOLIYIO
JTAaHHBIA 00BEM, a CIIeZIOBAaTENbHO, H Jradpar-

Puc. 1. CKT-cpe3 Ha ypoBHe Th12

My. Takke HeoOXommma Jpyrasi onvcaTelbHas
nH(popMaIus 1 mpeoOpa3oBaHUs JAHHBIX U3
BHPTYaJIbHOTO MHPA B MUP PEAITbHBIN, IS TTPH-
JIAHWS PacTPOBON MH(POPMAINY 3HAYSHHUS Pealb-
HBIX pr3ndeckux BenmarH. Takyro napopmanmio
Hanbojee MOJHO MPEACTaBIsIEeT CTAHAAPT
DICOM, a taxxe ero cocraBHas yactb DICOM-
¢aiin [1, 2].

Kongurypanuro nuadparmsl, HICXOs U3 aHa-
TOMHYECKOTO CTPOCHUS, MOXKHO OMHUCATh C TO-
MOIIBIO TOBEpXHOCTHU. ClleAyeT MPUHATH BO BHU-
MaHH€, 4YTO IMOBEPXHOCTH, OMMUChIBAIOIIIAsd [[I/Ia(b-
parmy, 10JKHa UMETh ONPEACIICHHBIC IMTpaBUJIa
ITOCTPOEHHSI, KOTOPHIE B MOCIEAYIONEM TTO3BO-
nin Obl YHU(DHAIIMPOBATE MOTydaeMble TaHHBIC
Y 3HAYUT 00ECIIeYNTh OCHOBY KOPPEKTHOCTH MX
penpeseHTanui. HemanoBaKHEIM MmapamMeTpoM
MOJIEJH SBIISIETCS TAKKE KOJIMIECTBO OTHCHIBA-
omux e€ napameTpoB. C OJHOU CTOPOHBI, YBe-
JMYeHNE TapaMeTPOB IPUBOIUT K O0Jiee TOUHO-
MY OIHCAHHIO, a CIIeA0BATENHHO, TaKast KOMIIBIO-
TepHas MOJeNb AuadparMbl epenaeT HHIUBH-
IOyanbHbIe OCOOCHHOCTH B MIOJHOM Mepe; ¢ Apy-
roif — OOJNbIIOE KOJUYECTBO MapaMeTPOB MOJe-
JIX BCACT K YBCJIMYCHUIO BJIMAHUA OIIII/I6OK nus3-
MEpEeHHS 1 YPEe3MEPHO CII0KHOCTH OTHCAHUS.

Hcxons m3 ckazaHHOTO, /ISl ONMCAHUS JH-
adparMel 4esroBeKa NCITOIH30BAIH 38 OIIOPHBIX
Touek (puc. 2). TaKUMH OTIOPHBIMH TOYKAMH
BBIOPAHBI 7 CarUTTANBHBIX CPE30B IO 5 TOUEK B
cpese, 2 TOYKH, COOTBETCTBYIOIINE HIKHUM TOU-
KaM [IPUCOEIMHEHHS KYTOIOB AnadparMbl(ppoH-
TaJIHBIA cpe3), a Takke 0a30Basi TOUKa — TEJIO
S1 mo3BoHKa.

© B.I' /lyoeuxo, O.I" Aepynun, M.IO. Teimxosuy, B.B. Kypunuou, 2014

EKCITEPUMEHTAJIBHA I KJITHIYHA MEJIULTMHA. 2014. Ne 2 (63)



X
y
z

dx

0 dy 0 |x|y

0

OPUTITHAJIBbHI

TOCHIKEHHS 69

Puc. 2. Cxema pacronoxeHus OMOPHBIX TOUEK

[Tonoxenue xkax a0l ONOPHOU TOUKHU B pe-
aNbHBIX (U3UYECKUX BEIMYMHAX PACCUUTHIBA-
I0TCS CIeAyIommM oopazoM [1]:

rae dx, dy — paccTOsHUE MEXJy MUKCEIIMHU
DICOM-u306paxeHus;
dz — paccrostaue Mexay DICOM-cpesamu;
x, ¥y — xoopaunatsl nukcenss DICOM-uzo6paxe-
HUST;
Z — HOMEp cpe3a;

0 07 *[YE — KOOpIAHHATEI OIIOPHOM TOUKH.

0 dz

OMITBIOTEPHAs MOJENb AuadparMbl Ipen-
cragnsercs B BHIE Habopa U3 56 TpeyrojbHU-
KoB(pHcC. 3), KOTOpBIE 3a1aK0TCSA 37 ONOPHBIMHU
TOYKaMH.
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Puc. 3. Cxemarnueckoe npeacTaBieHUue MOACIH

TpeyronbHUKN XpaHATCS B UHACKCHOM IIPEA-
CTaBJICHUH, UCXOJISl U3 MACCHBA JJAHHBIX C OIIOP-
HBEIMU Toukamu (puc. 4).

Ji1st BU3yanu3anuy aHaTOMHYE CKOM MOsIeNn
nmuadparmsl (puc. 5) UCTIONB30BaN MPOTPaMM-
Hyto oubmmoteky OpenGL, mo3BosstOINIyI0 BH-
3yallu3upOBaTh TPEXMEPHYIO IpaduKy B pealib-
HOM peXHMe BpeMeHH [2—4].
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Puc. 4. lnnekcHOe onucaHue reOMETpUN MOACITH

Puc. 5. Buzyanusaiusi peKOHCTpYHPOBaHHOM
MoJenH quadparmol

Ha puc. 6 nmpuBeneHno n3o0paxxeHne WHTEP-
(hetica pa3paboTaHHOTO ITPOTPaMMHOTO 0OecTIe-
YEeHUsl.

Puc. 6 HuTepdetic mporpaMMHOTo obecriedeHus
0 TIOCTPOEHHUIO MEPCOHATU3UPOBAHHON
KOMITBEOTEPHOM MOIeTH quadparMbl

TakuMm 00pa3zoM, B X0JIe HCCIICIOBAHUS Pa3-
paboTaHo MpOrpaMMHOE 00ECTICUCHHUE, TTO3BOJISI-
IOlIeEe CTPOUTD MEPCOHATTM3UPOBAHHYIO MOJETH
nuadparMbl 4eJoBeKa 10 JaHHBIM KOMITBIOTEp-
HOU ToMorpaduu. [1o nomyueHHON MOIEIT MOXK-
HO BBISIBJISITH TIapaMeTpbl JuadparMel, KOTOpEIE
OyAyT HCIIOTIB30BATHCS B JaIbHEHIIIMX HCCIIEHO0-
BaHHsX.
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BriBoaBI

1. laHHBIE KOMIIBIOTEPHOH TOMOTpaduH,
npencraBieHHsie B popmare DICOM, omucer-
BAIOT AaHATOMHYECKHE OCOOCHHOCTH JuadparmMbl
YeJIOBEKa U, CJICIOBATEIIbHO, MOTYT OBITh HC-
MIOJIb30BaHBI MIPU MOCTPOSHUH MEPCOHATUZUPO-
BaHHOH MOJIeNn Tuadparmsi.

2. PexoHCTpyHpoBaHHAs IOBEPXHOCTH AHAd-
parMbl YeJoBeKa MOXKeT OBITh IOCTpoeHa 1o 38
OTIOPHBIM TOYKaM (C y4eToMm 0a30BoOii).

IlepcrieKTHBHBIM AJISl JaJbHEHINNX HC-
cJ1el0BaHMii B TaHHOW 00J1acTH ABISETCS yBe-

Jluteparypa

JTUYCHHUE KOIIMYECTBa OTIOPHBIX TOYEK U CpaB-
HEHWE MOJIeTIeH IS BBISIBIICHUSI MUHUMAIbHO-
r0 HEOOXOAMMOTO KOJTMYECTBa OTIOPHBIX TOUEK,
KOTOPBIE IO3BOJIAIOT OMHCATh WHANBHIyallbHBIC
0COOCHHOCTH YeNloBeKa. Takxke cienyeT onpe-
JIENUTh MaKCUMaIbHO HEOOXOAMMOE KOJHYe-
CTBO OIIOPHBIX TOUEK, BEJlb UX YBEIHUUCHHE MTPHU-
BOJUT K TPOMO3JIKOCTH KOMITBIOTEPHOH MoJie-
JIM, CTIOKHOCTH KOPPEKTHOTO €€ BBOAA M HHTEP-
nperanuu. Kpome Toro, cieayeT IpoaoKUTh
BBISIBIICHHE WHINBUYATBHBIX TPA3HAKOB AHad-
parMel.
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MOBYJAOBA IEPCOHAJII30BAHOI AHATOMIYHOI MOJEJII JIA®PAI MU JIOJUHU

B xoxi nocmimxeHHs po3po06iIeHo IporpaMHe 3a0e3MeUeHHs, SIKE 103BOJIsE OyIyBaTu IEPCOHAIII30BaHY
MOJIeNTb AiayparMu IFOAWHY 32 JaHUMH KOMIT I0TepHOi ToMorpadii. 3a OTpIMaHOI0 MOJIEIITIO MOYKHA BUSIB-
JISITY TapaMeTpu TiadparMu, siki OylyTh BAKOPUCTOBYBATHCS B TOAAIBIINX JIOCIHKEHHIX

Kniwouosi cnosa: komn tomepna momozepais, nepconanizosana mooenv diagpazmu, ONOpHi MOYKU.

V.G. Dudenko, O.G. Avrunin, M.Yu. Tymkovich, V.V. Kurinnoy

CONSTRUCTION OF PERSONALIZED ANATOMIC MODEL OF DIAPHRAGM OF MAN
During research is developed software, allowing to build the personalized of diaphragm of man from
data of computer tomography. On the got model it is possible to expose parameters diaphragms which

will be used in further researches.

Key words: computer tomography, personalized model of diaphragm, points of support.
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