IMAGE MODEL ANALYSIS - AI-AZ0/C|H

I'HJ
I>1
o

oju|z] g/ Jo A5 AR

VAE-GANO]|[M C|5&=H, EBHAH,
2013-2025 £Q =29 H1 2| - 5| A Oﬂ-°|°

2] 2026. 10.



gheoll B7]: 2129 oju]A] A4 AIE BHE 113 (2014-2025)

pal

2013
2014
2015
2017
2020

2021

2021

2021

2022

2022
2022
2023

23

VAE

GAN

Diffusion (2015)

Transformer

v

iT

DALL-E

C

LIP

LDM (Stable

Diffusion)

C

FG

Flow Matching

Di

iT

ControlNet

-CHE

AR

ICLR 2014
NIPS 2014
ICML 2015
NIPS 2017
ICLR 2021

ICML 2021 (PMLR
139)

ICML 2021 (PMLR
139)

CVPR 2022

arXiv Z2|Z2IE (T
=¥ NeurIPS 2021
Workshop on Deep
Generative Models
and Downstream
Applications)

ICLR 2023
ICCV 2023

ICCV 2023

Zi-MRDe

Fol0] ZAIAULL

522018 At

s

25 Alet glo| Tt 22 O7?

AR QTA A Tt BY

£MOHE X2l =2

|4

20| EMAEDZ?

mup

-2 A2 Ho[E o 2+l

a

Hafal o2 et gf
4 C|FHS 1S 2

B ERIPIHANZES

oA EALt

EUCHER|= &= 2l st
a8

>

| a =

Yk AL tHE

e H21E AHRZ HiRI|

2 et £E5Har5|)

Stable Diffusion2| EtAY

BE DHO| I FK



VAE Auto-Encoding Variational Bayes
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Kingma, D. P., & Welling, M. (2013). Auto-Encoding Variational Bayes. ICLR 2014. arXiv:1312.6114 - 4|&: VAE-X}7|3| 7



GAN Generative Adversarial Nets
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| “the generative model is pitted against an adversary” — &7

Goodfellow, I. J., Pouget-Abadie, J., Mirza, M., Xu, B., Warde-Farley, D., Ozair, S., Courville, A., & Bengio, Y. (2014). Generative Adversarial Nets. NIPS 2014.
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lequIO (2015) Deep Unsupervised Learning using Nonequilibrium Thermodynamics
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“systematically and slowly destroy structure in a data distribution
through an iterative forward diffusion process” — &%

Sohl-Dickstein, J., Weiss, E. A., Maheswaranathan, N., & Ganguli, S. (2015). Deep Unsupervised Learning using Nonequilibrium Thermodynamics. ICML 2015.
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TraIleOrmer Attention Is All You Need
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Vaswani, A., Shazeer, N., Parmar, N., Uszkoreit, J., Jones, L., Gomez, A. N., Kaiser, £., & Polosukhin, I. (2017). Attention Is All You Need. NIPS 2017.

arXiv:1706.03762 - A|E: EFHARN
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m VIT An Image is Worth 16x16 Words: Transformers for Image Recoghnition at Scale
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that large scale training trumps inductive bias.”

Dosovitskiy, A., Beyer, L., Kolesnikov, A., Weissenborn, D., Zhai, X., Unterthiner, T., Dehghani, M., Minderer, M., Heigold, G., Gelly, S., Uszkoreit, J., & Houlsby, N

(2020). An Image is Worth 16x16 Words: Transformers for Image Recognition at Scale.
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DALL y E Zero-Shot Text-to-Image Generation
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(a) a tapir made of accordion. (b) an illustration of a baby (c) a neon sign that reads (d) the exact same cat on the
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“autoregressively models the text and image tokens as a single
stream of data” — &

Ramesh, A., Pavlov, M., Goh, G., Gray, S., Voss, C., Radford, A., Chen, M., & Sutskever, I. (2021). Zero-Shot Text-to-Image Generation. ICML 2021 (PMLR 139).
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2021 CLIP Learning Transferable Visual Models From Natural Language Supervision

N (1) Contrastive pre-training (2) Create dataset classifier from label text
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“predicting which caption goes with which image” — &
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LDM (Stable Diffu SiOn) High-Resolution Image Synthesis with Latent Diffusion Models
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“we apply them in the latent space of powerful pretrained
autoencoders” — 7

Rombach, R., Blattmann, A., Lorenz, D., Esser, P., & Ommer, B. (2021). High-Resolution Image Synthesis with Latent Diffusion Models. CVPR 2022.
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m CFG Classifier-Free Diffusion Guidance
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Score Matching w/ Diffusion Flow Matching w/ Diffusion Flow Matching w/ OT
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m DIT Scalable Diffusion Models with Transformers
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Peebles, W., & Xie, S. (2022). Scalable Diffusion Models with Transformers. ICCV 2023. arXiv:2212.09748 - H|H:
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m COIItI’OlNEt Adding Conditional Control to Text-to-Image Diffusion Models

B9{0] 2R|%Lt
2002 XA HIR|-22H2 Hets| X|HE 4 YU,
ofA| E2ALt

Hefl 2E2 UL FL, SAHES 80 224 -AHA|-2/0] 22
'HIE'S THE| ehs ettt

meccccccccccccs|cccccccccnccnnn,

3
[}

'
[

'
'

'
H '
'

zero convolution

\ { §

neural network neural network | : trainable co
block block (locked) | PY |
: [ '

l . [ zero convolution

¢ H |
y R O ———
e ControlNet
(a) Before (b) After

22l 222 HIN(RE), 34 HAES 00IMEE HH(QES) (2 =2 Figure 2)
=]

¢l =& A1} ADE20K 28 =21 44/d FID 15.27 (PITI 19.74, ControlNet-lite 17.92;
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