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Algorithm 1: DDPM Sampling Method.
Input:
T — the number of diffusion steps.
o PR op — the standard deviations for the reverse
transitions.

Output:
xo — the sampled image.

Computation:
cxr ~ N(0,I)
:Fort=1T,..., ldo
if £ > 1 then

2~ N(0,1I)
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Algorithm 2: Annealed Langevin Dynamics.

Input:

Opyenns or —a sequence of Gaussian noise scales.

N — the number of Langevin dynamics iterations.

Yy - ~1 — the update magnitudes for each noise scale.
Output:

) — the sampled image.

Computation:

1: 2% ~ N(0,T)
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Algorithm 3: Euler-Maruyama Sampling Method.
Input:
At < 0—anegative step close to 0.
f —afunction of z and ¢ that computes the drift coefficient.
o — a time-dependent function that computes the diffusion
coefficient.
Ve log py () — the (approximated) score function.
T — the final time step of the forward SDE.

Output:
x — the sampled image.

Computation:

l:t=1T

2: whilet > 0 do

3: Az=|[f(z,t) — o(t)?-Vilogpi(z)]-At + o(t)- AL
4: zr=zx+Ax

5. t=t+At
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TABLE 1

Our multi-perspective categorization of diffusion models applied in computer vision. To classify existing models, we consider three criteria: the
task, the denoising condition, and the underlying approach (architecture). Additionally, we list the data sets on which the surveyed models are
applied. We use the following abbreviations in the architecture column: D3PM (Discrete Denoising Diffusion Probabilistic Models), DSB (Diffusion

Schradinger Bridge), BDDM (Bilateral Denoising Diffusion Models), PNDM (Pseudo Numerical Methods for Diffusion Models), ADM (Ablated
Diffusion Model), D2C (Diffusion-Decoding Models with Contrastive Representations), CCDF (Come-Closer-Diffuse-Faster), VQ-DDM (Vector
Quantised Discrete Diffusion Model), BF-CNN (Bias-Free CNN), FDM (Flexible Diffusion Model), RVD (Residual Video Diffusion), RaMViD

(Random Mask Video Diffusion).

[Paper [Task [Denoising Condition [Architecture [Data Sets
Austin ef al. [78] image generation unconditional D3PM CIFAR-10
Bao et al. [20] image generation unconditional DDIM, Improved CelebA, ImageNet, LSUN Bed-

DDPM

room, CIFAR-10

Benny et al. |79] image generation unconditional DDPM, DDIM CIFAR-10, ImageNet, CelebA

Bond-Taylor et al. '80] image generation unconditional DDPM LSUN Bedroom, LSUN Church,
FFHQ

Choi et al. @] image generation unconditional DDPM FFHQ, AFHQ-Dog, CUB, Met-
Faces

De et al. [82] 1mage generation unconditional DsB MNIST, CelebA

Deasy et al. [83] image generation unconditional NCSN MNIST, Fashion-MNIST,
CIFAR-10, CelebA

Deja et al. [84] image generation unconditional Improved DDPM Fashion-MNIST, CIFAR-10,

CelebA

Dockhorn et al. [21] image generation unconditional NCSN++, CIFAR-10
DDPM++
Ho et al. 2] image generation unconditional DDPM CIFAR-10, CelebA-HQ, LSUN
Huang et al. [59] image generation unconditional DDPM CIFAR-10, MNIST
Jing et al. [30] image generation unconditional NCSN++, CIFAR-10, CelebA-256-HQ,
DDPM++ LSUN Church
Jolicoeur et al. [85] image generation unconditional NCSN CIFAR-10, LSUN Church,
Stacked-MNIST
Jolicoeur et al. [86] image generation unconditional DDPM++, CIFAR-10, [LSUN  Church,
o NCSN++ FFHQ
Kim et al. [87] image generation unconditional NCSN++, CIFAR-10, CelebA, MNIST
DDPM++
Kingma et al. lﬁ] image generation unconditional DDPM CIFAR-10, ImageNet
Kong ef al. [89] image generation unconditional DDIM, DDPM LSUN Bedroom,  CelebA,
CIFAR-10
Lam et al. [90] image generation unconditional BDDM CIFAR-10, CelebA



Liu ef al. [91] image generation unconditional PNDM CIFAR-10, CelebA
Ma et al. image generation unconditional NCSN, NCSN++ CIFAR-10, CelebA, LSUN Bed-
room, LSUN Church, FFHQ
'Nachmani et al. [93] image generation unconditional DDIM, DDPM CelebA, LSUN Church
Nichol et al. [6 image generation unconditional DDPM CIFAR-10, ImageNet
Pandey et al. [19] image generation unconditional DDPM CelebA-HQ, CIFAR-10
San et al. [94] image generation unconditional DDPM gilebﬁ, LSUN Bedroom, LSUN
urc|
Sehwag et al. [95] image generation unconditional ADM CIFAR-10, ImageNet
Sohl-Dickstein ¢f al. [I]  image generation unconditional DDPM MNIST, CIFAR-10, Dead Leaf
o Images
Song et al. [13] image generation unconditional NCSN FFHQ, CelebA, LSUN Bed-
room, LSUN Tower, LSUN
Church Outdoor
‘Song et al. [15] image generation unconditional DDPM++ CIFAR-10, ImageNet 32x32
Song et al. image generation unconditional DDIM CIFAR-10, CelebA, LSUN
Vahdat et al. 17 image generation unconditional NCSN++ CIFAR-10, CelebA-HQ, MNIST
Wang et al. [9 image generation unconditional DDIM CIFAR-10, CelebA
Wang et al. [97] image generation unconditional StyleGAN2, Pro- CIFAR-10, STL-10, LSUN Bed-
jectedGAN room, LSUN Church, AFHQ,
FFHQ
Watson ef al. [98] image generation unconditional DDPM CIFAR-10, ImageNet
'Watson et al. [8] image generation unconditional Improved DDPM CIFAR-10, ImageNet 64 x64
Xiao et al. [99] image generation unconditional NCSN++ CIFAR-10
Zhang et al_[71) image generation unconditional DDPM CIFAR-10, MNIST
Zheng ef al. [ﬁ]] image generation unconditional DDPM CIFAR-10, CelebA, CelebA-HQ,

LSUN Bedroom, LSUN Church

Bordes et al. @]

conditional image generation

conditioned on latent repre-
sentations

Improved DDPM

ImageNet

Campbell et al. [102]

Chao et al. [103]

conditional image generation

conditional image generation

unconditional, conditioned
on sound
conditioned on class

DDPM

Score SDE, Im-
proved DDPM

CIFAR-10, Lakh Pianoroll

CIFAR-10, CIFAR-100

'Dhariwal et al. '5] conditional image generation unconditional, classifier ADM LSUN Bedroom, LSUN Horse,
guidance LSUN Cat

Ho et al. [104] conditional image generation conditioned on label DDPM LSUN, ImageNet

Ho et al. [77[ conditional image generation unconditional, classifier- ADM ImageNet 64x64, ImageNet
free guidance 128x128

Karras et al. [IEI] conditional image generation unconditional, conditioned DDPM++, CIFAR-10, ImageNet 64 x 64
on class NCSN++,

DDPM, DDIM
Liu et al. [@ conditional image generation conditioned on text, image, DDPM FFHQ, LSUN Cat, LSUN Horse,

style guidance LSUN Bedroom

Liu et al. [22] conditional image generation conditioned on text, 2D po- Improved DDPM CLEVR, Relational CLEVR,
sitions, relational descrip- FFHQ
tions between items, human
facial attributes

Lu et al. Ml conditional image generation unconditional, conditioned DDIM CIFAR-10, CelebA, ImageNet,
on class LSUN Bedroom

Salimans et al. [108] conditional image generation unconditional, conditioned DDIM CIFAR-10, ImageNet, LSUN
on class

Singh ef al. |109| conditional image generation conditioned on noise DDIM ImageNet

conditional image generation unconditional, conditioned D2C CIFAR-10, CIFAR-100, fMoW,

Sinha et al. E]

on label CelebA-64, CelebA-HQ-256,

FFHQ-256

Ho ef al. [34] image-to-image translation conditioned on image Improved DDPM ctest10k, places10k

Liet al. [37] image-to-image translation conditioned on image DDPM Face2Comic, Edges2Shoes,

o Edges2Handbags

Sasaki et al. [@ﬂ image-to-image translation conditioned on image DDPM CMP Facades, KAIST Multi-
spectral Pedestrian

Wang et al. I36] image-to-image translation conditioned on image DDIM ADE20K, COCO-Stuff, DIODE

Wolleb ef al. [38]

image-to-image translation

conditioned on image

Improved DDPM

BRATS

Zhao et al. [35] image-to-image translation conditioned on image DDPM CelebaA-HQ, AFHQ
Guet al. [11Tr text-to-image generation conditioned on text VQ-Diffusion CUB-200, Oxford 102 Flowers,
MS-COCO
Jiang et al. [23] text-to-image generation conditioned on text Transformer- DeepFashion-MultiModal
o based encoder-
decoder
Ramesh ef al. [112 text-to-image generation conditioned on text ADM MS-COCO, AVA
Rombach et alﬁ text-to-image generation conditioned on text LDM Openlmages, WikiArt, LAION-
2B-en, ArtBench
Saharia et al. text-to-image generation conditioned on text Imagen MS-COCO, DrawBench
Shi et al. [9] text-to-image generation unconditional, conditioned Improved DDPM Conceptual Captions, MS-
on text COoCco
Zhang et al. [E' text-to-image generation unconditional, conditioned DDIM CIFAR-10, CelebA, ImageNet
on text
Daniels ef al. [25]) super-resolution conditioned on image NCSN CIFAR-10, CelebA




Hu et al. [118]

multi-task (image generation, in-
painting)

unconditional, conditioned
on image

VQ-DDM

CelebA-HQ, LSUN Church

Khrulkov et al. [119]

multi-task  (image generation,
image-to-image translation)

conditioned on class

Improved DDPM

AFHQ, FFHQ, MetFaces, Ima-
geNet

Kim et al. [120]

Luo et al. ﬂlzl'l

multi-task  (image  translation,
multi-attribute transfer)

multi-task (point cloud generation,
auto-encoding, unsupervised rep-
resentation learning)

conditioned on image, por-
trait, stroke
conditioned on shape latent

DDIM

DDPM

ImageNet, CelebA-HQ, AFHQ-
Dog, LSUN Bedroom, Church
ShapeNet

Lyu et al. [122]
Preechakul ef al. [123]
Rombach et al. [10]

Shi et al. [124]

multi-task (image generation, im-
age editing)

multi-task (latent interpolation, at-
tribute manipulation)

multi-task (super-resolution, image
generation, inpainting)
multi-task  (super-resolution,
painting)

in-

unconditional, conditioned
on class

conditioned on latent repre-
sentation

unconditional, conditioned
on image

conditioned on image

DDPM
DDIM
VQ-DDM

Improved DDPM

CIFAR-10, CelebA, ImageNet,
LSUN Bedroom, LSUN Cat
CelebA-HQ

ImageNet, CelebA-HQ, FFHQ,
LSUN
MNIST, CelebA

Song et al. [3]

multi-task (image generation, in-

unconditional, conditioned

NCSN

MNIST, CIFAR-10, CelebA

painting) on image
Kadkhodaie et al. [El multi-task (Spatial super- conditioned on linear mea- BF-CNN MNIST, Set5, Set68, Set14
resolution, Deblurr'mg, surements

Song et al. [4]
Hueet al. [126]

Chung et al. I‘l27]

Compressive sensing, Inpainting,
Random missing pixels)
multi-task (image generation, in-
painting, colorization)

medical image-to-image transla-
tion

medical image generation

unconditional, conditioned
on image, class
conditioned on image

conditioned
ments

on measure-

NCSN++,
DDPM++
DDFM

NCSN++

CelebA-HQ, CIFAR-10, LSUN
ONH

fastMRI knee

Ozbey et al. [128]

medical image generation

conditioned on image

Improved DDPM

IXI, Gold Atlas - Male Pelvis

Song et al. [129] medical image generation conditioned on measure- NCSN++ LIDC, LDCT Image and Projec-
ments tion, BRATS

Wolleb e al. l4_1] medical image segmentation conditioned on image Improved DDPM BRATS

Sanchez ef al. [T30] medical image segmentation and conditioned on image and ADM BRATS

anomaly detection

binary variable

Pinaya et al. [44] medical image segmentahon and conditioned on image DDPM MedNIST, UK Biobank Images,
anomaly detection WMH, BRATS, MSLUB
Wolleb et al. 125] medical image anomaly detection conditioned on image DDIM CheXpert, BRATS
Wyatt ef al. [46] medical image anomaly detection conditioned on image ADM NFBS, 22 MRI scans
Harvey et al. M video generation conditioned on frames FDM GQN-Mazes, MineRL Navigate,
CARLA Town01
"Ho et al. ﬂ132] video generation unconditional, conditioned DDPM 101 Human Actions
on text
Yang et al. [m‘] video generation conditioned on video repre- RVD BAIR, KTH Actions, Simula-
sentation tion, Cityscapes
Hoppe et al. [134] video generation and infilling conditioned on frames RaMViD BAIR, Kinetics-600, UCF-101
Giannone et al. |135| few-shot image generation conditioned on image Improved DDPM CIFAR-FS, mini-ImageNet,
CelebA
"Jeanneret et al. [136] counterfactual explanations unconditional DDPM CelebA
Sanchez et al. |137r counterfactual estimates conditional ADM MNIST, ImageNet
Kawar et al. [27] image restoration conditioned on image DDIM FFHQ, ImageNet
Ozdenizci ef al. '138] image restoration conditioned on image DDPM Snow 100K, Outdoor-Rain,
RainDrop
Kim ef al. [139] image registration conditioned on image DDPM Radboud Faces, OASIS-3
"Nie et al. | adversarial purification conditioned on image Score SDE, CIFAR-10, ImageNet, CelebA-
Improved HQ
DDPM, DDIM
Wang et al. w] semantic image generation conditioned on semantic DDPM Cityscapes, ADE20K,
map CelebAMask-HQ
" Zhou et al. [142] shape generation and completion unconditional, conditional DDPM ShapeNet, PartNet
- shape completion
Zimmermann ef al. [43]  classification conditioned on label DDPM++ CIFAR-10
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757 AR L1528 bR AERT T B A 3EAT 43 28, R 1R
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THEN BT BB T FM R E T RFEA, XM AT TR ES,
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3.1.1 MRy EMERER

Sohl-Dickstein®§ A B TAERS B E XAk, anzg2. 1Pk . Frie th i ph 22 j 2 ik
TAEZ REGRIIGRAN.

AustinZ A# & T Sohl-Dicksteins A (1575, EFXF B MUY HIUBRL, B 517 )l A2 o 4
F R A MR AN IRIE B o AT 65 SR 5 2 AT T B AR AT 55 A0 B2 U B B 36 4
ap
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Rl

HofE NY e T g th i) LAE, 4@ i il vh A — P R A i ok S g . 1
— AR T BT AR 5 BT bR . O T TN UG R e S, VEREER T R A
ffPixel-CNN++22 44,

fEHoZ NAR M TAEZ Lo NicholZ AR T — Lo it 82 348 MR 75 6 X TR 4
e R UIA R BN . AR T — Pl (a4, W7 DUBE G 7E 5% T AR 45 R U AR5
Bo BBAh, AT I TR B2 31 07 2 4 R B i g U AL A 0 B LA SR T T R R e S — I
FOVFERIREE, RAFTELONM PR,

Song®§ NFHAE L /R AT Kd FE e . AR U FE AR AR, BN E SR TRINIE S FEA, SRS
MATASTHEE R T — 2. X—BFECRFEE B, XA AR TR AN B
7R SRR A 2 e e s 2Y (DDIMD

Sinha%§ N ¥ TAESE H T HA X R M HURII AL (D2C) , X2 —PhEgmhd 2%
A HIBE RS DN BB R (AR O i . IZAEZE4E H (UDDPMEEH, 8K 7 7 o
5 3 Gk A B

PRS- T — PO EHEBI 25 58 AT AT 0 T Al vT e 7S S0 5. AT TR e 92
1 7 FID[RI 75 B Db 0% . fE# FIVGG-1 Rl 2%, 48 FIDDPMKAE &
.

Nachmani %5 (¥ TAE S A4 FA A (B s 0 FlGammadr A VR &) B #d X
IEFER TR S 3 AT . BT Gamma 2 AT B AT S s @ RE 7y, 45 R R SR A I FIDAE AN
SRR WSSO R

Lam% A\ %7 S RAE RO A TR o YN ZRAE S TR 5 ARG —FECRYME . RIS 73 48 /5
ARG E R B AE, CAMERE I TR AR 2R HEBE R AS D IR . w70k, Jdid
IE] 78 PTG S HOR I T TR 88 0 iR 4% A e 1o R T8 O Rl R

Bond-Taylors Af&tH 7 — /MBI BRd AR, K A R & AL (
vector quantization) N TG LIRS BRI R . transformersk % B BUd #2, Hop



ORI D REN AR . SRR, FOAY BN T @ B R4 R R, I e vr
S/ 2B IR (50-256) o

Watson®§ NFEH T —FhahaSgmfE 5%, ol MR BIR AR i), a2 28 BEAO(T) ,
HATRDES. i1 FDDPMZLF4/ECIFAR-10F1ImageNet I 317 B4 A4 S 56

TE—TTAESH, WatsonZE A [8]1 8 e/ AR U4 H S HUb B 5 S B B AL 1) 5
md AR, D — RAVPECRAE RS . AR NARAIAREE S (
Kernel Inception Distance) {FAMIKREL, feon 7 Al FBENUER B T Bk 58 iR AL «
BTk, AR T — MRS BUCRFERS R, RS A S DLRTAE [ A #2, w7
LLd I B/ R AP BRI SE 4 ST 25 R . A FIFIDFIWIAG 73 4 (IS) 1R R AR, %7524
AR TRy R A AL
ALl T Bond-Taylor’s NI Watson®5 A, H 45 N S5 EoR AR L, [ It RASFAE AR 19 5
. EREMEZHE. AT NE RS GANE KB Mg fE v, DX r FSEREAS (Rl i
P FBREAR CRBA MRS ERFEAD , B/ MU A KLEE . 280, rhdid
BARERT AN (GEARMERD FEAIER LR RFEASR S SR A AEMHT
GANZE A K & S IH — A INCSN+ 424, e AT THE R & AN T~ 28 1 1) BB A e
LT RANFIDAA,  RAE 2R L H A B B P 2120 220001

Kingma® NGIN T — &4 HUE AL, ] DASRAS MG BEAG THIN RSB BER T RE TR . AR AT TH
AT ERL IR AR VAR I 80 X 206 0 b N e AT e 7, R 2 00 5 30 1 e o TR S T SRR
AT AR 4 AR SE T IX — ik, RO CART SRS HE AR R FA IX — e 2 i . AE VIR TT
R, AATIR B B R A A FEAR i 15 5 32 25 e LU ek R R

Bao%F A$&H T —FhA 55 Al A HE B/R W] R HOd FE AT I ZR I BAE AL . i id v
56 H O T VA R B e B AN T Z M 0 A Al o, IR F 0 2R 0 5 TR 23 AR B R 3
WP, TR AR B4R, R A R4 = T 2020406% . o 80Eid 5 R Y
SKAEE RIS . SR1M, AT kD TN ZEDDPMAE R (AT ] (w25, 40 B0 BR ) 7E — L6 s i
B IYE A .

Zheng%5 N WAEAT EODBREWNZII AR, IFHE HH— Pl i 7805 15 = S B AL e 75 4 i
[F) 9™ B 5 4K L R 20 SRR S AT I BRI 0 o T SRR AN AT Ak B3 A1 - 4 18 )
AR R, A R AR B A SR UL Y R 1 23 A o AREE A7 8 i GANER A e 72 3k
TG FRATE R B A AL S5 5 OB R R R 25 [F] U -Neth AL, (R BA TR In i
12 BT ISR

Deja®§ N5 Je 7 i BB G m il B2, FF e P MR B B A pl ot A e e 2
PRIk, A AT U R AR A AN 4y I8 ) e ) 2 1) e P 2 LB I B RO AL )
AR . RIS RS FAE B AR R AT U-Net2844 .

Wang % A Arjovsky %5 AR Senderby %5 A4 Hi(MIARVETFAG, @I 7 bk 7= R 1 5



SR AE S . X R TR AT AR ORI, %R S A AN
IS TG B0 BRI B AR AL . A v ANLEE T B SRR AR . X
LS AR 5 2 M PR A 2 AR R AR BT

3. 1.2 ETHEREREAE

MZHTH) TAEFFUG, Song S8 NFEH T — S8 FE T B A SCUE 0 A A sodt o B AT Sl 25
HUERAER Be. 0 TR, 1E#E R 1 e /i ROBE LS nrr e e A 5 PN ANCSN - BT 3
o XFTRAE, AATE O SEON R B s ME (EMA) , JF4  Langevin  dynamics
EREESE, DI KIIERAN TR, IE RSB T NCSN  fE s HF R R L8
A

Jolicoeur-Martineau %5 A\ 51 AXFIPE H BRI 2588 73 BOUL ORISR dE T B . ot
b, AR T —FFR N —E0R KR (Consistent  Annealed Sampling) FIHTRAEFLT
JFUEW] ¥ tannealed Langevin7VEHARE . AT MG AL BSEIR KB, B i) B br iz [a] 58
TR AN, AN S R 22 R

Song & NFREEET /BN BUS LR T REME . flAIT38 5 255 70 B UL 452 2% AT A
BRECORSEIIX — B bR. X T EBURAERSES:, fbA 16 FIDDPM++ 4244

EE St T —PhEE T 70 B A s B Nk AR L4 & (IPF) BSRB, X2 —F A T
filf UL E T MF (Schr " odinger  bridge) 7] @ 4R o X AT R 75 A8 ERAE B DL S B
A AT TN, X FTRER, PR nT DLRARAAT 23 A

Vahdat FF5 NGRS ERAE Y HOSEAL.  MAIER  VAE X 727 [A)2EAT S A 1 fi
e XTI TAESLI T miAS6MREHIERFEEE . X T EURA L, /& RAINCSN++ 242
.

3.1.3 FENL A TR

DiffFlow 1ER—FBi AL BRI 2 51N, E4E T IH— iy B, M
PHOSEA M RERE, TR SR S R TN R MR X, VAR
PR s 1201

Jolicoeur-Martineau %5 A5I N T —F#i") SDE Kf##s, ©Ltt Euler-Maruyama {R2%|
5%, FH HANFEM A i MR B o %R A8 7E — 20 B AR B a2 36 b 4 FH TN A R AT P
fiti

Wang %5 N3RH T —FPiE T B8 s ATAR AR USRS, X2 — AR B E, Horb
BB B S HAR A P RRCA, 58 B B SEBr H b

Dockhorn %5 N GyETEF 1P B8, @i B in s — A B GERED KRG
FBHJEMIZ 7 (Langevin) UGS FE, 1k 123 F5 o M — [ R 76 . 2% 58 B8 (K09 0 )
PR RIS 2 BIE R 5 2 ) . AEBY R T TR, R T — MGGV



Hiz (FRAREVEILED , PAR—FREEIE, il B0 K ig SDE. e K H
NCSN++ F1 DDPM++ ZEMREZHARIESL, 7ETFIMEBRAER BT IR, FFO0T36
ARLFR T2 B O R

SZ e P A 3 B T 4 - BN ORI BRI R K, Deasy S5 AYJ 2
SrUCHE LAHE B EZAS RS 2 A o S VA I o8 EE (Y R A, AR ITE 2 AN BER AR E st
BN THAAEMEER, FOMERESEN T BURT 2R A sEaeE s 7 itm. #%
THERK I — A EEY 5O BA AR R % .

Jing & NI I el D S B0 25 ()R R 9 BUSE R SR 1 R A4 S ], B8
AR R KOS, TR RN B R I R A B — A IR T b,
AT — A BRI R XSRS, F S Etkae . XIUCAE R T
HAREG A B TEVPAS TG A BB A B I VERT AR 5 i et iR B AR e 3RAS T A A
SRR, RIS [ A . 12O VAR IS T R A4S

Kim %5 AN BCEY B RSO AE e PRI R o 3 3@ 5 5 FH ml I 25 A 3 — A AR 2R o iz
PRGBS B 48 25 ) r () S AT A, BAE ] LUK R R BB 5 0 A . SR
KRR N T 2 d fE . %7 N TNCSN++HIDDPM+HESE, i I3 — Ak it A Y
T ResNet.

Ma 25N BEMEE My BUSREE AR, RN RRES R T 5 Hiosi A
AU, AT AR AT 1 S R, BE SR S R A R TR AR AR, B
KB A E BRERBVIMERE S RAE . fEE A NCSNAI NCSN++EAT T S28t, H
T R VETE R R T RS U B . CREEP BRI T 2065) R XTI
PG AN R OREE T AHIA S N R e O & . R R

3.2 ZMEMRAER

N RIA TR B T 26 A R & BRI B A . 256 FE R T R AR S, R
ZHAGOL T — IR % . A TERIN PUT AR A AR, X WA IRAL T

3.2.1 HEy B REE

Dhariwal &8 NG| T — L8500 S ORIty BB ). FID.  fAI ISR 1 70 K38 4R
Ty XM A B LR AR SR A I R P O SR . AATTREAT T eSS
R A RS

Bordes 45 A\t AT LA IR H 5 SR a6 R REAT BUBORME 2 B BRI BHE 55 7 AR RO
MATIE AL T A FSRIEA IR, BRI, 9B R i T AR B DL SRR 2% A IR A
YE# XS Dhariwal S5 A$RHIK) U-Net ZEHiEAT 7 — 220280, Blindsms e —nz,
FF B AR R B 1A RS

Hhfie R 7 SO VR ORI AU AR P DX A B R - AT T8 P A 3 i 45



KRG FHRMIERE . BRI 85 S BARB R X, 1058 AR S 1 s
BAIERIE bo Bedb, ABATTEBIAATT Ao BB RN 21 c R MR 2 AR s ], AT A2 KT
MEG .  1E# R 72T Dhariwal %5 AHIZEH .

Kong %5 N5 X T JES HUD AN 7 /K P 2 IR (XU o @it e SUIXUS, fAr6Ess
g — AT B AP R A B A . 205728 F 2 AT DDIMAIDDPM 444 78 5 A=
B EREAT T I

Pandey “GHE T —AMEMRSEHEHAHELL, HA A2 VAE, FEFR#E 2 H VAES
V5 IIDDPM.  VAERWEE 2% (8] o] F T A i R I A 25, A DDPMAY R It =5 . il
SMESRJS, AERE) DDPM  RefgiZ AWBIANE MR AR, SR HARH G, dn B R AN DA
VAE [ffiit sk rE, i AASIR e S 258 2644, T DDPM AW B 914G 1R .

Ho Z5 AN/ T B HUBAL (CDMD , —FhLAImageNetZ Ay 414 A it 20 HF R B 1%
W77k MBATAELE & 2 AN B, L Hh SR o 0 35— A2 A 1l DA R 2 2% 1R 1Y
R HE R . B S RO 57 5 A o0 0 S R A s T PR R o R 7Y DA T AR 43 7 2R
BIG R AT

Benny %5 ABFST T 30 [l A2 o 93000 A 1T AS 2 Mg 75 PO A R B e AT TS i, —
S SR ) 5 T L3 T A N PR S R i SR . ALTIAB ST DA AR AR A LL IR [
BUE, DARAESATHE(E I e /s MM . 1%5KIS 27 DDPM A1 DDIM ZHyz |
BEATVPAL 1

Choi &5 N 5T P 7K P54 BUS AL % 5] AL i ME S R 5 . AT DR B AR R 1% 5t
AT ZRAE SR —FB IR T 58, BRI BOBE AL 2 5 £ & s ME & o 12 VAR A5 1k
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TR MbATHfEYE DDIM  RoR BN 2R 22 B0 R 10 R0 SR R B AT AR 1R R4
PR, (HRFEDBREOR . A, AN HRRESEZIMM L. s, AL
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Song  ZF AIRHGY HUR AL AR NODE, Lufs Ak H 5893y ml LU FH Fis 08 4 28
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Saharia 5% AFZH T — MEAY B R AT BB 2R B R M AOHEZE, 5 RO DY MESS
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Hig, HANERWREROHEASHEME. &E, WITHREIN T BIERNDREXFERS



Fl (1

N T AR I EME, Sasaki 55 AFEH T —FPU R AN BRE I ZR9 BOBE AL 1
Jiik. FERIAEBERES, MR DL — MR R R A A, IS,
P HBORLIRY (1453 2% bR U G PR — BB AT IE A
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o BEEMRACE TP MRHIESRRIES, BRI R T T — M.
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Fig. 2. Images generated by Stable Diffusion (10) based on varkous text prompts, via the it /beta.dreamstudio.aidreamplatform.
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