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VJIK 004.42
I'. P. Bep0a
JI. B. Kpniunk

OBIPYHTYBAHHS JOLIJIbHOCTI PO3POBKHA
THOOPMAIIMHOI TEXHOJIOI'TI JI)ISI TEHEPAIIIT
305PAKEHbD 3A JOIMIOMOI'OIO TEHEPATHUBHOI

HEHMPOHHOI MEPEXKI

BiHHMIBKMI HAIllOHATHHINA TEXHIYHIHA YHIBEPCUTET

Anomauin

Y pobomi obrpynmosana Ooyinvricme po3pobku iHpopmayitiHoi mexHono2ii 0 2eHepayii 300padiceHb 3
BUKOPUCAHHAM 2eHEPAMUBHUX HeUpOHHUX Mepedic. IIposedeno ananiz cyuacnux nioxodie ma i0enmupikoeano Knovoei
BUKIUKU, 3 AKUMU MOACYMb 3IMKHYMUCS PO3POOHUKU. 3anPONOHOBAHO HANPAMKU NOOANLUUX O0CIIONCEHb MA PO3GUMKY
MeXHOI02IU Yy Yill 2any3i 3 Memoio NOKPAWeHHs AKOCHI, pedliCmuYHOCMi ma eqoeKmueHocmi cenepayii 300pasicets.

KurouoBi cioBa: reHepaThBHI HEWpOHHI Mepexi, iHPOpMamiiHI TEXHOJIOTi, TeHepamis 300pakeHb, IMTYIHHH
IHTEJICKT, TBOPUICTb.

Abstract

The paper substantiates the feasibility of developing information technology for image generation using generative
neural networks. An analysis of current approaches has been carried out and key challenges that developers may face
have been identified. Directions for further research and development of technologies in this field are proposed in order
to improve the quality, realism and efficiency of image generation.

Keywords: generative neural networks, information technologies, image generation, artificial intelligence, creativity.

Beryn

Po3BuTOK cyuacHHX iHPOpPMAIiHHUX TEXHOIOTiH, 30KpeMa IeHEPaTUBHUX HEMPOHHHUX MEPEXK, BiIKpUBAE
HOBI MOXIMBOCTI JUIsl TeHepallii 300pakeHb. BUKOPUCTaHHSA BXKE ICHYIOUHX MOJeNell HEHPOHHUX MEpex
JI03BOJISIE HAJlaTU TIepeBary BIOCKOHAJICHHIO, 3aCTOCYBaHHIO Ta PO3po0OLi HOBUX iH(OpMaLiHHIX TEXHOJIOTiH
JUISL TeHepallii 300paxkeHs. L{s poboTa cipsMoBaHa Ha BUBYCHHS Ta BUKOPUCTAHHS TaKUX TEXHOJIOTIH 3 METOO
CTBOPEHHSI IHHOBAIIHHUX 3aCTOCYHKIB y cepax, /e 300pakeHHs BiAIrpaloTh KIOYOBY pOJib, 3a0€3MeUyI0Uun
BHCOKY SIKICTh Ta TBOPYMH MiAXiA 10 TeHEparliil Bi3yaabHOT'O KOHTEHTY.

Mera 11i€i poboTH mossrae y po3poOili Ta BIPOBaKeHHI iH(OpMAaIifHOI TEXHOJIOT11, [0 IPYHTYETHCS Ha
TCHEPATUBHUX HEHPOHHMX Mepekax JJisi CTBOPeHHs 300paxeHb. OCHOBHOK METOI0 € CTBOPEHHS
YHIBEpPCAJILHOT'O Ta iIHTYITMBHO 3p0O3yMIJIOT0 IHCTPYMEHTY, L€ JO3BOJIUTH KOPUCTyBayaM JIETKO TeHEPYBaTH Ta
penaryBartu Bi3yajlbHUH KOHTEHT, CHPUSIOYHM PO3BUTKY IXHBOI KPEaTUBHOCTI Ta MPOAYKTHBHOCTI.

JlouinbHICTh  po3po0KK  iH(GOPMAIIHHOI TEeXHOJOrl s reHepalii 300pakeHb 3a JOMOMOIO0
TCHEPATUBHUX HEHPOHHUX Mepex Oa3yeTbcs Ha TOTPeOi YHIBEpPCAIBHOTO Ta IHTYITHMBHO 3pO3yMIJIOrO
IHCTpYMEHTY [UIsl CTBOPEHHs Bi3yalbHOro KOHTeHTy. Lle 3abe3neuyeTbcs HaJaHHSM KOPUCTyBauam
MOJKJIUBOCTI IEPErJIsily IONEPeHhO 3reHEPOBAHUX 300pa)KCHb Ta BBEICHUX CJIB, & TAKOX MOXKIHUBOCTI
reHepallii HOBUX 300pakeHb. [HpopmMaliiiiHa TEXHOJIOTIsI CIIPUsIE HE JIMIIE TTOJIETIICHHIO TBOPYOTo MpoIiecy,
aye ¥ 30UTBIIEHHIO MPOAYKTUBHOCTI Ta KPEaTHMBHOCTI KOPUCTYBauiB. [HTerpailis reHepaTuBHOI HEHpPOHHOI
Mepexi B icHyIoui iH(popMaliiiHi TEeXHOJIOT1 CTBOPIOE NOTYXKHUH IHCTPYMEHT, SIKMH JONOMArae 3aJ0BOJIbHATH
MOTPeOM KOPHUCTYBAYiB y Bi3yaJbHOMY KOHTEHTI, a TAKOX MiATPUMYE TXHIO TBOPYICTh Ta 1HHOBAI[IHHHI
MOTEHIIA.

Pe3yabTaTi 10CTiAKEHHS

[Ticns npoBeieHOr0 aHAITI3Y aHAJIOTiB B 001aCTi TeHepallii 300paeHb 3a JIOIIOMOTOI0 ITYYHOT'O iIHTENICKTY
MOYHA BUIUINTH JIEKUIbKA TEXHOJIOIN:

DeepArt Biomuii CBOEIO BHCOKOIO SIKICTIO 300payKeHb, SKi BIH T'€HEpPYE, OCOOJIMBO B KOHTEKCTI
nepeTBopeHHs GoTorpadiii Ha MUCTeIbKI iHTepnpeTarii. [IpoTe Horo BUKOpHCTaHHS MOXKe OyTH OOMEXECHUM
4yepe3 BUCOKI BHMOTH JI0 OOYHMCIIOBAIBHUX PECYpCiB, IO MOXE 3pOOUTH HOro HENPakTHYHUM JUIs
BUKOPHCTAHHS HAa MPUCTPOSIX 3 0OMEKEHUM 00CATOM PECypCiB, TaKHX K MOOLIbHI Tenedonu [1].
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DALL-E, ctBopenmii OpenAl, mpomoHye TmepemoBi MOXJIMBOCTI TeHepamii 300pakeHbh Ha OCHOBI
TEKCTOBHUX ONHCIB, BIAKPUBAIOUN HOBI TOPU3OHTH IS TBOPYOCTi. IIpoTe 11e#t iIHCTpyMEHT MOXKE BUSBUTHCS
HEJIOCTYITHUM JJIs OUTBILIOCTI KOPUCTYBAUiB yepe3 HOro eKCKIF03UBHICTh Ta BUCOKY LiHY [2].

RunwayML, xoya i Mae Benukuil moTeHmian y cdepi renepauii 300pakeHb 3a JTOTIOMOTO0 TITHOOKHX
HEHPOHHUX MEpeX, MPOoTe MOXKe OyTH CKJIaJHWM Yy BUKOPHCTaHHI IJIs HOBAYKiB depe3 HEeIHTYITHBHHMA
iHTepelic Ta oOMexeHy MOMXIHMBICTh KOHTPOIIO HaJ IMPOIECOM TeHepaii, Tako)k B HbOMY HE BHCTadae
(YHKIIOHATBHOCTI OCKLUIBKY IUIaTdopMa 1ie B po3pooi [3].

Artbreeder, sx mmaTdopma TSI CTBOPEHHS HOBHX 300pa)kKeHh HA OCHOBI KOMOIiHAIi iCHYFOUHX, MOXE
3a0e3MeYnTH BEINKy TBOpUy cBoOoay. OmHak, B Takii tuiaTdhopMi € 0OMEKEHICTh MOMKIIMBOCTI KOHTPOJIIO Ta
penaryBaHHs pe3yJbTaTiB TeHEPOBAaHHUX 300paKeHb i IEKOJIN 300paKeHHS] MOXKYTh BUXOIUTH CTIOTBOPEHUMHU
a0o B3araii He 3aJI0BOJILHATH Oa)kaHHs KOpHcTyBaua [4].

VY mopiBHSAHHI 3 IIUMH aHAJIOTaMH, PO3poOKa CTaBUTH COO1 3a MeTy 3a0e3MeYnTH HAWBUINWN piBEHb
THYYKOCTi, MPOCTOTH BHUKOPUCTAHHS Ta MOXJIMBOCTI BIPOBAPKCHHS IUTYYHOTO 1HTEJEKTY JUIsS TeHepauil
300pakeHb. Takuil MiAXiAg JacTh KOpUCTyBayaM MPOCTHH Ta IHTYITUBHO 3pO3yMiNuii iHTepdeiic, skuit
JIO3BOJISIE TM BUKOPUCTOBYBATH TIEPEIOBI TEXHOIIOTIT TeHeparlii 300pakeHb 0e3 3HaUHUX TeXHIYHUX HAaBUYOK.
Takum duHOM, po3poOKa iH(OpPMAIIHHOT TEXHOJIOTII I TeHepallii 300pa)XeHb 3 BHKOPHUCTAHHSIM
TCHEPAaTUBHUX HEHPOHHUX MEPEK € ONTUMATILHUM BUOOPOM JIJISl ITMPOKOTO KOJIa KOPUCTYBAYiB, K1 LIHYIOTh
MPOCTOTY, THYYKIiCTh, IKICTh Ta JOIIbHA HAaTETIep.

Ocobnusocmi nponoHOBaHoI mMexHono2li noisgearoms 6 momy, wo 00 ii ckiady 6xooume 2aiepes ma
MOJHCIUGICMb 3MIHI08AMU POZMIPU MAUOYMHLO20 300padcenHs ma 1020 30epedceHHs.

* 3MiHa PO3MIipiB MalOYTHBOTO 300pakeHHs — 1e PYHKILis SIKOT He BUCTa4Ya€ OUIBIIOCTI 3 aHAJIOTIB, alle €
JIOCUTH KOPUCHOIO JUTS KOPUCTYBAYiB, SIKi MOTPEOYIOTH 300payKEHHS KOHKPETHOTO PO3MIpY;

* ranepesi — BOyIOBaHWH iHCTPYMEHT, 110 HAJa€ KOPHCTYBA4YeBi MOXIIUBICTh MEpErysiiaTH CBOI paHilie
3reHepOoBaHi 300pakeHHsl, SIKi 30epiraloThCs Ha BIIIAJICHOMY cepBepi.

BucHoBkn

3a pe3ynbTaTaMu MPOBEACHOTO JOCHIKEHHsSI OyJIO BCTAaHOBJICHO, IO ICHYIOYI aHAJOTH HE IOBHICTIO
3aJJ0BOJILHSIOTH MOTPEOM Cy4acHOTO KOPUCTYyBada, TOMY € HEOOXiIHICTh CTBOPEHHS HOBOI iH(pOpMaIiiHOT
TEXHOJIOT11 Ist TeHepattii 300pakeHs. Po3po0iieHa TexHooris Ma€e 3a0e3MeInTH:

® THYYKICTh HANAIITYyBaHb MapaMeTPiB MaOYTHHOTO 300paKeHHSI;

® TIpOCTHii Ta IHTYITUBHO 3po3yMinuii iHTepdelic, skuii Oyae moyaeruryBaT podoTy KOpHUCTyBaya,

e JIOBroTpuBajie 30epeKeHHs] 3reHepOBaHMX KOPHCTYBaueM 300pa)kKeHb, 1€ JIO3BOJIMTH KOPHCTYBAdy
MOBEPTATHUCA JI0 HUX 3 IUTMHOM 4acy;

® IIBUJKY T€HEpallifo 300paxkeHb, Pe3yJbTaT K01 MOBHICTIO BI/IMOBIIa€ BUMOTaM KOPUCTyBaya.

Po3pobka rHyukoi Ta epekTHBHOI TeXHOJOTil st reHepamii 300paKeHb BHUMAara€ BHCOKOTO piBHS
TEXHOJIOTIYHHX 3HaHb Ta PO3YMIiHHS crenu(iku poOOTH reHepaTHBHUX HEHPOHHUX MEPEX.
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