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Building Vista
Can we specialize SVD for driving?

Video Latent Diffusion 
Where are we?

Practical Tips
What matters most during training?
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Video Latent Diffusion 
Where are we?



http://www.youtube.com/watch?v=HK6y8DAPN_0&t=163


VistaLatent Diffusion Practical Tips

The tried and tested LDM recipe

Step 1: Autoencoder with fixed-size latent
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Rombach et al. "High-Resolution Image Synthesis with Latent Diffusion Models." CVPR, 2022.



VistaLatent Diffusion Practical Tips

The tried and tested LDM recipe

Step 2: Latent denoiser
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Rombach et al. "High-Resolution Image Synthesis with Latent Diffusion Models." CVPR, 2022.



t=1

Video LDM by ‘aligning your latents’
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VistaLatent Diffusion Practical Tips

Blattmann et al. "Align your Latents: High-Resolution Video Synthesis with Latent Diffusion Models." CVPR, 2023.



Video LDM by ‘aligning your latents’
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VistaLatent Diffusion Practical Tips

Blattmann et al. "Align your Latents: High-Resolution Video Synthesis with Latent Diffusion Models." CVPR, 2023.



Stable Video Diffusion: temporal attention blocks
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VistaLatent Diffusion Practical Tips

Blattmann et al. "Stable Video Diffusion: Scaling Latent Video Diffusion Models to Large Datasets." ArXiv, 2023.
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VistaLatent Diffusion
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Practical Tips

https://docs.google.com/file/d/1YHcLM2J1XgCWuXnT7ssiNb8qFlNcS6AR/preview


Building Vista
Can we specialize SVD for driving?



Latent Diffusion Vista

Is SVD enough? Not for long rollouts

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.
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Practical Tips



Latent Diffusion Vista

Is SVD enough? Not for long rollouts

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.
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Practical Tips



Latent Diffusion Vista

Is SVD enough? Not for long rollouts

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.
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Practical Tips



First problem: datasets lacking diversity and scale

Latent Diffusion Vista
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Practical Tips

Karnchanachari et al. "Towards learning-based planning: The nuPlan benchmark for real-world autonomous driving." ICRA, 2024.



500 hours of video 
uploaded every minute!
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Latent Diffusion Vista Practical Tips



OpenDV-2kOpenDV-2k



Latent Diffusion Vista

2000+ hours, 65M+ frames, 40+ countries, 700+ cities
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Yang et al. “Generalized Predictive Model for Autonomous Driving .” CVPR, 2024

Practical Tips
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Latent Diffusion Vista

Adapting SVD for long rollouts: latent replacement

Practical Tips
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Latent Diffusion Vista

Adapting SVD for long rollouts: latent replacement
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Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.

Practical Tips



Latent Diffusion Vista

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.
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Practical Tips

Adapting SVD for long rollouts: latent replacement



Latent Diffusion Vista

Adapting SVD for versatile controllability: zero-init projections
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Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.

Practical Tips



Latent Diffusion Vista
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Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.

Practical Tips

Adapting SVD for versatile controllability: zero-init projections
Turn left Go straight Turn right Stop



Latent Diffusion Vista
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Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.

Practical Tips

Adapting SVD for versatile controllability: zero-init projections
Turn left Go straight Turn right Stop



Practical Tips
What matters most during training?





Latent Diffusion Practical TipsVista

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.
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EMA has a huge memory overhead but is essential

Phase 1: 100% OpenDV-YouTube
● Resource-intensive (128 x A100, 8 days)
● All 1.7B UNet params 

Phase-2: 50% OpenDV-YouTube, 50% nuScenes
● Low-res stage: 320 x 576 (8 x A100, 8 days)

○ 3.5x batch size
○ More iterations, but doesn’t speed up convergence!
○ LoRA + action projection params

● High-res stage: 576 x 1024, (8 x A100, 2 days)
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Latent Diffusion Practical TipsVista

Without EMA:

● Batch size 1 per 80GB A100 possible
● But validation FID worsens over training!

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.



EMA has a huge memory overhead but is essential

Phase 1: 100% OpenDV-YouTube
● Resource-intensive (128 x A100, 8 days)
● All 1.7B UNet params 

Phase-2: 50% OpenDV-YouTube, 50% nuScenes
● Low-res stage: 320 x 576 (8 x A100, 8 days)

○ 3.5x batch size
○ More iterations, but doesn’t speed up convergence!
○ LoRA + action projection params

● High-res stage: 576 x 1024, (8 x A100, 2 days)
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Latent Diffusion Practical TipsVista

With EMA:

● Batch size 1 per 80GB A100 not possible!
● EMA requires 11GB additional memory per GPU
● Training possible, but slower: need gradient accumulation

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.



Offset noise improves temporal consistency

Latent Diffusion Practical TipsVista

https://www.crosslabs.org/blog/diffusion-with-offset-noise 
31

https://www.crosslabs.org/blog/diffusion-with-offset-noise


Offset noise improves temporal consistency

Latent Diffusion Practical TipsVista

https://www.crosslabs.org/blog/diffusion-with-offset-noise 
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https://www.crosslabs.org/blog/diffusion-with-offset-noise


Domain-specific loss weights may be necessary

Latent Diffusion Practical TipsVista

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.
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Domain-specific loss weights may be necessary

Latent Diffusion Practical TipsVista

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.
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Domain-specific loss weights may be necessary

Latent Diffusion Practical TipsVista

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.
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Domain-specific loss weights may be necessary

Latent Diffusion Practical TipsVista

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.
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Iters/sec is the most important factor to scale

Phase 1: 100% OpenDV-YouTube
● Resource-intensive (128 x A100, 8 days)
● All 1.7B UNet params 

Phase-2: 50% OpenDV-YouTube, 50% nuScenes
● Low-res stage: 320 x 576 (8 x A100, 8 days)

○ 3.5x batch size
○ More iterations, but doesn’t speed up convergence!
○ LoRA + action projection params

● High-res stage: 576 x 1024, (8 x A100, 2 days)
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Latent Diffusion Practical TipsVista

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.



Iters/sec is the most important factor to scale

Phase 1: 100% OpenDV-YouTube
● Resource-intensive (128 x A100, 8 days)
● All 1.7B UNet params 

Phase-2: 50% OpenDV-YouTube, 50% nuScenes
● Low-res stage: 320 x 576 (8 x A100, 8 days)

○ 3.5x batch size, and more iters/sec!
○ But doesn’t speed up convergence!
○ LoRA + action projection params

● High-res stage: 576 x 1024, (8 x A100, 2 days)
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Latent Diffusion Practical TipsVista

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.



Summary

EMA has a huge memory overhead but is essential

Offset noise improves temporal consistency

Domain-specific loss weights may be necessary

Iters/sec is the most important factor to scale

#1

#2

#3

#4
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Latent Diffusion Practical TipsVista

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.
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vista-demo.github.io

Vista has open code and weights!

Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.

https://docs.google.com/file/d/1TMZj2MtF7mMO1iYz-Roke2ubpzRQGwns/preview
http://vista-demo.github.io


Extra Slides



Latent Diffusion Vista
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Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.

Practical Tips

Adapting SVD for versatile controllability: zero-init projections



Latent Diffusion Vista
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Gao et al. "Vista: A Generalizable Driving World Model with High Fidelity and Versatile Controllability." NeurIPS, 2024.

Practical Tips

Adapting SVD for versatile controllability: zero-init projections


