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From Perception to Simulation
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prediction,
simulation

what the model can
Imagine

The central shift: from recognizing the world to internally simulating how it can change.



The First Wave: Perception
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Recognition Is Not Enough
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CUP NEAR EDGE PEDESTRIAN AT CURB ROBOT NEAR OBJECT SPATIAL RELATIONSHIP
Will it fall? What will they What if it Where is the
do? pushes? hidden
corner?

Labels identify entities. Reasoning needs dynamics, affordances, and consequences.



From Recognition to Simulation

Recognition — Temporal Reasoning — Prediction — Counterfactuals — Action

The field is moving from static descriptions of the current state toward models of transitions.



From Recognition to Simulation

1
What is it?

recognition

Recognition — Temporal Reasoning — Prediction — Counterfactuals — Action

The field is moving from static descriptions of the current state toward models of transitions.



From Recognition to Simulation

1 2
What is it? What is
recognition happening?

temporal reasoning

Recognition — Temporal Reasoning — Prediction — Counterfactuals — Action

The field is moving from static descriptions of the current state toward models of transitions.



From Recognition to Simulation

1 2 3

What is it? What is What will

recognition happening? happen?
temporal reasoning prediction

Recognition — Temporal Reasoning — Prediction — Counterfactuals — Action

The field is moving from static descriptions of the current state toward models of transitions.



From Recognition to Simulation

1 2 3 4

What is it? What is What will What if?

recognition happening? happen? counterfactuals
temporal reasoning prediction

Recognition — Temporal Reasoning — Prediction — Counterfactuals — Action

The field is moving from static descriptions of the current state toward models of transitions.



From Recognition to Simulation

1 2 3 4 5

What is it? What is What will What if? What should

recognition happening? happen? counterfactuals we do?
temporal reasoning prediction action

Recognition — Temporal Reasoning — Prediction — Counterfactuals — Action

The field is moving from static descriptions of the current state toward models of transitions.



World Models as the Bridge

GIVEN INTERNAL STRUCTURE

PREDICT
Current State World Model Future State
T _ : ; or a distribution of possible
. . state, dynamics, causality, £
Perception Prediction Planning
estimate the state roll it forward choose by consequence

A world model is not just a fancy term. It is the intermediate structure that connects seeing to
Annidine



Why Multimodality Matters

Vision
states
SHARED LATENT
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Language grounded enough to see )
abstraction abstract enough to reason Plannmg
dynamic enough to choose, act, adapt
simulate
Action

causality



What We Will Explore Today

STEP 1 STEP 2 STEP 3

Represent Predict Simulate

state, geometry, change, interactive and

agents, context dynamics, physical futures
uncertainty

Tutorial map

STEP 4
Evaluate

consistency,
commeonsense,
limits

STEP 5
Reason

spatial and
causal
understanding

We will move from world state and dynamics toward simulation, evaluation, and reasoning.



Opening Takeaway

PAST NOW FUTURE
Describe the Predict the state Model the change
scene infer hidden structure and learn dynamics, constraints,

_ _ _ future change causal effects
recognize objects, attributes,

relations

World models turn multimodal perception into a basis for state
prediction, physical simulation, and reasoning over possible futures.



Organizers & Speakers
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World Model Tutorial Schedule

Time Session Speaker
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verview [Abstract] [Slides] Yuiun Cai

Invited Talk: From Chain-of-Thought to Chain-of-State: Why Capable Models Must Predict the World Back

14:10 - 14:40 (Abstract] [Slides] Dan Kondratyuk
14:40 - 15:10 Invited Talk: Genie 3: Generating interactive photorealistic worlds [Abstract] [Slides] Hang Qi

15:10 - 15:50 Invited Talk: Towards Physics-Consistent Efficient Visual World Models [Abstract] [Slides] Jianfei Cai

15:50 - 16:20 Invited Talk: VideoPhy: Physical Commonsense Evaluation in Video Generation [Abstract] [Slides] Kai-Wei Chang
16:20 - 16:50 Invited Talk: Cosmos 3: Omni World Foundation Models for Physical Al [Abstract] [Slides] Ming-Yu Liu

16:50 - 17:25 Invited Talk: Toward World Models: Geometry, View Synthesis, and Visual Reasoning [Abstract] [Slides] Ming-Hsuan Yang




From Chain-of-Thought to Chain-of-State:
Why Capable Models Must Predict the World Back

Dan Kondratyuk



