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In recent years, algorithms for solving a wide variety of generative
modeling tasks, such as image generation, super-resolution, inpainting, editing,
have evolved rapidly. Diffusion models raising the bar to a new level in these
fields. Latent diffusion model is an extension of the classical diffusion model
and takes into account the underlying structure and dependencies in an image to
generate more realistic and efficient image samples with less training and less
time to inference. In this work, the concept and architecture of these models
were reviewed and described.

HudysiitHi Mojeni HailexaTh J0 Kareropii IMHMOOKUX TEeHEPAaTUBHUX
MoOJeNel, SKI OCTAaHHIM YacoM JIOCSTJIA BPaKAKYMX TeHEPATUBHUX
MO>KJIMBOCTEM, MOYMHAKOYM B1Jl BACOKOTO PIBHA J€Tali3allii 0 pi3HOMaHITHOCTI
3reHepoBaHUX MPUKIALIB. IX MOKHA YMOBHO KIacu(iKyBaTH 3alexkHO Bij TOro,
JI€ TPOBOJAUTHCA MomnepeaHs Audys3is — B MIKCEIbHOMY MpocTopi abo B
JaTeHTHOMY mpoctopi. llepmuit kmac MeTOMIB TeHEpye 300pakeHHS
0e3MmocepeIHbO 3 BUCOKO PO3MIPHOTrO MiKCeNbHOro piBHA, Hanmpukiaa, GLIDE
ta Imagen. [Hmmit kiac € narentHumMu audysiiaumu Mozaensmu (LDM) no
skux Hajnexath Stable Diffusion, VQ-nudy3sis ta DALL-E 2 [1].

B moxem narentHOi nudysii sk 1 B 3BUYAWHIN Audy31idHIA MOl €
nporec npsamMoi Audy3ii Ta 3BOPOTHINA Tporiec (PEKOHCTPYKIliS), aje MpoIliec
nu(y3ii 3alyCKaeThCs B JATEHTHOMY MPOCTOP1, @ HE B MIKCEIBHOMY, 1110 POOUTH
BapTICTh HABYAaHHS HWXKYOK, a IIBHJKICT, BHBEACHHS MMBHUAMOK. [le
MOTHBOBAHO CIIOCTEPEKEHHSM, 10 OLIBIICTh OITIB 300pa)KeHHs TOTIOMAaraloTh
COPUMHATTIO JAeTalied 1 CEeMaHTWYHA, KOHIIENTyajlhbHAa KOMIIO3UIlIA BCE IIIE
3QUIIAETBCS  MICHS CHJIBHOTO CTHCHEHHsS. L[LDM  BUIBHO  JEKOMITO3y€E
neplenTUBHE 1 CEMaHTUYHE CTHCHEHHS 3a JOMOMOIOI T€HEPATHUBHOTO
MOJICTIOBaHHS, CIIOYaTKy BIJICIKAIOYM HAJIMIIKOBICTH Ha PIBHI IIKCEIIB 3a
JIOTIOMOTOI0 ~ aBTOKOJyBaJbHUKA, a TOTIM  MaHIMYJIOKYH/TeHEPYIOUU
CEMaHTHYH1 KOHIICMHIli 3a JIOMOMOrow Iporecy audysii Ha BHUBYCHUX
JIATEHTHUX JaHuX [2].

[Ipouec  mepuenTUBHOI  KOMIpecii  IPYHTYeTbCS  Ha  MOJEl
aBTOKOAYBaJIbHUKA. KOIyBanhbHUK € BHUKOPUCTOBYETHCA I CTUCHCHHS
BXigHOro 300paxenHs x € RF*™W*2 1o MeHIIOro ABOBMMIPHOrO IATEHTHOIO
BEKTOpA z = e(x) € RPwxe e 4acToTa JTMCKPETH3aIil
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Pucynok 1 — ApxiTekTypa JaTeHTHOI Audy31iiHOI Moaeni

[Tponiecu mudys3ii Ta 3HEMTYMIIEHHS BIIOYBAIOTHCSA HA JTATEHTHOMY BEKTOP1
Z. Mopnens 3HemymiieHHs — 1e oOymoBieHa B dYaci U-Net, momoBHeHa
MEXaH13MOM TEePEeXPECHOI yBaru Jijis 00poOKH rHy4YKO1 YMOBHOI iH(pOpMalii aJis
reHepailli 300pakeHp (HampuKiaa, MITKH KJaciB, CEMaHTHUYHI KapTHU, PO3MMTI
BapiaHTH 300pakeHb). CTpyKTypa €KBIBaJIeHTHa O0'€THAHHIO MPEACTaBJICHHS
PI3HUX MOJATBHOCTEH Y MOJEINh 3 MEXaHi3MOM TiepexpecHoi yBaru. KoxkeH tur
YMOBHOI 1HpopMaIllii moB’si3aHui 3 cuenudigHUM ISl JOMEHY KOyBaJbHUKOM
Tg JJIA IPOCKTYBAaHHS BX1AHOI 1H(pOpMaIlli ¥ Ha TPOMIKHY perpe3eHTAIllI0, IKY
MOYHA 3iCTABUTH 3 KOMIIOHCHTOM IIepeXpecHoi yBar, Tg(v) € RM*dr:

T
Attention(Q,K,V) = saftmax(qi ) -V,

ne Q= W - o(z), K =W 150, V= W 1o (), W e R,
Wéajlei] e Rdxdr' (PI:Z:') = R!\-‘xd;' IE(J’) c RMX&TT [3]
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