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TL;DR: Grounding a VLM's reasoning in the visual consequences of its actions — not just success signals — forces it to learn correct physical causality, enabling generalization to unseen tasks and environments

RLxF: Reinforcement Learning 
from World Feedback Workshop

● VAORA rewards the consistency between the reasoning trace and the environment's visual observations by projecting both into
 a shared symbolic space (via φ and ψ). In VAORA, we decompose the reward into two complementary types:

○ Visual Alignment Reward anchors the reasoning trace to the scene, independent of the model's action  ( 𝑹grounding ).
○ Visual-Action Alignment Reward grounds the reasoning trace in the physical consequences of the model's action ( 𝑹collision, 𝑹placement ).

● Expert-Guided (EG) replaces the sparse binary reward with a dense DQN success probability ( 𝒓𝑫𝑸𝑵 ),
used to gate the visual-action rewards: 𝒓𝑫𝑸𝑵 · (1 + 𝑹collision + 𝑹placement).
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● CRAFT VQA: Physical interaction training transfers to VQA reasoning

Analysis

● PHYRE test sets: Generalization on unseen tasks

● CNS enables continual personalization without extra weights or test-time 
fusion.

● Concept neuron selection picks out neurons linked to target concepts 
and filters out irrelevant ones during continual learning.

a. Identify neurons highly responsive to the target concept (base neurons).
b. Search for the neurons that consistently activate across many unrelated 

prompts with diverse calibration set (general neurons).
c. Remove general neurons from the base neurons.
d. Only fine-tune concept neurons and special token standing for the 

concept.
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a. With more prompts, about 53% of base neurons 
overlap, showing they drive image generation over 
personalization.

b. The full CNS remains robust with minimal first-concept 
loss, showing strong resistance to catastrophic 
forgetting.

(a) (b)

● Quantitative comparisons of concept personalization.

● Additional computational resource for multi-concept 
fusion.
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In physical interactions, RL-trained VLMs driven 
solely by success signals fail to generalize, 
exhibiting two key failure modes:

● Hallucinated CoT — reasoning that 

contradicts physical reality

● Misaligned Action — reasoning that 

misaligns with the model's own actions

We propose VAORA, which goes beyond 

success signals:

● Aligns VLM reasoning with the visual 

consequences of its actions

● Resolves both failure modes and 

generalizes to unseen tasks and 

environments

● Our VLM is trained solely on PHYRE and evaluated zero-shot on 
unseen PHYRE tasks, Virtual-Tool, and CRAFT VQA.

● Virtual-Tool: Generalization to an unseen interactive environment
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Insights:
● Incorporating process-level signals during RL — beyond success — 

enables models to learn causal structure that generalizes to unseen 
scenarios sharing that structure.

● CoT offers a natural interface for embedding process-level signals


