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https://arxiv.org/abs/2405.17247
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An Introduction to Vision-Language Modeling

Florian Bordes®. Richard Yuanzhe Pang™ . Anurag Ajay™*, Alexander C.
Li"®*, Adrien Bardes', Suzanne Petryk®, Oscar Manas™, Zhigiu Lin®*, Anas
Mahmoud!, Bargav Jayaraman’, Mark Ibrahim’, Melissa Hall’", Yunyang
Xiong®, Jonathan Lebensold™, Candace Ross’, Srihari Jayakumar®, Chuan
Guo’, Diane Bouchacourt’, Haider Al-Tahan’, Karthik Padihe’, Vasu
Sharma’, Hu Xu', Xiaoging Ellen Tan', Megan Richards’, Samuel Lavoie™,
Pietro Astolfi’, Revhane Askari Hemmat', Jun Chen™, Kushal Tirumala®,
Rim Assouel™, Mazda Moaveri¥, Arjang Talattof’, Kamalika Chaudhuri’,
Zechun Liu®, Xilun Chen’, Quentin Garride’, Karen Ullrich®, Aishwarya
Agrawalt*, Kate Saenko’, Asli Celikyilmaz® and Vikas Chandra’

‘Meta
“Work done while at Meta
‘Université de Montréal, Mila
“McGill University, Mila
University of Toronto
*Carnegie Mellon University
*Massachusetts Institute of Technology
“New York University
“University of California, Berkeley
“University of Maryland
“King Abdullah University of Science and Technology
*Canada CIFAR Al Chair
Core contributors, random ordering
Additional contributors, random ordering
Senior contributors, random ordering



B A5

= A TUA




ERFBRERT Al — XFETE

« DI ZF1EA condition

Condition
T (SHRE G ) Sora video/image

Sora YR BAERIFEIIER

https://openai.com/sora

https://openai.com/research/video-generation-models-as-world-simulators
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Animated scene features a close-up of a short fluffy New York City submerged like Atlantis. Fish, whales, sea turtles
monster kneeling beside a melting red candle. The art and sharks swim through the streets of New York.

style is 3D and realistic, with a focus on lighting and

texture. .....
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Five gray wolf pups frolicking and chasing each other around a  Archeologists discover a generic plastic chair in the desert,
remote gravel road, surrounded by grass. The pups run and excavating and dusting it with great care.

leap, chasing each other, and nipping at each other, playing.
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Paper: https://arxiv.org/abs/2403.17694
Demo: https://huggingface.co/spaces/ZJYang/AniPortrait_official




ControlNet: https://arxiv.org/abs/2302.05543
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Sketch Normal map Depth map Canny|! '] edge M-LSD[Z-] line HED[" 1] edge ADE20K[V6] seg. Human pose
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https://laion.ai/blog/laion-5b/

LAION
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Backend url:

https://knn5.laior

Index:

(on 52 I

Clip retrieval works
by converting the
text query to a
CLIP embedding ,
then using that
embedding to query
a knn index of clip
image embedddings

Display captions@
Display full
captionsO

Display similarities
()

Safe mode@

Hide duplicate urls
Hide (near)
duplicate images@
Search over

Search with
multilingual clip
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french cat

french cat

. |

french cat
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Hilarious pics of funny
cats! funnycatsgif.com

How to tell if your
feline is french. He
wearsab...
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cat in a suit Georgian
sells tomatoes

French Rread Clat T anf
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https://arxiv.org/abs/2208.01618
https://arxiv.org/abs/2208.12242

A photo of “S.”

Source of image: https://arxiv.org/abs/2208.01618
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Source of image: https://arxiv.org/abs/2208.01618



N FEE R EL

frame 1 frame 2 frame 3 .-

A
(c NYA YA N
...... ...... ......

xS iE 24 & frames - RExE—1E frame A& 64 x 64 {& patches
Transformer —2ENF /A 1440 & frames - A 6 BE 1@ patch

>

RE&FIBY patch MM B EFZ M attention = %I 36 JEX attention?!

[ 1 1T [ ]
PLL ][ PL2 | - PL16 [ P21 ][ P2,2 | wern 216 || P31 ][ P32 | oo

| —samnny |

(= r R ERISEMERE - KRERE A HRER M KERVEIL)




Spatio-temporal
Attention (3D)

Spatial Attention
(2D)

Temporal
Attention (1D)

\/

AY4

\/

\/

\/

N/

VAN




frame 1 frame 2 frame 3

(&
3D

\_
PLL ][ PL2 | - PL16 [ P21 ][ P2,2 | wene 216 || P31 ][ P32 | o

| —samnny | (BT HEEEFEE - AERE A HIVERE T AEOEIL)




FREx FHE 24 {E frames - RExE—1E frame & 64 x 64 {& patches
— D ERE A A 1440 {E frames - £ 6 B&1E patch

Spatio-temporal  {RE&FTHHY patch MMEEIE M attention
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Input Text Prom T5-XxXL i4.6B e
P ot (4.66) | 16x40x24 3fps
SSR (1.2B) SSR (1.4B) A TSR (1.7B)
32x320x197 6fps 327x80x48 6fps 32x40x24 Bips ‘
TSR (780M) TSR (630M) SSR (340M)
$4x320x192 12fps 128x320x192 24ips 128x1280x768 24fps

Imagen Video https://arxiv.org/abs/2210.02303
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Video Diffusion Models: A Survey

Andrew Melnik
Bielefeld University

Michal Ljubljanac

Bielefeld Universify

Cong Lu

University of British Columbia

Qi Yan

University of British Columbia

Weiming Ren

University of Waterloo

Helge Ritter
Bielefeld University

https://arxiv.org/abs/2405.03150

andrew. melnik. papers @gmail. com

mijubljanac@techfok. uni-bielefeld. de

conglu@es, ubc. ca

gi.yan@ece. ubc. ca

wlren Buuwaterloo. ca

helge @techfak uni-bielefeld. de
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* Variational Auto-encoder (VAE)
* Flow-based Method

e Diffusion Method

* Generative Adversarial Network (GAN) Sora fEEAYE Diffusion
VXE

Source of image: https://openai.com/index/video-generation-models-as-world-simulators/
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Diffusion Transformer

https://arxiv.org/abs/2212.09748

Transformer (Denoise)
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Generative Adversarial Network (GAN)
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Generative Adversarial Network (GAN)
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VAE + GAN ——— AB ———

https://arxiv.org/abs/1512.09300

» REAL / GEN

GAN

[ Diffusion Process: y ~ q(y|x,t),t ~ pn ]

+

y|t=T=1000

Flow + GAN

https://arxiv.org/abs/1705.08868

Diffusion + GAN

https://arxiv.org/abs/2206.02262

yglt—100 yg|t—300 yglt—600 yg|t— = 1000

[ Diffusion Process: y, ~ q(yg|xg.t).t ~ px ] [ T is adaptively adjusted. ]




VAE z~N(0,1) z is a vector from normal distribution

N Each dimension of z
x|z~ (”(Z)‘ U(Z)) represents an attribute

z mp o, 1)

VAE

ML Lecture 18: Unsupervised Learning - Deep Generative Model (Part 11)

https://youtu.be/8zomhgKrsmQ
(2016 ¥z EE)

NICE
https://arxiv.org/abs/1410.8516

Coupling Layer Real NVP

https://arxiv.org/abs/1605.08803
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Flow-based Generative Model

https://youtu.be/uXY18nzdSsM
(2019 HEE)

Diffusion

General tive Adversarial Network (GA...

ecture 1 (2018)

Introduction of Generative

Adversarial Network (GAN)
GAN &N 4

; T
Hung_ i Lee finiice-  GAN Lecture 6 (2018): WGAN,
6 i EBGAN
o 7 (2018): Info
T e AN
)
: p| & 002/1331 I - 2 i [ o R S, GAN Lecture 9 (2018)
s " 0o o pedilaiily Sequence Generation

https://www.youtube.com/watch?v=DQNNMIiAP5Iw&I|ist=PLJV_el3uV
TsMq6JEFPW35BCiOQTsogwNw (2018 #2388 K ELFE B EA4E5181h)
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Hung-yi Lee
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7% =.Al] Diffusion Model E
7 (2/4) (optional)

1 Diffusion Model &
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] Diffusion Model &

Denoising Diffusion Probabilistic Models (DDPM) o %
L 3 7T (4/4) (optional)

https://arxiv.org/abs/2006.11239
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Genie: Generative Interactive
E nVi ro n m e ntS https://arxiv.org/abs/2402.15391
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Genie: Generative Interactive
E nVI ro n m e ntS https://arxiv.org/abs/2402.15391

frame 1 frame 2

Dynamic
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Genie: Generative Interactive

Environments
o PDIREXRS
 HIRER ? W 8

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

RBERZEARENE



| —sEnnn | | —EEEnn |

|

T—E®EE F—EEE

Latent Action

80—

Aok 1 -8




Genie: Generative Interactive
Environments

Latent action: 6, 6, 7, 6, 7, 6, 5, 5, 2, 7

Source: https://sites.google.com/view/genie-2024/home



Source: https://sites.google.com/view/genie-2024/home
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https://arxiv.org/abs/2309.17080
https://wayve.ai/thinking/scaling-gaia-1/



