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Summary
• Existing VLA models are fragile under unseen visual corruptions.
• The modality projector is a key source of robustness degradation.
• IB-Adapter filters task-irrelevant visual nuisances through channel-wise covariance modeling.
• StableVLA achieves competitive robustness with 7B-scale VLAs using a 14× smaller backbone.

Architecture of StableVLA

StableVLA replaces the standard MLP projector with a Fused IB-Adapter to improve the 
intrinsic robustness of VLA models. The design contains two complementary pathways: an 
MLP path that preserves fine-grained spatial information for precise manipulation, and an IB-
Adapter path that models channel-wise covariance to suppress task-irrelevant visual 
nuisances before features are passed into the LLM backbone.

Why Does StableVLA Work?

This visualization further explains 
the effect of the Fused IB-Adapter. 
While the MLP branch preserves 
spatial details, the IB branch 
suppresses low-correlation noisy 
channels through covariance-
based gating. 

As a result, StableVLA maintains 
object-centric semantic grouping 
under high-severity corruptions, 
whereas the baseline projector 
produces scattered and unstable 
representations.

Results
Zero-shot Robustness in Simulation

Real-world Robustness under Physical Corruptions
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StableVLA is evaluated on LIBERO and CALVIN under unseen visual corruptions in a zero-shot 
setting. Compared with VLA-Adapter, StableVLA substantially improves corrupted-task 
performance while preserving clean-task accuracy. On corrupted LIBERO, the average 
success rate increases from 58.5% to 79.1%, demonstrating that robustness can be improved 
through architecture rather than extra corrupted data.

We further deploy StableVLA on real-
world robot manipulation tasks with 
both synthetic and physical visual 
corruptions. The physical corruptions 
include oil-stained and plastic-shelter 
camera interference, which simulate 
common visual degradation during 
robot deployment. Across Pick and 
Place, Throw Basketball, Pour Water, 
and Pack Doll, StableVLA consistently 
shows the smallest performance drop, 
demonstrating that its robustness 
transfers beyond simulation.
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