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Now dawns the era of generalist models

Vision-Language-Action (VLA)



Image source: Prof. Yuke Zhu, ”Pathway to Generalist Robots: Scaling Law, Data Flywheel, and Humanlike Embodiment.”

Specialist→Generalist→ Specialized Generalist



RL is helpful for LLMs and VLMs

RL can help long reasoning and OOD generalization

[DeepSeek R1] [Chu et al. SFT Memorizes, RL Generalizes]



RL can also improve VLA models

[Zhang et al. GRAPE]

arXiv:2411.19309

[Lu et al. VLA-RL]

arXiv:2505.18719

[Tan et al. RIPT-VLA]

arXiv:2505.17016

[Wagenmaker et al. DSRL]

arXiv:2506.15799



But which facets of VLA stand to 
gain the most from RL?

Vision (V) Semantics (L) Execution (A)



Facets of VLA generalization - Vision

Vision (V)

full scene

background

foreground



Semantics (L)

Facets of VLA generalization - Semantics

one object, one 
receptacle

two objects, one 
receptacle

one object, two 
receptacles



Facets of VLA generalization - Execution

Execution (A)



Overview of our study

Vision (V) Semantics (L) Execution (A)



SFT/RL finetuning for VLA



Effective RL fine-tuning

(1) Shared actor-critic backbone (2) Warm-up with demos (3) Minimal PPO epoch



PPO works best, SFT scales with data

PPO (ORZ): disabling GAE (𝛾 = 1, 𝜆 = 1)

GRPO:

DPO:
𝜁𝑤 , 𝜁𝑙 ∼ 𝑠0

𝑖 = 𝒔𝟎



PPO works best, SFT scales with data

IND

OOD



RL vs SFT: does RL always win?

For VLA generalization,

Vision: SFT and RL perform 
comparably

Semantics: RL improves 
moderately

Execution: RL enhances 
substantially

OOD Eval on Vision

OOD Eval on Semantics

OOD Eval on Execution



RL vs SFT: does RL always win?

Semantics (L) Execution (A)Vision (V)

SFT Fail

RL Fail

SFT Fail

RL Success

Noice Strong New Object

SFT Fail

RL Success

Mid Episode Reposition



RL vs SFT: what about real-world deployment?
RL can also help zero-shot sim-to-real generalization

SFT RL

sim real



RL vs SFT: what about more challenging tasks?

Open articulated 
objects



Why can RL work better?
Hypothesis 1: Does it benefit from using more data?

64k trajectory ~ 1.26M transitions

IND OOD



Why can RL work better?
Hypothesis 2: Does it benefit from diverse exploration?

RL trajectories span a broader workspace and a richer
range of end-effector orientations

SFT RL



Thanks for your time!

Project page

Project: https://rlvla.github.io

Code: https://github.com/gen-robot/RL4VLA

https://rlvla.github.io/
https://github.com/gen-robot/RL4VLA
https://github.com/gen-robot/RL4VLA
https://github.com/gen-robot/RL4VLA
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