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Poor controllability

Video Foundation Models

Prompt: Camera move left. Modernist glass skyscrapers reflecting the Shanghai Bund waterfront during golden hour.

Poor 3D consistency



World-R1 – Weijie Wang 3

New Modules for Controller

Existing Methods for Camera Control
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Existing Methods for 3D Consistency

Explicit 3D Memory Cache



World-R1 – Weijie Wang 5

Motivation

No Explicit Memory Module

No Control Module

No Specific Video Training Data

No extra inference cost

No architectural 

modifications

Not only applicable to I2V

ALL-IN-ONE-METHOD
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Overview
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Implicit Camera Conditioning

Instead of using Gaussian noise, using warped noise
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Reward Design: Rendering Score

Re-rendered visual alignment metrics
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Reward Design: Meta-view Score

VLM determines the quality of the generated scene
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Reward Design: Trajectory Score

Error in calculating the injected camera trajectory
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Training Strategy

Periodic Decoupled Training ensures the quality of dynamic scenes.
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Quantitative Results

+10dB PSNR, +0.3 SSIM, -0.3 LPIPS
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Quantitative Results

Even higher general video generation metrics
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Camera push in. Deep canyon 
walls made of layered red rock, 

with a winding river at the 
bottom.

Wan2.2-T2V-14B

Wan2.1-T2V-14B World-R1-Large (Ours)

Comparation with Baselines
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Camera orbit left, then push in. 
Deep sea coral reefs teeming 

with colorful fish and 
bioluminescent plant life.

Wan2.2-T2V-14B

Wan2.1-T2V-14B World-R1-Large (Ours)

Comparation with Baselines
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Camera move left. Modernist 
glass skyscrapers reflecting the 

Shanghai Bund waterfront 
during golden hour.

CogVideoX-1.5-5B

Wan2.1-T2V-1.3B World-R1-Small (Ours)

Comparation with Baselines
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A lion roaring with its mane 
shaking in the wind.

Results of Dynamic Scene

Camera pan right. A drone flying 
through a complex obstacle 

course.

World-R1-Large (Ours)
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Camera pan left. Soldiers 
marching in synchronization 

across a dusty field.

Results of Dynamic Scene

Camera move left. A fighter jet 
performing an aileron roll.

World-R1-Large (Ours)
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Paper, code and more

visualizations are available 

on our project page.

Weijie Wang’s homepage. 

Actively seeking 

cooperation opportunities.

More Information

Conclusion:

• World-R1 reinforces 3D 

constraints for text-to-video 

generation without extra 

inference-time modules. 

• Improving camera control 

and 3D coherence across 

static and dynamic scenes.

• Can be scaled up to the 

video foundation model.
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