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What is a World Model ?

Definition：A World Model is a digital engine that encodes knowledge of the environment and simulates its dynamics, 
with two key components.

1. Predictor – learns physical laws & future states
2. Generator (Renderer) – renders states into realistic video

Discussion Prompt
👉

Which is harder: 
predicting dynamics or generating visuals?



Motivation

(Physical & Mental World Model ?)

Prediction & Planning in World Model
● Video generation: good visual fidelity but lacks physics and reasoning

● Real-world needs → predict the future, long-horizon planning

● Vision = key for agents to see, predict, and act (language-centric to vision-centric)

● True world models = simulate dynamics (3D & 4D) + support decisions (digital & physical)



From Generation to Prediction
From Generation → Prediction

● Generator: ensures visual consistency
● Predictor: models temporal dynamics
● Prediction Task: anticipate next world state

Takeaway
👉 Prediction = bridge between perception and causal simulation

Discussion：
👉What is the right information flow? Implicit modeling or explicit modeling?

Formalization

Initial state: S0=E(I)       

State transition: St+1=F(St, I)            

Frame rendering: Vt+1=R(St+1)
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Architectures for Generator + Predictor (Unified Model ?)

Typical Architectures

Key Insight:
👉 Generator + Predictor must be tightly coupled

Discussion：
👉 Should we build them separately or as one unified model?

Component Methods Examples

Generator 🎥 Diffusion Models / Autoregressive High-Quality Videos

Predictor ⚙ Latent Transition / Physics-Informed 3D State Dynamics

Joint Models 🔗 UniSim, Drive-WM, Cosmos, Genie Unified World Models



How Planning Emerges (CoT ?)

From Prediction to Planning

● Prediction: Anticipate the next state
Planning: Chain of Predictions to achieve goals

● Core Idea: Evaluate Alternative Futures                  Conduct Best Action

Applications:

🚗 Autonomous Driving: Predict trajectories of cars & pedestrians, then plan safe driving.
🤖 Robotics: Plan navigation / action steps.
🎮 Gaming / Agents: Predict opponent moves and plan strategies accordingly.

Discussion：
👉What is the bottleneck of “next token prediction” moment for prediction? Data, architecture or objective?



The Five Levels of AGI



The Four Generations of World Model

Planning

Prediction & Interaction

Visual Quality

Stochastic 
Reasoning

Takeaway:
👉World Models : Generative + 
Predictive + Planning

Discussion：
👉 Following the progress of AI 
agent from L1 to L4, how fast 
would the landscape of world 
model evolve?
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Open Challenges

🔗
Coupling of 

Generator & Predictor

⏳
Long-Horizon Consistency 

vs.
Efficiency

🎲
Stochasticity-Aware Planning

🎯
Evaluation & Benchmarks

Unified Model Needed? Accuracy vs Computational Resources

Handle Multiple Futures Need Better Metrics



Conclusion & Call for Discussion
● The field of world models is evolving from generation → prediction → planning.

● Integration of prediction and planning is key to building more robust and intelligent systems.

● We look forward to further discussion and insights in Mini3DV.

More Resources: https://world-model-tutorial.github.io/

https://world-model-tutorial.github.io/

