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SECTION: COMPUTER ENGINEERING

NHOEAHAHHA MTPOUEAYPHOI'O TEKCTYPYBAHHA 3
MAHNIAHHUM HABYAHHAM: IHHOBAITAHHUUW ITAXIJ
JO I'EHEPALII HU®POBUX MATEPIAJIIB

Romanyuk Oleksandr

Doctor of Technical Sciences, Professor
Steniakin Andrii

Master's degree

Department of Software Engineering

Vinnytsia National Technical University, Ukraine

Y crarti po3rNmaEThCs IHHOBAIIMHMM TIAXiAg J0 TeHepamii TEKCTyp y
KOMIT FOTepHIH Tpadilli, 110 MOEIHYE KIACHYHI METOAM MPOIEAYPHOT0 TEKCTYpyBaHHS
3 QJIrOpUTMaMH MAIIMHHOIO HaBYaHHS. 3alpONOHOBAHWM MIAXiJ CHPSIMOBAHHUI Ha
MIJIBUIIICHHS PEAICTUYHOCTI Ta aJalTHBHOCTI CHHTE30BAaHUX IIOBEPXOHBb IpHU
30€peKeHH] MepeBar MpoLEeAyPHUX METOAIB — KOMIAKTHOCTI Ta OOYMCIIOBAIBHOT
e(heKTUBHOCTI.

Beryn

[TponienypHe TEeKCTypyBaHHS € KIIOYOBHUM METOJOM Y KOMIT FOTEpHIN rpadit,
10 JTI03BOJISIE CTBOPIOBATH CKJIa/IHI MOBEPXHI 32 JOMOMOT0I0 MAaTEMATUYHUX (DYHKIIIH
0e3 BUKOPHUCTaHHS BEJIMKUX TEKCTypHHUX KapT. [Ipore Tpaguuiiini anroputmu (Perlin
noise, Worley noise Tomo) MaroTh OOMEXKEHHSI Yy BIATBOPEHHI BHUCOKOPIBHEBUX
Bi3yaJIbHUX OCOOJIMBOCTEM, BIACTUBUX peaIbHUM MaTepiaiam.

CyyacHi MeTOIM MAaIIMHHOTO HaBYaHHS, 30kpeMa reHepatuBHi moneni (GAN,
VAE, mudy3iiiHi Mepexi), JeMOHCTPYIOTh 3JaTHICTh BIATBOPIOBATU TEKCTYpPH 3
BHCOKHM pPiBHEM (OTOPEaIiCTUYHOCTI, OJHAK MOTPEOYIOTh BEIMKHX OOCATIB JTaHHX 1
pecypciB.

Takum YMHOM, aKTyaJbHUM € THTAHHS CTBOPCHHS TIOpUIHOT CHUCTEMH, sKa
00’€HY€ CTOXACTHUYHY THYYKICTh WPOIEAYPHUX aITOPUTMIB 3 aJalTUBHICTIO
MaITMHHOTO HaBYaHHSI.

Merta gocmimKeHHs

Po3pobka migxody, IO JO3BOJISIE TIOEAHATH TEHEPATHBHI MOXKIUBOCTI
MPOIIETYPHOTO TEKCTYPYBAHHS 3 METOJaM{ MAIIMHHOTO HaBYAHHS ISl JOCSTHCHHSI
OaslaHCcy MK pPeaiCTUYHICTIO, OOYUCITIOBAILHOIO €(DEKTUBHICTIO Ta KOMITAKTHICTIO
MIPEICTABICHHS TEKCTYP.

MeTtonosoris

1. bazoRa ¢yHKIIis MIyMmYy:

f(x, y, z) = Z 0i - Ni(Bx, Biy, Piz) (1)

ne Nj — rymoBa (pyHKIIis 1-10 IOPSAJIKY, 0 — BaroBi KOe(iieHTH, 3 — KoeDimieHTH
MacuTadyBaHHSI.
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2. MauvuHHe HaBYaHHA

T = GO(f(x,y,2)) (2)

ne T — ¢inanbHa TEKCTypA.
3. OyHKIliA BTpAT:

L= - |[F(T) - F(Tref)|? + X2 - ||VT|: (3)
ne F(-) — o3nakoBuii mpocrip (ResNet), Tref — pedepenTHa Tekcrypa.

Pesynbratn

JIyist mepeBipKHM 3alpOIMIOHOBAHOTO MIAX0ay OylI0 MPOBENICHO EKCIIEPUMEHTH Y
cepenoBuili Blender + PyTorch. bazoBuit Habip mictuB 500 3pa3kiB MpUPOTHUX
TEKCTYDP.

Ta6mums 1. [TopiBHSHHS METOIIB TeHEpaIlii TEKCTYP

Merton SAxict (SSIM | Peamictuunicts | Ilam’ste (MB | Yac renepartii
D (MOS 1) D) (ms |)
Knacuune 0.71 3.2/5 1.2 8.5
npolenypHe
GAN- 0.89 4.6/5 42.8 120.3
TEKCTYPYBaHHs
[iOpumHMiA 0.86 4.4/5 4.7 15.6
METOA
OO6roBopeHHS

OTpumaHni pe3yibTaTH CBIiIYaTh, IO MOEAHAHHS MPOLIETYPHUX (PYHKIIIH HIymy 3
HEeWpOMEepEeKEBUMHU MOIYJISIMUA JTO3BOJISIE: 3MEHIITUTH KUIBKICTh TapaMeTpiB MOJENl y
8—10 pasiB, ckopotuTH 4Yac reHeparlii y 7 pasiB nopiBHsHO 3 GAN, 3abe3neuntu
MacIITabOBaHICTh ISl BEJIMKUX CIIEH y pealbHOMY Yacl.

Ile BigkpuBae mepcrneKTHBH 3acTocyBaHHS y VR/AR, irposiii iHgycTpii Ta
HayKOBIH Bi3yasizaiiii.

BucHoBku

1. 3ampomoHoBaHO TiOpUIHUN METOA TeHepallli TEeKCTyp,
MPOIIeIYPHE TEKCTYPYyBaHHS Ta MalllTMHHE HaBYaHHSI.

2. Metoa neMOHCTpY€e ONTUMANIBHUI OalaHC MIXK SKICTIO Ta OOYHCIIIOBATHHOIO
e(heKTUBHICTIO.

3. HaykoBa HOBHM3HA MOJISTAa€ Y BUKOPUCTAHHI MPOIEAYPHUX ITYMOBUX (YHKITIHA
SK MOMEPEHBOT0 PIBHS MPEJICTABICHHS I HEMpOoMepeKeBOi reHeparlii, o0 3HAYHO
3HUKY€E O0UUCITIOBAJIbHI BUTPATH.

4. IMomanpiri TOCTIKEHHS CIIPSIMOBAH1 Ha 3aCTOCYBaHHS AUQY31MHUX MOJEeH
y KOMOiHaIll 3 MPOUEAYyPHUMH QJITOPUTMaMM JJIsl IMIJABUILEHHS PI3HOMaHITHOCTI
TEKCTYDP.
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FREE ALTERNATIVES TO MEDIATOR LIBRARIES IN
NET

Pashkovskyi Bohdan

Candidate of technical science
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Ivano-Frankivsk National Technical University of Oil and Gas, Ukraine

The mediator pattern centralizes request routing to reduce coupling in .NET
applications. For years, many teams have reached for MediatR because it supplies a
pragmatic, low-ceremony abstraction for commands, queries, and notifications inside
a single process. MediatR itself is open source and has long been distributed under the
MIT license; in April 2025, its author announced a shift toward a dual-licensing model
to support long-term sustainability, while clarifying that existing released versions
remain under their original terms [1]. Against that backdrop, this paper surveys free
alternatives that deliver the same decoupling benefits under permissive licenses or
built-in platform APIs: a source-generator-based Mediator library, Reactive
Extensions (Rx.NET) for stream-oriented eventing, and the
System.Threading.Channels primitives for high-throughput, back-pressured pipelines.
The goal is to help architects choose an option that remains free for their use case while
matching the communication style their application truly needs.

Mediator-style messaging thrives wherever codebases grow large enough that
direct calls between components start to feel brittle. A central dispatcher lets
application services issue requests without binding to concrete handlers; it also enables
behaviors such as logging, validation, and metrics to be injected around dispatch
boundaries. MediatR popularized this approach in .NET precisely because it keeps the
mental model small—Send for request/response, Publish for notifications—and
because it plays nicely with dependency injection and unit testing. Crucially, MediatR
is not a “paid” product in the sense many developers worry about: historically it has
been free and open source, and while the project is moving to a dual-
license/commercialization model for future releases, the maintainer has publicly stated
that previously released code remains under its existing license [1]. In other words, if
you are already pinned to an older version that fits your needs, nothing retroactively
changed; if you plan to adopt the latest versions in the future, you should review the
new terms and decide accordingly [1]. For teams that prefer to avoid any ambiguity
altogether—or simply want a library that better matches their performance or streaming
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