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2. Methods and means of mathematical modeling of fluid flow using machine learning

Pedepar:

1. Incepraniiina po60oTa IpuCBsYeHa po3po0Lii IBOPIBHEBOTO METOY MOJEJIIOBAHHS PYXYy PifyiH HA OCHOBI
peuriTyacToi Mogeni bospiMaHa Ta 3ropTKOBOi HEMPOHHOI MEPEXKi, 110 J03BOJISIE TOYHO i e(DEeKTUBHO MOIETI0BATU
PYX HECTUCIUBUX PifuH. PemriTuacta mozesnb bonbliMaHa - 1ie MaTeMaTU4YHUN iHCTPYMEHT, SIKUM 3HaXOAUTb
MIXPOKE 3aCTOCYBAHHS B YMCEJIbHOMY MOJIEJIIOBAaHHI PyXy ra3iB Ta pPifuH. BOHa IPyHTYETbCS HAa CTaTUCTUYHUX
MIPUHIMIIAX Ta JO3BOJISIE MOEJIOBATU PYX YACTUHOK B PilMHI HAa OCHOBI iXHBOI B3aeMO/Iii Uepe3 B3aeMOII0 3
IHIIMMU YaCTMHKaMU Ta MepemKojgaMu. Pemritdacta Mogesb bosbiMaHa J03BOJIsI€ BpPaXOBYBaTH MiKPOCKOIIIYHi
B3a€MO/Iii YaCTMHOK Ta OTPUMYBATH MaKPOCKOIII4HI BIACTUBOCTI PiIXHU, TaKi K TUCK, TEMIIEPATYPa Ta WBUIKICTE.
MamyHHe HaBYaHHS - I1e 06J1aCTh HAayKU BUKOPUCTOBYE AJITOPUTMU Ta MOJIEII, SIKi T03BOJISIOTh KOMII'IOTEPaM

HABYaTHCS Ha AaHUX Ta POOUTHU IPOrHO3M abo MpUiIMaTH pillleHHs 6e3 SIBHOrO [IPOrpaMyBaHHSs. Y KOHTEKCTI



IOOCIiIKEHHS Pyxy PilyHU, MalllMHHE HaBYaHHS MOXXe OyTU BUKOPUCTAHE [1JI aHAJIi3y BEJIMKUX OOCSATiB JAHUX Ta
1100y J0BY IPOTHOCTUYHUX MoZiesieil. 3roOpTKOBi HEHPOHHI Mepexi € OTHUM 3 TUIIiB MOfieJIell MAIIMHHOIO HaBYaHHS,
sIKi 3HAMIIIIN LIMPOKE 3aCTOCYBAaHHS B Pi3HUX NPAaKTUYHUX cPepax AislIbHOCTI, TAKUX SIK 0OpOO1Lli 300pakeHb,
BKJIOYAIOUY aHAJI3 PyXy PilHUA. BOHM iMITYIOTB CIIOCI0, SIKUM IPALIO€e Bi3yaJIbHUI KOPTEKC Y JIIOLEN, T03BOJISII0YN
aBTOMATUYHO BU3HA4YaTH OCOOJIMBOCTI Ta 3aKOHOMIPHOCTI B IaHMX. 3rOPTKOBi HEMIPOHHI MepeXi 31aTHi BUSBIATA
B33a€MO3B'SI3KM MK YaCTMHAMU 300paKeHb Ta €(PEKTUBHO BUKOPUCTOBYBATH 110 iH(POPMaILilo [J15 PO3B'I3aHHS

3aBJIaHb, [IOB'I3aHUX 13 PyXOM PigUHU.

2. The dissertation work is devoted to the development of a two-level method for modeling the movement of fluids
based on the lattice Boltzmann model and a convolutional neural network, which allows for accurate and efficient
modeling of the movement of incompressible fluids. Lattice Boltzmann model is a mathematical tool that is widely
used in the numerical modeling of the movement of fluids. It is based on statistical principles and allows modeling
the movement of particles in a liquid based on their interaction through interactions with other particles and
obstacles. Lattice Boltzmann model allows to take into account the microscopic interactions of particles and
obtain the macroscopic properties of the fluid, such as pressure, temperature and velocity. Machine learning is a
field of science that uses algorithms and models that allow computers to learn from data and make predictions or
make decisions without explicit programming. In the context of fluid motion research, machine learning can be
used to analyze large volumes of data and build predictive models. Convolutional neural networks are one of the
types of machine learning models that have found wide application in various practical fields, such as image
processing, including fluid motion analysis. They mimic the way the human visual cortex works, allowing for
automatic detection of features and patterns in data. Convolutional neural networks are able to detect
relationships between parts of images and effectively use this information to solve problems related to fluid

movement.
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