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B dannoti pabome pacemampusaemca arzopumm padbuenus noseprrocmu Ha avetixu Dual contouring. B cmamove

ONUCHLBAEMCA PE3YADIMAT PEKOHCTMPYKUUU 8D-modesu noACHUYNHO20 0MOIEAE NO3BOHOYHUKAE HEA0BEKA MEMOJOM

Dual contouring na ocnose anaausa yupposox KT-usobpascenudi, a maxoce neobxodumocms 6 ezo padpabomre.

BBEAEHUE

B Hacrositiiee BpeMsi maTOJIOTHU TO3BOHOYHE-
Ka BCTPEYAIOTCsl MPAKTHIECKH Y KAXKJIOrO YesioBe-
Ka. ExKeTHeBHO TO3BOHOYHUK MMOABEPKEH OOIBITAM
Harpy3KaM.

Bosnbmmas gacTh HArpY30K MPUXOAUTCS HA, TO-
SICHUIHBIN OT/Ie/1. BO3HUKAOIIIE TATOIOrHN MOYKHO
JMArHOCTUPOBATH C TIOMOIIBIO0 PEHTTEHOIOTTIECKO-
IO HWCCIe0BAHUsI, MATHUTHO-PE30HAHCHON W KOM-
npioTepHoit Tomorpadun. MenukaMeHTO3HOE Jiede-
HUe He Bcerga sBjsercs 3(PdeKTuBHbBIM U Tpedy-
€TCsl XUPYPrUIeCKOe BMEeNmaTeIbCTBO. st onpee-
JIEHUsT METOa JIEYEeHUsS U BHIOOpA HEOOXOIMMOro
WHCTPYMEHTAPUsI [IJIsl TPOBEICHUST OMEPAIUN Bpad
DPYKOBOJICTBYETCS CBOMMH 3HAHUSIMH U HAKOILIEH-
#biM onbiroM. OHAKO MHOI/A BO3HUKAIOT CIOP-
HBIE CUTYAIlWW, KOTJA HEIb3sl CPa3y OTHO3HAYTHO
OIIpEeIeINTh MEeTO I, iederus. /Iy Beroopa Hanboee
3P PEKTUBHOTO XUPYPTHIECKOTO JIEICHUS W MUHU-
MU3AIUH CJIYIA€B MOCTONEPATHOHHBIX OCIOKHEHUH
HEOOXOMMO UCCJIEI0BATH CBOMCTBA YKA3AHHOIO OT-
JieJia TIO3BOHOYHUKA.

IlepBbiM 3TamoM wucciemoOBaHuWsS HEOOXOIUMO
BBIMOJIHUTh BOCCTAHOBJIEHWE TPEXMEPHON TIeoMeT-
PUY€eCKONl MOE/N BBIIEJEHHOIO CErMEHTA TO3BO-
HOYHUKA, MPUTOJHON JJId JTAJbHEHIINX PACYETOB.

s Boccranosienns 3D-monenn moscHUYIHO-
ro OT/IeJIa TO3BOHOYHUKA YeJIOBEKA ObLIN UCIIOJb-
3oBanbl @ posbie KT-n300paskennst MO3BOHOTHHI-
ka. 300parkenusi, MoJIydaeMbie TIPU TTOMOIIN KOM-
MHIOTEPHOM TOMOTpadUY MOICHUIHOTO OTJIEJIa MMO-
3BOHOYHHKA YETIOBEKA, SABJISIOTCS TOCTOWHBIMU CPe-
3aMU C 3aJ@HHBIM IATOM W IIO3BOJISIOT C JIOCTa-
TOYHON TOYHOCTHIO HOCTPOUTH TPEXMEPHY IO MOJIEb
CerMeHTa TO03BOHOYHNMKA [1].

PEKOHCTPYKIINA 3D-MOIEJIN ITOACHUYHOT'O
OTAEJIA ITIO3BBOHOYHNKA YEJIOBEKA METOJJOM

DuaL CONTOURING

st TpeXMEepHO PEKOHCTPYKIMK IOICHIIHO-
r'0 OT/IEJIa TIO3BOHOYHUKA I€JIOBEKA OBbLT BLIOPAH aJl-
TOPUTM pa30MeHns MOBEPXHOCTH Ha sdueitkm Dual
Contouring [2].

Dual Contouring nomermaer B Kaxayio sdeii-
Ky TIO OIHOIl BEpIIHWHE, a 3aTEeM <COEIUHSET TOU-
K>, 9T00BI c(POPMUPOBATH TOJIHYIO CeTKy. AJro-
PUTM HAXOIWUT KaxKJg0€ pedpo CO CMEHOH 3HAKa M
COEJIMHSET BEPIIMHBI A9€eK, COCEIHUX C ITUM peod-
pom.

Yrobpr  mcmosb3oBaTh - agroputM  Dual
Contouring, HY»KHO 3HATH HE TOJBKO 3HAYEHUE
f(x), vo u rpamuent f’(x). To ecrb mis KaxKI0ro
pebpa HEeOOXOIUMO BBIYUCIUTH TOYKY IEPECedeHMs
HATPaBJIEHUs] HOPMAJIN B 3TOi TouKe [3].

I'pagment dpyuxkuum f — 3To mepa Toro, Ha-
CKOJIbKO ObICTPO 3Hadenue f uamensiercs B JaHHON
TOYKE [PU JBUKEHUHU B JIIOOOM 33aJAHHOM HAIDAB-
nernn. OOBIYHO OHA 337A€TCSI B BHUIE TAPbl Y-
CeJI JIJTst KaXK/I0M TOYKH, YKA3BIBAIOIINX, HACKOJIBKO
GbyHKIMS W3MEHSETCS MPHU MEPEMEINEHUN 0 OCH X
WU OCH Y.

Takzke HE0OX0MMMO OHeHUTH f(X) B KaskmoMm
y3/e d4YeliKi CeTKW U MOHATH, e IPAHUILA Tepe-
cekaer Kaxkjoe pebpo, T.e. MecTa, KOTOpble OymyT
IOTOM BBIOPAHBI B KadecTBe BepIinuH. 1pebyercs
yudecrb undopmanuio o rpaguenrte f7(x) mis srux
ToueK. BepriuHbl IBOWHOTO KOHTYpa OyIyT pa3me-
[IEHBI B TOYKE BHYTPU AUeiiKU, KOTOpas Hauboee
COOTBETCTBYET 3TUM Tpajuentam (cMm. puc. 1).

Puc. 1 — Annpokcumarusa HOpMaJiei Jjisd HaXOXK IeHUs
BEPIIUH KOHTYPa

Bribupas ykazaHHYIO TOUKY, AITOPUTM TapaH-
TUPYET, UTO BBIXOIHBIE TPAHU 3TOH SUeHKU MaKCH-
MaJIbHO COOTBETCTBYIOT HOpMaJIsM (CM. puc. 2).
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Puc. 2 — CornacoBanue HopmaJieil BOKPYT d9eiiku Jist
TIOCTPOEHUs CEeTKU TIOBEPXHOCTH M BBIOOPA BEPIIMH

Ha nmpakTuke He Bce HOpMaJIX BOKPYT sS4eiiku
cormacyiorcst. Ham Hy»KHO BBIOpAThH TOUKY HAMIYY-
n1ero COOTBETCTBUA.

OpHa U3 OCHOBHBIX MPOOJIEM, 3aK/II0YAETCH B
TOM, KaK BBIOPATH MECTOIOJIOXKEHNE TOYKH, KOTIa
HOPpMaJId HE YKa3bIBalOT Ha IIOCTOAHHOE MECTOIIO0JI0-
xkenue. B caygae ¢ 3D curyanusa yxyamaercs, Tak
Kak HOpMaJieii cCraHOBUTCH etnie Goubire (cM. puc. 3).

Puc. 3 — Koudmmkr BhI60pa TOYKH BEPIIUHBI, BBALY
HeCOIJIaCOBAHUA HOPMAaJIei

Cuiocob pemuTs 3Ty npobeMy COCTOUT B TOM,
9TOOBI BHIOPATH TOYKY, KOTOPAsi SIBJIIETCS OINTH-
MaJIbHON JJIA BCeX HOpMAaJei.

Jlns Kaxkaoit HOpMaju Ha3HadaeTcs mrpad
MeCTaM, JAJTEKUM OT HIEATBLHOTO. 3aTeM MbI CyM-
MupyeM Bce mTpadHbie QYHKIINHA, 9TO JaeT mTpad
B dopwme saurnca. [locsie sToro Beibupaem TOUKY €
HamMeHbIuM mrpadom. Pabora mrpadubix hyHK-
1uii mpejcTaBieHa Ha pucyHke (cM. puc. 4).

Puc. 4 — Pabora mrpadubix GyHKIU n BIOOP TOUKI
C HaUMEHbIIUM HITpadom

Maremarudecku  OTAe/IbHBIE  IITpPAdHBIE
GYHKIUN TPEeICTABAAIOT CODOM KBAIPAT PacCCTO-
AHUA OT WUJEAJbHON JIMHUU JJid ITOH HOPMAJIH.
CyMmma Bcex 9TuX KBaJIPATOB IIPEJCTABJIAET CODOI
KBIPATUIHYIO (DYHKITUIO, TOITOMY (DYHKITHS MMOJI-
Horo mrpadga uHaswBaercas QEF (xkBazparuunas
dyukuus omubox).

3AKJIIOYEHUE

B pamkax BbITOJIHEHWS JTaHHONH PAOOTHI OBLI
pazpaboTaH NPOrPAMMHBINR KOMILIEKC JIJIsi TOCTPO-
enus 3D Mozenu MOSICHUYHOIO OT/IEJ1a [TO3BOHOY-
Huka 4esgoBeka Merogom Dual Contouring ma oc-
HoBe aHanm3a nndposbix KT-n3o0bpaskennii. Dual
Contouring siByisiercss onHUM 13 HanboJee pacrpo-
CTPAHEHHBIX METOIOB U3BJIEUEHI T U30IIOBEPXHOCTH,
[O3BOJIATONIUM TeHEPUPOBATH KAYECTBEHHDIE TTOJIH-
POHAJIBHBIE CETKH € BOCCTAHOBJIEHHEM OCTPBIX YIJIOB
n pebep.

Ha pucynke 5 mpejcraBiien pe3yabTaT BU3ya-
JM3aInuu reoMeTpudeckoit 3D Mozenn mosicHUIHOTO
OT/IeJIa TIO3BOHOYHNKA YeJIOBEeKa.

Puc. 5 — Pabora mrpadubix GyHKImMI 1 BEIOOD TOYKH
C HAUMEHBIIUM IITpad oM

Paspaborannas 3D mMomenb mO3BONMT TOJTY-
YUTH HOBbIE 3HAHWS CBOMCTB MOSCHUYIHOTO OTIE-
Jla TIO3BOHOYHHKA, MOJIENIMPOBATH HOBBIE HWHCTPY-
MEHTAPUU I8 XUPYPTHIECKOrO JIEYEHHUs] U IPO-
PHO3UPOBATH Pe3y/brarbl ux upumeHenus [4]. Pe-
KOHCTpyHWpOBaHHas 3D MOmesh MOSACHUYIHOTO OTIe-
J1a IO3BOHOYHHKA, 9€JIOBEKA MOKET MCIOIB30BATHCS
JIst OOY9YEHHs CTYIEHTOB MEIUINHCKAX CHEIHATh-
HOCTeH.
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