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B oannom uccnedosanuu npeocmasiien ananu3 2iyo0Kou 2eHepamueHoll UCKyc-
cmeennoii neuponnou cemu Stable Diffusion, komopas cayyrcum mooenvro 014
npeoodpa3zoeanus meKkcmogvlx OAHHLIX 6 u300parcenus. B pabome npusedenw pe-
3Y1bmamsl IKCHEPUMEHM ATIbHBIX UCC/IE006AHUIL C UCNOIb308AHUEM UCKYCCHIGEH-
Hou neuponnoit cemu (MHC) npu zenepayuu uzodparxcenuii mooenei Koan1eKyuu
Ha 0CHOGe MEeKCm 08bIX 3anpPocos.

This study presents the analysis of a deep generative artificial neural network of
Stable Diffusion, which serves as a model for converting text data into images. The
paper presents the results of experimental studies using an artificial neural network
(ANN) to generate images of a collection of models based on text queries.

KaroueBbie ciioBa: riry0okasi reHepaTUBHASI HMCKYCCTBEHHAsI HEIPOHHAS CeTh,
HUHC, moaesb npeodpa3oBaHusl TEKCTAa B H300paxenue, Stable Diffusion.
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B Hacrosimee BpeMs B MEpUOJ Pa3BUTHS
MHHOBAIIMOHHBIX TEXHOJOTMH Ba)KHBIM Ha-
MpaBJICHUEM JIEATENFHOCTH YEIOBEKa SBJIS-
€TCSl MHTETpallsl ¥ BHEAPEHUE CUCTEM HCKYC-
ctBeHHOro mHTewiekta (M) u HelpoHHBIX
ceTeil B COBpeMEHHOe oO0IecTBo. DTo 00y-
CJTaBJIMBACT PA3BUTHE COBPEMEHHBIX TEXHOJIO-
Uil B pa3TUYHBIX OTpacisiX U cepax yeraoBe-
4ecKol aesTenbHOCTH [1].

UckyccTBennsie Heliponuble cetu (MHC)
CO3/71aHbI HAa OCHOBE 00paboTKH WH}opMaImu
U pacTpe/eICHHBIX Y3II0B CBSI3U B OMOJIOTHYE-
CKHX cHucTreMax. YcraHoBieHo, urto HMHC
MMEIOT OTJIMYHS OT OMOJOrnYecKoro mosra. B

YaCTHOCTH, UCKYCCTBEHHbIE HEHPOHHBIE CETH
HUMEIOT TEHJCHIINIO ObITh CTATUYHBIMU M CUM-
BOJIMYECKUMH, B TO BpeMsI Kak OO0 HUECKUN
MO3T OOJIBIIMHCTBA KUBBIX OPIaHU3MOB SIBJISI-
€TCsl TMHAMUYECKUM (TIJTAaCTHYHBIM) U aHaJI0-
roBbIM [2].

Heitponnas cets ot Stable Diffusion [3] —
9TO riay0oKas reHepaTHUBHAas UCKYCCTBEHHA
HEHpOHHAas CeTh, UMEIOIIAsl OTKPBITHINA HCXOI-
HBIN KOJ, BeimyleHHas B 2022 roay. 1o Mo-
Jieb Ipeo0pazoBaHus TEKCTa B U300paKeHHe,
OCHOBaHHasi HA METO/aX CKPBITOU MupPy3un.
He nmeet BbICOKUX CUCTEMHBIX TPEOOBaHUI 1
MOXKET paboTaTh Ha OOJBIIMH-CTBE MOTPEOH-
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TEIbCKUX YCTPOWCTB, OCHAIICHHBIX I'paduue-
CKHM TIPOILIECCOPOM ¢ OOBEMOM BHACOMIAMSITH
ue menee 4 I'b [4, 5].

Takum obOpazomM, Stable Diffusion MoxHO
MCIIOJIB30BATH JIJISl CO3IAHUS N300pakeH i Ha
OCHOBE TEKCTOBBIX OMUCAaHUM. TEeKCTOBBIC 3a-
MPOCHI MOT'YT BKJIFOYATh B ceOsl pa3HbIE CBOM-
CTBA 3aIpalImBacMoro 00beKTa: MBET, Popma,
OKpY)XEHHUE, pa3Mmep, KOJIUYEeCTBO OOBEKTOB,
CTHJIMCTHKA, [IBETOBas raMMa. B ycioBusix uc-
MOJIL30BAHMSI IPOTPAMMBI BO3MOKHO BBICTaB-
JISITh CTETICHB MPUOJIMIKEHUS TOJTy4YEHHOTO Pe-
3yJpTara K 3ampocy. MOXKHO BBICTaBUThH
HACTPOWKHU BapHAaTUBHOCTH TaKUM 00pa3oM,
YTOOBI MOMYUYEHHBIN PE3yabTaT MaKCUMAIbHO
ONU3KO MPUOIHMIKATICS K TpeOyeMOoMy 3arpocy
WJTA 9TOOBI HEMPOCETh MpeIoKuiIa 0ojee Xy-
JIO’)KECTBEHHbBIE BAPUAHTHI.

['eHepaTuBHBIE MOJCIH, TpPETHAZHAYCH-
HBIE JUTsI Peo0pa3oBaHusl TEKCTa B U300paXke-
HUE, SIBJISIOTCS MOIIHBIM HHCTPYMEHTOM B
chepe MCKYyCCTBEHHOTO HHTemiekTa. OHU
MPEJCTAaBIISIOT COOON HEHPOHHBIE CETH, CIIO-
COoOHBIE CO37aBaTh BU3yallbHBIE MPE/ICTaBJIe-
HUSI HA OCHOBE TEKCTOBBIX OITUCAHUH.

OcHoBHas (QyHKIUSI T€HEPATUBHBIX MOJIC-
JIeil mepeBojia TEKCTa B U300pakeHUe 3aKII0-
9aeTcsl B CO3JJaHUM COOTBETCTBHS MEXTY TEK-
CTOBBIMH JJAHHBIMH U BU3yaJTbHBIMH 3JI€MEH-
TaMu. DTU MOJIETTH TPUHUMAIOT BXOTHBIE TEK-
CTOBBIC OIHMCAaHUS U TEHEPUPYIOT H300pake-
HUS, KOTOPBIC HAMIYYIIIUM 00pa30M COOTBET-
CTBYIOT 3THM OIHCAHUSIM.

OpmHa U3 KIOYeBbIX (DYHKITUM TeHEpaTHB-
HBIX MOJIeNiel mepeBoAa TeKCTa B M300paxe-
HUE — 3TO CIOCOOHOCTH YJIAaBIMBATH CEMaH-
TUKY TEKCTa ¥ IIepeaBaTh e BU3yaibHO. Mo-
nend o0yvaroTcss Ha OoNbIIMX Habopax JgaH-
HBIX, BKIIIOYAIONIMX Iapbl TEKCT-H300pake-
HUE, YTOOBI HAYYUTHCS CBSI3BIBATH OIPEIICIICH-
HBIE CJIOBA U (pasbl C COOTBETCTBYIOIIUMU BU-
3yaibHbIMU aTprOyTamu [6].

Eme onna BaxkHas (QpyHKIHS TeHepaTHB-
HBIX MOJIENIell — 3TO CIIOCOOHOCTH TEHEPUPO-
BaTh pa3HOOOpa3HbBIC U KAYeCTBEHHBIC 1300pa-
JKCHHS, OCHOBBIBASICh Ha TEKCTOBBIX OIHCa-
Husix. OHU MOTYT CO3/1aBaTh YHHKAIbHBIE U
OpUTHHAIIbHBIE BU3yaJIbHBIE WHTEPIIPETAIINH,
YUUTHIBAsI KOHTEKCT TEKCTa U MPEICTABICHUSI
0 BU3YQJIBHBIX 2JIEMEHTAX.

I'enepaTuBHBIC MOJIETN TIEPEBO/IA TEKCTA B
n300paxKeHNe TaKKe MOTYT UCII0JIb30BATHCS B
pa3NMuYHbIX TpakTuyeckux cdepax. Hampu-
Mep, OHU MOT'YT NPUMEHSTHCS B AU3aiiHe, pe-
KJlaMe, pa3paboTKe KOMIIBIOTEPHBIX WIp, CO-
3MaHUU BUPTYaJIbHBIX MHPOB U MHOTHX JIPYTHX
00J1acTsIX, T/Ie Ba)KHA CBS3b MEX/Y TEKCTOM U
BU3yaJIbHbIM IIPE/ICTABICHUEM.

B menom renepatuBHbBIC MOJIEH IEPEBOIA
TEKCTa B M300pakeHUE MPEJCTABISAIOT COOOU
BaXXHbII MHCTPYMEHT, MO3BOJISIIOIIMNA CO3/a-
BaTh YHUKAJbHBIE U KAaUeCTBEHHbBIC BU3Yallb-
HbIE HHTEPIPETAIINU TEKCTOBBIX TaHHBIX. OHI
MIPOJIOJIKAIOT Pa3BUBATHCS U YIYUIIAThCS, OT-
KpbIBasi HOBbIE BO3MOXHOCTH JUIsl CO3TaHUSI U
BOCHPHSATHS BU3YaJIbHOTO KOHTEHTA.

[TpoBens anayn3 CyIIECTBYIONIUX MOJIENEI
npeoOpa3oBaHus TEKCTa B M300pakeHue, OT-
METUM, 4YTO Ha CETOAHSIIHUNA JeHb Cylle-
CTBYET HECKOJIbKO COBPEMEHHBIX MOIeTIEH, Ta-
kux kak DALL-E 2 ot OpenAl [7], Imagen ot
Google Brain [8], Stable Diffusion or
StabilityAl [9] u Midjourney [10]. [lanusbie
MOJIENIA TIO3BOJISIIOT MOJXYYUTh HM300paKeHus,
KOTOpbIe MPUOIMKAIOTCS MO KAaueCTBY K pe-
aIbHBIM (oTorpadusM U MPOU3BEICHUSIM HC-
KyCCTBa, HapUCOBaHHBIM 4esoBekoM. OTcrona
CIIEYEeT BBIBOJI, YTO MCKYCCTBEHHasl HEHPOH-
Hasl CETh MPOSBISET BBICOKYIO CTEIEHb Kpea-
TUBHOCTH U CIIOCOOHOCTH T€HEPHPOBATH PA3HO-
00pa3Hbli BU3yaTbHBIN KOHTCHT.

Monenu npeoOpazoBaHus TEKCTa B U300-
paskeHue OOBIYHO COYETAIOT B ce0e S3BIKOBYIO
MojieNb, KOTOpas nmpeoOpa3yeT BXOIHOM TEeKCT
B CKpBITOE IPEJCTaBICHUE, U T€HEPATUBHYIO
MOJIeTTb N300paKeH M, KOTOpasi CO3/1aeT M300-
pakeHue, 00yCIOBIIEHHOE 3TUM Ipe/cTaBlie-
HUEM.

Nnesa Takux HEWPOHHBIX CETEM 3aKJIIOYa-
€TCsl B TOM, 4TO, OTPEOIsisi OrPOMHOE KOJHU-
YeCTBO O0YYAIOIINX JAaHHBIX (IECSITKH U COTHU
TBICSY), OHU MOTYT CO3/IaBaTh HOBBIC YHH-
KaJIbHBIE N300paKeHU .

Mogenu «text-to-image», Takue kak Stable
Diffusion, mpogeMoHCTpUpOBaIK BIIEUATIISIO-
M CHHTE3 TeHepaluy N300pakeHuit 6iaro-
Japsi MCMOJB30BAHUIO KPYIHOMACHITAOHBIX
HaOopoB maHHbIX [11].
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Taonuma l

CreHepHpoBaHHBIC H300paKCHUS

Ne BxoaHoe TekcTOoBOE CooTBeTCTBHE 00BEKTA
OnHcaHue 1 3a1poca
[Ipe3eHTanus KOJIEKIUU Ha n300pa’xeHnn NpUCYyTCTBYET:
JKEHCKOM BSI3aHOM JKaKKapJ0- KOJIJIEKIIHS JKEHCKOM OJI€KIbI;
1 BOM OJICK/IbI B CTHJIE pYC- CTHJIb — PYCCKUH aBaHrap,
CKOTO aBaHrap/a, BIOXHOB- MOTHBBI JKUBOIHCHEIX PaboT
JICHHO )HUBOMMUCHBIMU pabo- Kazumupa Manesuua,
tamu Kasumupa Manesuua, Anexcanapa Poguenko
Anexkcanapa Ponuenko
2 [Ipe3eHTanus KOJIEKIUN Ha n3006parxeHne npucyTCTBYET:

JKEHCKOM BsI3aHOM JKaKKapJ0-
BOM OJICXK/IBI C 3JIEMEHTAMHU
rpauuecknx u300paskeHui B
CTUJIE XyA0KECTBEHHOU pa-
GOTBI U3BECTHOTO PYCCKOTO

KOJUTEKIIHSI JKEHCKOMW OEKIbI;
MOTHUBBI Tpa(pUIECKUX H300paxe-
HUH B CTHJIE Xy TO0KHUKA
Muxamna Bpy6ens «l{apesna-
Jlebens»

XyJI0XHUKa Muxauna
Bpyb6ens «lapeBHa-JleGenn»

C ucnonb30BaHIEM BO3MOKHOCTEH TITy00-
koii reneparuBuoii MHC ot Stable Diffusion
MPOBEJICH IKCIIEPUMEHT 10 FeHepalu 1u300-
pakeHUs Ha OCHOBE TEKCTOBOT'O OMMCAHUS AC-
KHU30B JKEHCKOW TPUKOTAXKHOM OJIEHKbI U3 TO-
JIOTEH »KaKKapJOBbIX nepeniereHuil. Mcrou-
HUKOM BJIOXHOBEHUS BBIOpAaHBI KAPTUHBI U3-
BECTHBIX PYCCKHUX XYJOKHHKOB: aBaHTap.Iv-
croB Kaszumupa ManeBuua u Anekcanipa
Ponmuenko, cumBonmcra Muxaunia Bpy6Genst.-

TekcToBbIE OMMCaHMs, CBSI3aHHBIE C KOH-
LENIMEeH U CTUJIEM OACKIbI, COJIEpP KA pea-
JUCTUYHBIC BU3yaJIbHBIE IIPEACTABICHUS.
B pesynbraTe HeillpoHHas ce€Thb MNPOJEMOH-

CTpUpPOBaja CIOCOOHOCTh T€HEPUPOBATH YHH-
KaJIbHbIE U KaueCTBEHHbIEC U300pakeHus, co-
OTBETCTBYIOILME BXOAHBIM TEKCTOBBIM OIHUCa-
HUSM, U CO3[aHUsI BHU3YaIbHBIX 00pa3os,
BJIOXHOBJICHHBIX TBOPYECTBOM XYJOXHHKOB
(Tabm. 1).

N3o06paxenus, co3nanusie MHC, npencras-
JSI0T co00i umuTauu GoTtorpaduii oei u
KOJUIEKIIUH OeXK/Ibl, KOTOPBIX PaHee He CyIIe-
CTBOBAJIO B PEAJIbHOCTH. DTOT TBOPUECKUI pe-
3yJIbTaT, MOPOXKJACHHbBI HEUPOHHOM CEThIO, MO-
&KeT ObITh pACCMOTPEH KaK MPOIYKT UCKYCCTBA,
MMUTHUPYIOLIHN TBOPYECTBO YEIOBEKA.
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HckyccTBEHHBIE HEHPOHHBIE CETU  CIIO-
COOHBI TeHEPUPOBATh KPACUBbIE N300paXKEeH U
KOJUIEKLIMHM OJEX/Ibl, OTHAKO OHU MOTYT CTaJl-
KHMBAThCS C OTPAaHMYEHUSIMU B yUETE PEaIbHBIX
($U3NYECKNX CBOMCTB TKaHEH U 0COOEHHOCTEMH
KoHcTpykuuu onexasl. Hanpumep, MHC mo-
JKET UMETh TPYAHOCTH B TOYHOM BOCCO3AaHUU
TEKCTUJIBHBIX TMOJIOT€H, MUX IUJIOTHOCTH WJIH
00BeMHON (OPMBI KOCTIOMA, YTO BAXKHO IS
MPaBJONOJ00HOI0 OTOOpaXEHHUS] MOJeNeH.
OnHoM M3 MPUYUH 3TOH TPOOIEMBI SBIISETCS
TO, YTO HEWPOHHBIE CETH O0Yy4arOTCs Ha OC-
HOBE CTAaTUCTUYECKUX 3aKOHOMEPHOCTEH B
00y4arolmx JaHHBIX U MOTYT UMETh OI'paHHU-
YEHHOE IPEJICTaBJIEHNE O pealbHbIX (HU3HUe-
CKMX ITPOLECCaX, JIEKALIMX B OCHOBE CO3AAHUS
onexasl. Hanpumep, OHM MOTYT HE yUUTHIBATh
BIIMSIHUE CTPYKTYpP Pa3lIMYHBIX TEKCTHIIBHBIX
MOJIOTEH Ha (GOopMy U ITOCAJIKy M3JeNns Ha ye-
JIOBEKE.

Mo>kHO caenaTh BBIBOJ, UTO Ha JaHHBIM
MOMEHT  HCIIOJIb30BAHHE  HMCKYCCTBEHHBIX
HEUPOHHBIX CeTel B reHepalny n300pakeHUI
HE SBJISETCA UJICAIbHBIM UHCTpYMEHTOM. Tem
He MeHee ucnonb3oBanne MHC B co3manun
M300paKeHN I MOJTHON O/ICXK/IbI TIPENICTABIISET
€000 IIEHHBIN MHCTPYMEHT ISl BU3yalu3a-
WU IU3aHEPCKUX UIEH U BJIOXHOBEHUS Kpe-
aTUBHOTIO IpolLecca.

Jnst ymydmieHMs KadecTBa pPe3yJIbTaTOB
HEe00X0IMMO BHUMATEJIbHOE H3yUeHHE U IIPOBe-
JICHUE aHallu3a CreHepUPOBaHHBIX H300pake-
HUM, @ TaKXKe MOCTOSIHHOE COBEPILIEHCTBOBA-
HHUE€ METOJ0B OOy4YEeHHS U apXUTEKTYp
HEHPOHHBIX ceTeil: pa3paboTka Oojee CIIOX-
HbIX anroputMoB oOyuenuss MHC, co3nanue
pa3HOOOpa3HBIX O0yYaronMx HaOOpPOB JaH-
HBIX ¥ TOYHBIX METPUK OLIEHKU KauecTBa pe-
3yJIbTAaTOB.

B BIBO /I bl

PaboTa xynoHUKa BKITIOUAET B ce0sl YHU-
KQJIbHBIM TBOPYECKUU OIBIT, HAKOIJICHHBIA
roJlaMy MPaKTHKH, UCCIIETOBAHUHN U IKCIIEPH-
MEHTOB. DTOT OIBIT (JOPMHUPYET €r0 UHIUBU-
IyalbHbIl CTWUJIb, BIOXHOBEHHE U CIOCO0-
HOCTb I€pelaTh CBOK SMOLIMOHAIBHYIO IJIy-
OuHy yepe3 mpou3sBeneHus uckyccrsa. MHC
paboTaloT Ha OCHOBE OOy4YeHHS Ha OOJBIINX

o0BbeMax JaHHBIX, MX [JIaBHAs CHJIA 3aKJII0Ya-
eTcsi B 0000IIeHHU 00X 3aKOHOMEPHOCTEH
U3 3TUX JaHHBIX JIJIsl TeHepaliu HOBOTO KOH-
teHTa. OJHAKO OHU HE O0JANAIOT JIMYHBIM
OTIBITOM, YyBCTBAMH W BHYTPEHHUM MHUPOM,
KOTOpBIE€ SBJISIOTCS KIIOYEBBIMHU acleKTaMu
TBOpPUECTBA XYyJOKHUKA. Takum oOpazom,
Ba)XHO MoHUMaTth, uto MHC He MoryT mosHo-
CTBIO 3aMEHUTh TBOPUECKUU BKIJAT XYIOXK-
HHKa. BMecTo 3TOro OHM MOTYT paccMaTpHu-
BaTbCsid KaK HMHCTPYMEHT Uil pacIlupeHus
TBOPUYECKHUX BO3MOXKHOCTEH U BIOXHOBEHUS, a
TaKKe JJIs1 CO3/IaHUSI HOBBIX ()OPM BBIPAKCHUS
u ujen. [lonnManue u npu3HaHue YyHUKaJIbHO-
CTH TBOPYECKOTO OIbITA XYI0)KHUKA OCTAETCS
BOKHBIM aCIEKTOM B 0O0JIaCTM MCKYCCTBA U
KYJIBTYDBI.
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