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VJIK 004.01/08

30ipuuk Te3 nonoigeit XIII MixkHapogHoi HayKOBO-MPAaKTUYHOI KOH(pEPEHIIIT
«IHdopmarriiiai TexHosorii 1 aBromatuzaris — 2020», (Oneca, 22 - 23 xxoBtHs 2020
p.) / Oneceka Hail. akana. xapd. TexHosorii. — Oxgeca: OHAXT, 2020. — 308 c.

30ipHUK MaTepialiB  KOH(EpEeHIli MICTUTh Te3W JIONMOBIIEH HAyKOBUX
JAOCTDKEHb 32 aKTyaJbHUMH TMpoOJieMaMH Yy Taly3sX, BIJHECEHHX [0
3aralbHONPUUHATOTO TepMiHa «IHmaycTpis 4.0».

Po3rnsHyTi mnOHTaHHA MaTeMaTHYHOTO 1 KOMII'IOTEPHOTO MOJICIIOBAHHS;
yhOpaBiiHHSA, OOpOOKM Ta 3axuCTy I1H(OpMAIi; MNPOEKTYBaHHS i1HGOpPMAIIHHUX
CUCTEeM 1 TMPOTrpaMHHUX KOMIUIEKCIB, IITYYHOTO IHTENEKTy; aBTOMaTH3allii
pPOOOTOTEXHIYHUX CHUCTEM; KOMM'IOTEPHUX TENEKOMYHIKAI[IMHUX MeEpex Ta
TEXHOJIOT1; aBTOMATH3alli Ta YHPABIIHHA TEXHOJOTIYHMMH IIPOLIECaMHU; HOBUX
1H(pOpMAIIHHUX TEXHOJIOTIH B OCBITI.

Pe3synbratu nociipkeHb MNPEACTABIAIOTH COOOIO CBOEPITHUI 3pi3 Cy4acHOIro
CTaHy CIIpaB y NEpPEepaxOBaHUX Tally3sX 3HaHb, KU MOKE JTONOMOITHU SIK (PaxiBLSIM,
TaKk 1 CTyJEHTaM BHWIIIB CKJIACTU 3arajiHy KapTHHY PO3BHUTKY 1H(OpMaIiiHuX
TEXHOJIOT'1H Ta MOB’sI3aHUX 3 HUMU NTUTaHb.

B 30ipHuKy npencTaBiieH1 pe3yJabTaTH JOCHIKEHb B 3a3HAYCHUX Tally3sX 3HaHb
B IT nepenoBux yniBepcurerax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnuui, [Jnimnpa,
MukonaeBa (OBHUH CIIHMCOK YYaCHUKIB-OpraHi3aiii quBucs Ha ctp.11). HasBHICTh y
MOJIAHUX MaTepiaiiax 1H(POpMallli aHIIIHCHKOI0 MOBOKO JI03BOJISIE BUKOPUCTOBYBATH
30IpHUK Te3 sK 3aci0 KOMYHIKAI[li MI’)K BUEHUMH PI3HUX KPaiH.

30ipHUK pO3paxOBaHO Ha HAyYKOBUX INPAILIBHUKIB, BHUKJIAJayiB, acHipaHTIB,
CTYJICHTIB BUIIIMX HaBYAJIbHUX 3aKJa/iB, SIKI HAMAralThCs J13HATUCSA PO CyYaCHHM
ctaH Hayku B IT-ramy3i Ta TeHACHIT pO3BUTKY Taiy3ed aBTOMaTHU3allli
TEXHOJIOTIYHUX TporeciB Ta poboroTexHiku. Il i1Hdopmaris wmoxe OyTH
BUKOPHWCTaHA JJIsI BUPIMICHHS IIUPOKOTO KoJia IPOOJIEM B 3a3HAYEHUX PO3JLiIax, 0
BUHHMKAIOTh SK B HABUYAJIBHOMY IMpPOIECi, TaK 1 B JOCHIJHUIBKOMY 1 HAyKOBOMY
IJIaHaXx.

PexomennoBano no myOmikamii Buenoio Panoro I[HCTHTYTY KOMIT'IOTEpHUX
cucteM 1 texHonorid «Iumyctpis 4.0» im. I1.H. IlnatonoBa Onechkoi HaIlioHAIBHOT
akaneMii xapuyoBux TexHosorii Big 02.10.2020 p., nporokon Ne 2.

Mamepianu, 3aneceni 00 30ipHuKa, OpyKyIomvCs 3a A8MOPCbKUMU OPUSTHAIAMU.

3a docmosipnicmu iHghopmayii 8ionogioae asmop nyoaikayii.

© Opecbka HaIllOHAJIbHA aKaIeMisi XapyoBUX TeXHoJOT1i, 2020



ranges from O for one phase to 1 for the other phase. The interface is blurred, and its central surface
corresponds to the values of the level function equal to 0.5.

In Problem 2, the Euler - Euler model was used, in which the phase boundary does not have a clear
outline and the volume fraction of the dispersed phase is calculated using a separate transport equation.

In both solved tasks, a circulation flow induced by a multiphase flow is observed.

Conclusion

The paper considers the capabilities of the COMSOL Multiphysics package for two-phase flows
modeling. To simulate the flow with commensurate phase sizes and explicit tracking of the phase boundary
the Level Set physical interface was used. And to simulate dispersed systems the Euler-Euler interface was
used.

Each of the existing Comsol interfaces is suitable for modeling its own class of problems. Boundary
tracking techniques are generally better suited for microfluidics applications where few droplets or bubbles
are required to track. In cases where the phase boundaries cannot be determined due to their complexity, in
particular when a large number of bubbles, drops or solid particles are modeling, it is necessary to use
models of dispersed multiphase flows. In these models the exact position of the phase boundary is not
calculated, but the volume fraction of each phase, which makes it possible to get by with less computing
resources.
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VIK 004.92

INTERACTIVE MODELING METHOD USING DEFORMABLE QUADRICS AND SET-
THEORETIC OPERATIONS
ALEXANDR ROMANYUK!', SERGEY VYATKIN? SERGEY ROMANYUK*
(rom8591@gmail.com)
Vinnytsia National Technical University* (Ukraine), Institute of Automation and Electrometry SB?

A method for creating functionally based objects using deformable quadrics and set-theoretic
operations is proposed. Interactive editing and modeling are described as ways to increase realism. The
decoration technique allows the user to draw directly on 3D objects. Interactive modeling of the shape of
geometric objects defined by perturbation functions is considered. Such objects are characterized by a high
degree of smoothness and are described by a small number of functions. They are easy to deform and create
shapes like modeling from plasticine.

Keywords: interactive volume-oriented modeling, geometric objects, perturbation functions

Introduction. Creating digital models is a complex task in computer graphics. Animation developers
usually use two methods. The models are either sculpted from a traditional material such as clay or
plasticine, and then the model must be digitized. Models can also be created using one of several commercial
(or custom) modeling systems, such as MAYA or Softimage. Since clay can be molded to create smooth
surfaces and precise details, most designers very often use this method.

It would be useful to give users the same opportunity as modeling from clay or plasticine, but in virtual
space. So that the designer can deform the work piece, add details, and remove unnecessary parts. In addition
to commercial systems, there are interactive modeling methods based on implicit surfaces [1], volumes [2],
and functional models [3].

In contrast to interactive function-based modeling methods, the proposed approach does not require
pre-triangulation of the functional surface before deformation.
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Method description. Functionally based objects are constructed from properly deformable quadrics
using set-theoretic operations [4]. In contrast to interactive function-based modeling methods, the proposed
approach does not require pre-triangulation of the functional surface before deformation. The system is
designed as a set of classes (Vx Framework) to facilitate application development.

All Vx manipulations are object-oriented, the object is selected first, and then the command is selected.
Select an object or objects directly by left clicking in the rendering window (you can see a list of object
names at the top of this window) or using the scene tree control (see figure 1) from the context menu.

The selected object (if it is not a disturbance) is marked red and remains red until the selected object
changes. A three-color tripod (with the corresponding axes highlighted) is visible for each selected object to
help understand the direction of movement or other manipulations. The perturbation area, if selected, is
outlined with a blue line, and its perturbation coefficient is shown after its name. The system interface
provides four main manipulations (represented as buttons to the left of the main application window:
moving, rotating, zooming, and deforming. Objects are selected by clicking with the left mouse button. If
you press "Ctrl", you can only select perturbations. By selecting an action, you can convert the selected
objects.

During the deformation of the objects, you must perform the following steps:

1. To add a new perturbation to an arbitrary location of an object without using a tree control, first set
the mode for manipulating the deformation (by clicking the button see, Fig.1, on the right). You just need to
click the left mouse button and move the mouse cursor to the point of the object where you want to add the
disturbance. You need to hold the left button down and move the button to the left to add a disturbance with
a negative factor, or to the right to add a disturbance with a positive factor. If you move the mouse and do
not release the left button, the greater the coefficient (in absolute value) of the new disturbance.

2. If you select objects in the scene with a mouse click and there are perturbations among the selected
objects, their factors change without adding new perturbations. This can be useful if you need to change an
existing disturbance — just select it while holding down the "Ctrl" key.
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Fig. 1. Main window of the program. The selected object moves along the XY axes (left) and the
perturbation object is selected for deformation (right).

Conclusion. Interactive modeling is considered. With the help of the proposed interactive modeling, the
user can create models as if they were modeling them from plasticine. For this purpose, the system has
created tools that can be selected for various manipulations with objects.
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