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Generating a car

Close your eyes and generate an car in your mind (mental imagery test).
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Generating the novel views

Our mind
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Generating the surroundings

Human
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Generating an explorable world

The bus blocks the line of sight between 
the sedan and the pedestrian.

The bus driver can mentally explore the 
viewpoints of other agents.
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Are we ready for human-like world generation?

Sora
2024

GAN
2014 

Diffusion
2020

LDM
2022

Going from generating one object to producing a realistic video 
is a decade-long journey.

3D/4D Consistency

(Interactive) 
Action Control

Physical Commonsense
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Are we ready for human-like world generation?

Sora
2024

GAN
2014 

Diffusion
2020

LDM
2022

Going from generating one object to producing a realistic video 
is a decade-long journey.

What is the next decade?
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My bet is on the physical world

Sora
2024

GAN
2014 

Diffusion
2020

LDM
2022

Going from generating one object to producing a realistic video 
is a decade-long journey.

Physical World
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Adding 360° physical world to generation

Physical World

• Scaling data via 3D physical engine.

• High-quality world generator.
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Adding 360° physical world to generation

• Scaling data via 3D physical engine.

• World dynamics.

• Physical exploration and interaction.

• High-quality world generator.

• 360° world exploration.

• Strong 3D consistency.

[1] Genie 2: A large-scale foundation world model

[2] Generative object movement with video prior
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Adding 360° physical world to generation

• Scaling data via 3D physical engine.

• World dynamics.

• Physical exploration and interaction.

• High-quality world generator.

• 360° world representation.

• 3D/4D consistency.

[1] GenEx: generating an explorable world

High-quality open-source video generation 

(e.g., SVD, Cosmos)
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More than a generated world



GenEx:  a type of world model that offer a predictive distribution over 
"changes" in the world.

• 𝒙𝒕−𝟏:  the past world observation / state
• 𝒙𝒕:      the predicted future world observation / state 
• 𝒂𝒕:     the action 

𝒑(𝒙𝒕|𝒙𝒕−𝟏, 𝒂𝒕)
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Single 
image

Panoramic image
as world representation

Image2Pano
world 

explorer

[1] GenEx: generating an explorable world Generating future observations 

Spherical-
consistent
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Training recipe: purely synthetic physical engine

One million meters of data
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Inference on unseen diverse scene
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Inference on unseen real world (JHU campus in left)
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Different to prior world models focusing on AI gaming, this is one of the first to show the real-world generalizability. 



Result 1: 3D Consistency
Baseline image-to-3D models GenEx
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Result 2: Reconstructing 3D World

Generating the World Reconstructing the World



Result 3:  Loop Closure in the Generated World 





Sc alability

Scalability

Scalability

Aim: turn any single image/text into a fully explorable world.
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More than a generated world



A step further for human-like world exploration

Sora
2024

GAN
2014 

Diffusion
2020

LDM
2022

Embodied 
Physical World
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Embodied intelligence amplification with generated world

Intelligence amplification
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Embodied question answering benchmark
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Single-agent

200 scenarios 
for EQAs

Multi-agent



Embodied decision making

[1] GenEx: generating an explorable world 27

Agent 1



Embodied decision making

[1] GenEx: generating an explorable world Collaborative / decentralized world models

Agent 1

Agent 2
Agent 3

Agent 2

Perspective

Agent 3

Perspective

Font view Rearview



Boost GPT agent decision making

+ 39% accuracy

[1] GenEx: generating an explorable world
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GPT-4o GPT-4o
+GenEx

46%

85%

+ 73% accuracy

GPT-4o GPT-4o
+GenEx

22%

95%

Single-Agent Setting Multi-Agent Setting



Summary

• One of the first models to generate explorable (real) world from a single image.

• Intelligence amplification in the embodied generated world.
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Thanks for wonderful collaborators on these projects!!
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Thank you! Question?
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