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https://artificialcognition.net/posts/video-generation-world-simulators/#concluding-thoughts
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https://artificialcognition.net/posts/video-generation-world-simulators/

Yann LeCun #2Jx Sora

‘% Aditya Ramesh & @model mechanic - 2H18H
¥ "pov footage of an ant navigating the inside of an ant nest"

@ Yann LeCun & = @ylecun - Mar 1

" Nice piece on what world models really are (or should be).

Video generated by Sora g Raphaél Milliere @raphaelmilliere - Feb 29

OpenAl unveiled its video generation model Sora two weeks ago. The
technical report emphatically suggests that video generation models
like Sora are world simulators. Are they? What does that even mean? I'm
taking a deep dive into these questions in a new blog post (link below).

i

w’

ARE VIDEO GENERATION MODELS
WORLD SIMULATORS?

artificialcognition.net

Yann LeCun @ &

e
.go, @ylecun

Hi Aditya, ants have 6 legs, no?
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Yann LeCun #2Jx Sora

BEIAEERZIE! IR RIIXFBITAE
ABHEARE

2 | TEE

timm | Al BRARZEE (ID: rgznai100)

HSSAIEERE=ZMU"HR", HRAXJATIEENKOBSZAFTUNEZBEREZEFE & CNN
2ZX Yann LeCun (#BiZIE) . LeCun 1S E Meta WEFEATLEHRERER, WE2HAAOKE
MR, MEEZSASNEHRBERLEE, SEMNZEREZESINFUBRARREFHL,
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ACI [EREREZEERIR

Bol34Rk :

LA OpenAl {3 Transformer ( SORA ) , 181 Scaling Law KRR/ AEHE/KE S , LABEIEFAE
[[] AGI,

BRSERATNIESS

Yann LeCun AREAIHFIREZIR , EIASHoWIeEBEEEIWER. B , URLTEELSNFIMH
REMR |, EIREAFEIge MR 7 EiIRAVEM,

ARV EINE -
EESEAFINHFERNEN , EfiEXEMNAIRIFTED , BIERNRREINE,

ﬁ
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EESERRES

® ZOMI

SORA #I3EERX,

longer detailed captions : LLM {4t Prompt

HIETRE

Re-captioning : Text-Video Pairs #iESE

Native aspect ratios : [RAHISTI%x

5 Stable Diffusion X3l

=B |14

Diffusion || ZrRIR

R LR EEHE

LLM Ki&E
CLIP : Contrastive Language-Image Pre-training
DALLE 3 : Text to Images
1LiENGER -
GPT4
CoCa: Contrastive Captioners are Image-Text Foundation Models
VAE : Spacetime latent representation
2. YESE -
MAGVIT-V2 : MAGVIT: Masked Generative Video Transformer
ViT : Vision Transformer
3. e -

DiT : Diffusion Transformers
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SORA 1R8I &iRIE

: {88F DALLE 3 ( CLIP ) B AFIEUERT <text , image> BRI ;

Stepl

Step2 : MBEIET] /9 Patches 1@

Step3 : &7 Diffusion Transformer NEWRIE N ERY , FTEMIAE N EIBIGIE

Step4 : DiT £ RAIMRETIBIFR R

® ZOMI

(

N\

I VAE JRfBes [ E46pRAETBFR ;

i VAE B3I E G S RASRETE

N TIRGT ;

Pixel Video Space ) [ Lower-Dimensional Latent Space
' _§ Spacetime Patches Latent Space
=
;\j tiveVid = Diffusion Transformer
ative video
. T 2
5 3 3
= 9 a . [
9 |= S| 2 Multi-Head
o 2] 2 Attetion c
o R Q 5
o=
Clean Video .g
VAN O

N

N Conditioning )

LLM GPT-4 ‘4—— Prompt

Text

11
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EMEFH . SORA 5T pk XtER RIBEIT
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https://www.bilibili.com/video/BV1Bx4y1k7BQ/

Sora B#F

SEAR > A ( text-to-video ) , BMETIEBERAYNARR , FHASLIIKIUAR -
BRESER  BEERYASY , FETIERA  BREREE NP 217 & JUREMAEN.
EXEILE | EHAYIIRE | Sora FEREMPRE , —THARPAHIESE | 55 E2E STRIURNEHILER.
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enie FIANBFIEE

https://arxiv.org/abs/2402.15391

https://sites.google.com/view/genie-2024/
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Genie A

IRBIIIR : < 11B
S : Bl&R. W
R : 30K /NI TSR ESR

Prompt

TeXt-tO- 5
image
sketch - -

® ZOMI

: 12 Agent F85)]

’iﬁﬁ.':l:.' : EEpREENIEHY N —IES

YT

Ploy: f8 {A. B. X. Y}

Prompt

Player 1
-
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HEIEF ISR

. Video tokens 2
] :
iy : Video o
tokenizer

Latent action
model

Latent actions @

i34

@ Video Tokenizer

[terative generation

(@ Dynamics Model

Tokenizer

Encoder Tokenizer

Decoder
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Genie #ZIMEEE & {58

¥R BREFY , IREIMFRE | NMBITZEIERAESD , AL EEFHTEE,
#HpY : Video Tokenizer, Latent Action Model #[] dynamics model,

f=28Y : ST-Transformer ( spatial-temporal ) ,

Video tokens 2

Video o
tokenizer
Latent action N
model . T.
Latent actions @ %2,

B1ESEREY ( Latent Action Model ) : EIEDNSHREY ( Dynamics Model ) @ FIA
SR AR E B RIS M Token , FOUTF—IA

Lieneonns <.github.io/

® ZOMI
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ST-Transformer 543 : ERF L IBINSTEE

H?I‘:‘Et;& ( ST blocks ) : SA E/I\ Parameters num layers num heads d _model k/qsize  FLOPs

A B RRE Spatial _E=4HSB Token 10.1B 48 36 5120 128 6.6 x10%2

( BTE IxHxW T8 Attention ) ;

TA XiFEZS[A] Token ( RTE TxIx W \\

| 11 & Attention ) ., EEF TxHxW " G oot B e \
RIS RE. . ‘ J

BMHEERE HERESY | § S HeE HEH
SMIRSERAEIER |, FIEEA%R . §

S SRS IE T

BIRE : EMAEGNEZRER -

?5_ FEN . ﬁ Hj] :_Fd:%ﬁg %EEEE %‘—: Input tokens K Spatial attention / Output tokens

HUERIE | FFEETRT 7 1ERE.

& 70MI 19 Course https://chenzomil 2.github.io/
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BIETHEIEEY LAM , Latent Action Models

LAM encoder : i |:t TIEHEFD t+1 MiE{&R , 181 ST-Transformer , “EFGELEELZR a,.; ;
LAM decoder : I |:t BIEGFIRIEIMIEEREER a,. , FON o | Ml Rppq ;

______ az 1_' t_ - €L t+1 £L t+1 Component Parameter  Value
|

: . Encoder num_layers 20

" | a; d_model 1024

' . L AM L AM num_heads 16

1 |

. | Decoder num layers 20

. . Encoder Decoder d_model 1024

t : num heads 16

1

———————————— ' Codebook  num_codes 8
patch_size 16
latent_dim 32

® ZOMI
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sniREE SVT, Spatiotemporal Video Tokenizer

XE VOQ-VAE G AT, , MBEHER ST-Transformer , 1A BTSN B &EEZ <=8,
TxHxWxC 4ESR x.0 {EA®IN , B4R D EEEERR 210 (FBHEKE T B Tokens ) ,

Component Parameter  Value

Encoder num_layers 12

d_model 512
num_heads 8
TOkeaner L TOkenlzer Decoder Zl(;szl;ers zg
d_model
Encoder Decoder e N
q_size
yA 1:T Codebook  num_codes 1024
A patch_size 4
£ 1:.T €T 1:T latent dim 32
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BENSIREL DM , Dynamics Model

- }2HY : decoder-only BY MaskGIT (Chang et al., 2022) ST-Transformer ; Hi Tokenizer [FHIMSAZT
8] z1.._q FOSSHERR 4y, , BitH ™—MiAYTokenizer 2,., FIESL 2,.. B TLLIRITE Loss,
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FIRiE

WEIEE : | ) 53] video tokenizer , 2 ) Bx&l
IS MBR1AER | Genie BB IS RSB RIS SAIEE R BRI token, X— TR ICIFIREHIEMUAPIIKBEUNRER. |
HAEHGIRMNESBRMH— MR
BEDMEEE (LAM) : jEfE , REE B FREEREESTM BB EEE. X NIREF |, 280K EIE RS aIHRLE )
STUHEER , MAEEEHAINEBITH RS,

SSIRBIIS: | 1B 7T BENREER | RESEESIGNSER , IFTNELSEEBENENBERT |, IMERIRFIRE.

25 latent action model ] dynamics model ;

Video tokens 2

Video o
tokenizer
) ~ )&\
Latent actions @ %,

Latent action
model

23 Course https://chenzomil2.github.io/
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MRS

- fERRT , SFERRFSRE | AREEH LAM IRIR,

- HEENRRE | RIESAREGHBEEEAZMEEA | T T—m, FEERIIFAEALL
IR Ea B TSERT .

@ Video Tokenizer
() Dynamics Model

; R Tokenizer
: : Decoder

[terative generation

To.p
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EESERRES

TS , FRERE

— HIEIR [©

VQ-VAE B[E3%3

: RL D
— &) [C

Gen ie -Iﬁﬁ*ﬁgg Transformer Xt&EY

ViT : AnImage is Worth 16x16 Words: Transformers for Image Recognition at Scale

ViViT: A Video Vision Transformer

poJLREENA = ST-Transformer : Spatial-temporal transformer networks for traffic flow forecasting

MaskGIT : Masked generative image transformer

& 70MI 25  Course https://chenzomil2.github.io/
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Genie BfF

BIZREEMNICET. AJEFATIMEEMEFRE | B > IR (image-to-game )

EMARZEME | ERRGEEATERE | CIRAURERE , AFARPESEENERIEREMIAE | N T
—IEHRAYERK.

ZEEZS  BULHEFINITES | HTEREP—ERYEENE |, AREERZ R FRE FES
XIRERYTE )
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BAERSITiE

Scaling Law : B KRIEIEE L)%k, B KAY Video Encoder #[] latent action &2 ;

RZEAL | ARMREIRKTNEHE RLAVIAETE T |, (BRZEL VR T AT ;

U BRTE. . B XL, S3FE(E Action Space tBRJLAEA—MFMRT |
8277 B ENFXREHFEREEHIMRI | ISHERFERSEFAERT] (CPU+AL) ;

1REY BTN Latent space SKESJBK action MR IHFIREL AG BLIFE2— 1AM ;
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Joint Embedding Predictive Architectures BX&ER A\ FRIZEHS

fHKX JEPA ZEf4R I-JEPA / V-JPA TRBIEFT "TRNIgESD" |, STRAILALL " AKIEfE" 5=, FIA
SR SREFUNEMKE F / R HRIERITERD , NMORBEEEREFEIGR |, H—2T
RESEIE |, HMAZIXS tH R EREIRAVIERAR,

2022 &5 6 A : &%p A Path Towards Autonomous Machine Intelligence & X tHFRAEEIFN JEPA 2844 ;

2023 £ 4 B HEHE T HFRERELSHERY 1 JEPA | BT ESCHREIGZ BTSRRI ;

2024 5§ 2 B : Sora AhasE _RHEHUSMER! V-JEPA |, 1L BSEIS FIMR T i HFIEES .

2024 &£ 3 A IH : & WM BRHFIER | iI5~F A FRIEEHTRIEES |, A HFIEENE
KBS BTN RIAHSIEE.
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reinforcement learning iB{t %3]

:[Agent}
sate reward action
S, | |R o
:4 Rt+l (
_<S_I_L Environment ]4
AGENT ENVIRONMENT

-State s €S
- Take action a € A

—

- Getreward 7
-New state s’ € S

2 ZOMI 30 Course: chenzomil2.github.io



https://chenzomi12.github.io/

JEPA

A Path Towards Autonomous Machine Intelligence
Version 0.9.2, 2022-06-27

Yann LeCun
Courant Institute of Mathenfatical Sciences, New York (niversity yann@cs.nyu.edu
Meta - Fultds JMnefb. com

June 27, 2022

Abstract

How could machines learn as efficiently as humans and animals? How could ma-
chines learn to reason and plan? How could machines learn representations of percepts
and action plans at multiple levels of abstraction, enabling them to reason, predict,
and plan at multiple time horizons? This position paper proposes an architecture and
training paradigms with which to construct autonomous intelligent agents. It combines
concepts such as configurable predictive world model, behavior driven through intrinsic
motivation, and hierarchical joint embedding architectures trained with self-supervised
learning.

Keywords: Artificial Intelligence, Machine Common Sense, Cognitive Architecture, Deep
Learning, Self-Supervised Learning, Energy-Based Model, World Models, Joint Embedding
Architecture, Intrinsic Motivation.
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JEPA : HEEEEIHFRIREY Autonomous Intelligence World Modela

configurator : FCERIRLFITEIRES.
Perception : BAIER{GITHHF ZSBIHAT.
World Model : FRAIFRSRHFUIRZ.

Cost : HEINSHINT , PAFHIRRAER

o Intrinsic Cost : ITE PRSI ; Critic
Cost : FUMARSKEMERI AT ;

STM : }EHRICIZX St AR B TIC R,
Actor : TTEFHITEARINE,

& 70MI 32 Course https://chenzomil2.github.io/



https://chenzomi12.github.io/

JEPA : Mode-1 perception-action episode EXI-ZN{EN T G

RRFO-oHE - RRRIESLTHEFUARS s[0] = Enc(x) , Actor BIZZREE a[0] = A(s[0]) THEHERITHIEE.
PRAERRIT EHIIIAZ f[0] = C(s[0]) BIRLAFHE (s[0], f[0]) FFAETERHAICIZH.,
A LA FUREY s[1] = Pred(s[0], a[0]) FOPkA F[0] = C(s[0]) U T—RE , LMEREHFUREL,

C(s[0]) C(s[1])
s[O] 2 S[1]
P Pred(s,a)
Actor

& 70MI 33  Course https://chenzomil2.github.io/
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JEPA : Mode-2 perception-action episode FEI-ZM{E/T G

© REEN-EHE - RIEERETHE AT s[0] = Enc(x) , Actor BIIZRER a[0] = A(s[0]) THEHERITRINE.

© BAMEBRITERIIAIAS F[0] = C(s[0]) RIRLAFHE (s[0], F[0]) FRIEFERGHERCIZ,

© AILMERHFRE s[1] = Pred(s[0], a[0]) FORKA f[0] = C(s[0]) TN T—RE , LAEHEHFARE,

FModel | REE—NIATSHARRERFS > S/REEKHE | ERNREFEKEDRAKRRIIRE > EAETH
BREERRNENERS > (ERREZFEIKER

C(s[t+1]) C(s[T-1]) C(sIT)

& 70MI 34 Course https://chenzomil2.github.io/
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JEPA : T 1

FAHEHFEREIIT 2N 85BN L TR A T E A REERISHEN EEIEIS,
JEPA EETTENEE D ESRMANEHFAERERZmE | BUTTNFRRSTER !

Self-Supervised Learning , SSL B 5>
Handling Uncertainty with Latent Variables , {FFAfSZ =4 MEARTEE
Training Energy-Based Models ( EBM ) , 1)l Z5EEE1REL > iF > BE

Joint Embedding Predictive Architecture ( JEPA ) , XS RN\ TFRIZEH

2 ZOMI 35 Course https://chenzomil 2.github.io/
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JEPA : Joint Embedding Predictive Architecture

JEPA "2\ , FBEFBM x T
My 5 (SFEK x F y [BEHKERR R |

ARSI y BTN /'
B RS EE AT I SLIN SRS

B B R ST SEM SRS

Pred(s,, 2)
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HJEPA (2

https://arxiv.org/abs/2301.08243 Self-Supervised Learning from Images with a Joint-Embedding Predictive Architecture.

Research

I-dEPA: The first Al
model based on Yann
LeCun’s vision for
more human-like Al

June 13, 2023 + (U 7 minute read

® 70Ml
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l-JEPA Z 2t RIEBIRIRFE 6

Sx m======= »| D(sx,sy) @—) decoder - - é | D(7,y) @—) predictor - - - ] D(3,s,)
1 Sy
: gk ! ; I &%
x-encoder y-encoder x-encoder ! x-encoder y-encoder
(a) Joint-Embedding Architecture (b) Generative Architecture (c) Joint-Embedding Predictive Architecture

Figure 2. Common architectures for self-supervised learning, in which the system learns to capture the relationships between its inputs.
The objective is to assign a high energy (large scaler value) to incompatible inputs, and to assign a low energy (low scaler value) to compat-
ible inputs. (a) Joint-Embedding Architectures learn to output similar embeddings for compatible inputs x, y and dissimilar embeddings
for incompatible inputs. (b) Generative Architectures learn to directly reconstruct a signal y from a compatible signal z, using a decoder
network that is conditioned on additional (possibly latent) variables z to facilitate reconstruction. (c) Joint-Embedding Predictive Architec-
tures learn to predict the embeddings of a signal y from a compatible signal z, using a predictor network that is conditioned on additional

(possibly latent) variables z to facilitate prediction.

38 Course https://chenzomil 2.github.io/
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l-JEPA Z 2t RITBIAIRFE
SFr ;1) IEEEERGEMEEMIENFIL ; 2 ) X MAE BEffBiRRmIEsES8 .

TR BT Al Z2ERINENXRIA | FeuErl LIBT3 NiFES.

context
encoder

context
.

target
encoder

predictor
HE___
g(P .. '
1
1
o =
& | === rmm-

original

context

targets
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l-JEPA Z 2t SRIRBIRIRFE
-« HEIR : {5 Predictor SRIFHITHRAL , AFSFIA class Token HitHi#1T avg pooling 1520 3SHE=R,

- AL ;- fEFRY BURE Diffusion Model JIZRIERIEF SHMIEREREIBEFUNRIEIE,

Vs

ImageNet-1K Linear Evaluation vs GPU Hours

82 - I-JEPA
ViT-H/1644g (300ep)
81 ‘o"o
"“
""
__ 80— TJEPA s
° ViT-H/14 (300ep) o
> -’
~ ©
=79 -
Q,
ﬁ (o) CAE
78 - o ViT-L/16 (1600ep)
iBOT (o) o MAE
77 ViT-S/16 (80oep) datazvec ViT-H/14 (1600ep)
ViT-L/16 (1600ep)
76 ' —
10° 10
Pretraining GPU Hours
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V-JEPA Z R IHFRIRBIRIRE

{5F3 V-JEPA EZEXET [ =%
M| — BT DTk
i I B tH SR AUBDET 1B

£ V-JEPA Z8farh |, FIESFE
=N E7 SR
fREY] | BetE ISR
BA ISR IEE A AERIEIS.

ZOMI

V-JEPA: The next step toward Yann LeCun’s
vision of advanced machine intelligence (AMI)

February 15, 2024 « (© 3 minute read

What V-JEPA thinks happened:
Tearing something into two pieces

V-JEPA

A new architecture for
self-supervised learning
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V-JEPA Z R IHFRIRBIRIRE

® ZOMI

Context
encoder

EMA

Target
encoder

............. AV"""""'

Stop-grad

L]
A4

42
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JEPA Bix

ETEAFS RL BECIEHFRE | REFERRESS + TRELAREIEFIMIE

EIFAY Latent Variable : {BLL FEFGEIT o BIRISEE VAE, BIB3EmAZES MASK-VAE, XIZB4RiZSSVQ-VAE ,
BTN TMARTRIX ;

FHUEIRENEI TS ES | MNEUETSEMNEURETZ |, 1@1d JEPA ZRH AT LRI EIERIIAEEINSEIEN M, , E )9 JAPE BEI%
BT SSL AR alfER NHEFUNFRAERI X ;
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B

Sora Genies JEPA
NEHR | anEEs TS S
R | AR | oy - SRR, I ) | BT IR
RS - = l :t [;E
mEmE | mamws WETeasiun | Do SR EIIEAE | ne | sk R
BIHAE | AFUKEE 60s MR IS, SELEIAS | B E S AR S S

ZOMI
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XTF SORA Ry—LLRBE ?

SORA JI|IRIBHME(ER T 4512 , AERT
YIRS |28 ?

{EJ9— DIT WZRIREL , EARASTEERMLT
FVEREZS 2. ~FBAEHNAJ Sora
NS — IS |21 Diffusion B3R

Sora FAERINISRHFNHFIZFS) HYPIE
EE?

ZOMIIAARTRIE |, K5 |2 RIMERIT
HER, BATCNITESEMPIN ( XK.
JBXE ) FMETh (RS RREEER %8s ) |, (B

& ? XIS SR |, FRETHRIFHIE,
YIS | EE R EZSA R E RS
B MASsEEmRT (ENTES) .
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Intuitive physics EIIESE

DIEZHRREWIES | YRGS TOEEREN | SRYEEHFINSA0E (10U
R ZEFEXF, EHUTTETEXFYES 2 |, EETAEEBIYERE | B
RIS,

DEFRA | SNSRI , SRIERE. BE. SESRANLERENYIR, BIEFER
TIHYOIBSRAE | RRE T EMEIIINE MR A ERYRTREIEE R M.,
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AlEREIREFEIEA—EIE

AEIF DIT E5eERT CV IR=H/A. ARITLIESREdoiRiE, MEA—HIE.
eg , AMEEREMIANRERR B, BRIRILAEAZE ;
eg , LeFRBEIEFAMINARIIHARR. NERSZIEEIUT ;

J%L‘! ’I ;L' o] hlﬂ " u¥

Generated Image Shadow Errors Detected Shadow Errors Vanishing Point Errors Detected Perspective Errors
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HERIEBY World Models

EX : HFREENE BRI ERRERIFNBASHIRERRR > BEMERSHIEREMT
5] , HAERIR LTINS sE R RENZ TR MERIARIIRT.

2R 1E ML S |, &IRT 20 tHEE 90 FE4X; Juergen Schmidhuber SCIGZEHIIRILF ST HAZR.
BRAL L A2 IHESHFUEEY (World models ) & MR , E/AESSEePAAS MELURIRFIER,
EFEN : 2018 £ Ha ] Schmidhuber /&%% RNN & HFURENEI | fRH HFUREIAIZHR,
BIKEE 1 2024.02 2 SORA, GENNIE, JEPAZRRE CEHFRE | SERIHR,
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tHERSRY World Models ?

X5|& T —F&5 AR
BETEEY S HIESREMRESCIR RS T IEER ?
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