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PE®EPAT

HumuomHas pabora, 59 crpanun, 11 pucyHkoB (cxemsl, auarpammsl), 11
MCTOYHHKOB.

TPEXMEPHBIE PEKOHCTPYKIHMUA [TOPUCTBIX CTPYKTYVP,
MARCHING CUBES, YIEJIbHA S IIJIOIIAIb IIOBEPXHOCTHU

Obvexm uccrnedoganuss — WUCCIEAOBAHUE MOPUCTHIX CTPYKTYp, pa3paboTka u
oreHKa A((HEKTUBHOCTH METOJIOB, MTO3BOJISIONINX BBIUUCIUTH UX MOP(HOIOTHIECKUE
XapaKTEPUCTUKH.

Llenu pabomwi: 1. TloArOTOBUTH JMCKPETU3UPOBAHHBIE OOBEKTHI (B BHIE
crekoB tiff u300pakeHuil), MMEIOIME aHAJUTHYECKUE PELIeHUs Ui pacdéra
IJIOIIA/IA TIOBEPXHOCTH (Harp., chepa), BApbUpYs HaCTOTY JUCKPETU3ALIMH.

2. CpaBHUTh pa3HUIly 3HAYCHUH M YPOBEHb OIIMMOKM IIPH pacuére
3HAQYCHUN yAEJIbHOM IUIOIAAM TOBEPXHOCTH B TMOATOTOBIEHHBIX OOBEKTaX,
npuMeHsisi  Meton Marching cubes u  mpsMol MeTon pacuéra  IUIOMIATU
JTMCKPETU3UPOBAHHON TOBEPXHOCTH, C PACCUUTAHHBIM TOYHBIM aHAJTUTUYECKUM
pEIICHUEM.

3. PaccuutaTe 3HaYCHUS YACIBHOW IUIOMIAAM ITOBEPXHOCTH B JAHHBIX
JTUCKPETU3UPOBAHHBIX PEKOHCTPYKIUSAX TMOPHUCTBHIX CTPYKTYpP MPSMBIM METOJIOM H
MetonoM Marching cubes. JlaTh O1IeHKY MOJYyYEHHBIM PE3yJibTaTaM.

B mporiecce BBITIONHEHUS] JTUIUIOMHOM palOThl OBUIM  PACCMOTPEHBI H
peanu30BaHbl AJITOPUTMBI, C TIOMOIIBIO KOTOPBIX PACCUUTHIBAIOTCS OCHOBHBIC
MOP(OJIOTUYECKHE XaPAKTEPUCTUKU (TaKue, KakK yAeNbHas TJIOMIa b TOBEPXHOCTH)
TPEXMEPHBIX TMOPUCTBIX CTPYKTYp IO OWHApPHBIM HM300paKEHUSM  CpPE30B
HCCJIETyeMOTO BEIIeCTBA.

Takke aaropuTMbl OBLTM  MPOTECTUPOBAHBI, UYTO CBHUJECTEIBCTBYET O
MPAaBUWIBHOCTH UX paOOThI U JOKA3bIBAET, YTO BCE MOJYUYCHHBIC PE3yJIbTaThl BEPHHI.
BrIsiBIIGH METO1, C TIOMOIIBIO KOTOPOTO MOYKHO HanOoJiee TOUHO MPOU3BECTH pacyeT
UCCIIETyEMbIX O0OBEKTOB.

B Oynymem mianupyercst pa3paboTaTh HOBBIE QJTOPUTMBI JIJISI UCCIICTOBAHMS
MOPUCTBIX CPEJl, TAKUE KAK BHIYMCIIEHUE BHYTPEHHETO AMAMETPa MOpP, MAKCUMATbHON
MOPUCTOCTH BEIIECTBA, IPU KOTOPOM OHO OYAET OCTaBaThCs MPOYHBIM, U TIPUTOTHBIM
JIJIS1 UCTIOJIB30BaHUS B PA3JIMYHBIX 00JIaCTSIX HAYKH.



POD®EPAT

HpimmomHas npana, 59 craponak, 11 mamroHkay (cxemsl, Abiarpamsi), 11
KPBIHILI.

TPOXMEPHbIA POKAHCTPYKIBII I[TOPBICTBIX CTPYKTYVP,
MARCHING CUBES, YA3EJIbHAA TJVIOIIYA ITABEPXHI

Ab'exm dacneoasanns - naclielaBaHHE TOPBICTBIX CTPYKTYp, pacmparoyka i
arpHKa A(EKTHIYHACII MeTanay, sKis Ja3BajsfioNb BBUIIYBIG 1X Mapdanaridyapis
XapaKTapbICTHIKI.

Mbsmur npaywi: 1. TlappeixTaBalb ABICKPIThI3aBaHbld a0'eKThl (y BBITJISAI3E
ctakay tiff mamoHkay), sKis Marolb aHATITHIYHBIS PAIIHHS JJIA PA3JIIKy TJIONIYBI
naBepxHi (Hamp., Cepa), Bap'ipyroubl 4acTaTy JIbICKPITHI3AIBII.

2. [MapayHaib po3HIIly 3HAUIHHSY 1 Y3POBEHb MAMBUIKI MPHI Pa3iKy 3HAUIHHSY
Va3enbHal TUIONIYBI MaBEpXHI Y TagpbIXTaBaHBIX a0'eKTax, Y>KbIBAIOUbI MeETaj]
Marching cubes i1 mpambl MeTaj pasiliKy MUIOIIYbl JBICKPIThI3aBaHail MABEPXHI, 3
pasiiyaHbIM JAaKJIAIHBIM aHATITHIYHBIM PAlIIHHEM.

3. Pasmiublib 3HAYdHHI VA3€NbHAW IUIOIIYBI TABEPXHI Y  JaJ3€HBIX
JBICKPATHI3aBAHBIX PIKAHCTPYKIBISAX TMOPBICTBIX CTPYKTYpP MpaMbIM MeTajam 1
MeTtanaMm Marching cubes. Jlaip alpHKy aTpbIMaHbIX BbIHIKAY.

VY mpanpce BbIKaHAHHS ABIIJIOMHAN Tpainbl ObUTl pas3rieA3€Hbl 1 paaji3aBaHbI
aNrapeITMbl, 3 JamamMoraid sKix pasiiyBarollla acHOYHbIS MapdanariuHblis
XapaKTapbICThIKI (TaKis, sIK yJA3eJbHas IUIOIIYa MaBepXHI1) TPOXMEPHBIX MOPBICTHIX
CTPYKTYp Ma O1HapHBIM MaJIFOHKaM 3p33ay J0clieTHara p34bIBbl.

Takcama anarapbITMbl OB IIpaTACTaBaHbBI, IITO CBEAYBIIL a0 MpaBUIbHACII 1X
paboThl 1 Jaka3Bae, IITO yCe aTpbIMaHbls BBIHIKI JaKiIaJHblA. BbisyineHsl metan, 3
JaraMoraid sSKora MOJKHAa HaWOOJIBII JakjagHa BbIPaOIlh Pa3fliK JOCIECIHBIX
ab'ekray.

VY OynyublHi TUTaHyeIllla pacrpaliaBaib HOBBISA aJITapbITMbl I JAcieIaBaHHs
MOPBICTHIX ~ al'ekTay, Takisd SK BBUIIYDHHE YHyTpaHara JbIsIMETpa mopay,
MaKciMalbHall ciTaBaTacill PAYbIBHI, MPHI SKIM STHO Oyj3e 3acTaBailiia TPHIBAJIBIM, 1
MPBIIATHBIM JIJIs1 BEIKAPBICTAHHS ¥ PO3HBIX TalliHaX HaBYKI.



ABSTRACT

The degree work, 59 pages, 11 illustrations (schemes, diagrams), 11 sources.

THREE-DIMENSIONAL RECONSTRUCTIONS OF POROUS MEDIA,
MARCHING CUBES, SPECIFIC SURFACE AREA

The object of study — studying of porous structures, the development and
evaluation of the effectiveness of methods, which make it possible to calculate their
morphological characteristics.

The purposes: 1. Prepare the discretized objects (in the form of tiff images),
having analytical solutions for calculating the specific surface area (eg, sphere), by
varying the sampling frequency.

2. Compare the difference in values and the error level when calculating the
values of the specific surface area in the prepared objects, applying the Marching
cubes method and the direct method for calculating the area of the discretized
surface, with the calculated exact analytical solution.

3. Calculate the values of the specific surface area in the data of the discretized
reconstructions of porous media by the direct method and the Marching cubes
method. Evaluate the results.

In the process of the degree work, algorithms were considered and implemented.
With the help of this algorithms the basic morphological characteristics (such as the
specific surface area) of three-dimensional porous medias are calculated from the
binary images of the sections of the investigated substance.

Also, the algorithms were tested, which indicate the correctness of their work
and prove that all the results obtained are correct. A method has been identified that
can be used to calculate the objects most accurately.

In the future, it is planned to develop new algorithms for studying porous media,
such as calculating the internal pore diameter, the maximum porosity of the
substance, at which it will remain strong, and suitable for use in various fields of
science.



