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Outline

● What are scaling laws?
● Why should I care?
● Our work on scaling diffusion
● What makes diffusion different?
● Robotics & Scaling - Bitter lessons?



About Me



The Compute Allocation Problem

● Hero runs are expensive
● Guessing does not scale
● How big of a model? How long to train?



What are Scaling Laws

Hestness / Amodei -> Kaplan -> Hoffmann -> Modern Day

From Scaling Laws for Neural Language Models, Kaplan et al., 2020



Why Should I Care

● Avoid spending unnecessary compute
● Compute efficiency = less money = longer 

training on bigger model = better model
● Sometimes we want to overtrain. When is 

overtraining “safe”?
● Pre-training still matters (apparently)



We Know a lot About LLM Scaling…



…and Relatively Little About Diffusion Scaling



There are good reasons for this

● $$$
● Noise, so much noise
● Community



Abra: Scaling for Diffusion



Model Tuning

- MuP image
- Beta2 tuning image
- Architectural design: Monotonicity



Generative Metrics Scale



But Optimal CFG is Heavily Metric and Scale Dependent



Overtraining is Actually Quite Cheap!



Linear Probing (Visual Understanding) Scales



Heterogeneous Scaling Reveals a Dichotomy



Loss Response Curves Scale



Scaling Collapse





What is a good image?

● Low CFG: Looks great globally, poor fine-grained coherence
● High CFG: Great fine-grained coherence, low global aesthetics



Lessons

1. Diffusion model training is computationally expensive.
2. Overtraining diffusion models is practically free.
3. A few hundred TPP (200-300) is the sweet spot for image diffusion models.
4. Video diffusion models are probably 6-10x more expensive.
5. Tuning CFG is a must when comparing two models.
6. Despite everything in me screaming “NO!”: CLIPScore might be the best 

quantitative metric.



The Future

● How can we increase the semantic information content per token?
● Running on hardware means we need to make smaller models work. 

Distillation?
● Understanding the generative space: CFG / realism / diversity. Low-hanging 

fruit with very low compute needs. 



Scaling Embodied Intelligence

● Just use Astra?
● Bitter lesson strikes again
● Do WAMs beat VLA in the long-run?



Thank you!


