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Motivation

A training-free method for real-time acceleration in Vision-Language-Action models

Contributions

Dynamic Token Selection

Adaptive Token Caching

Module-wise Performance Gains

Simulation Results

Real-world Results

Dynamic Viewpoint & Scene

• Vision-Language-Action models enable generalizable 
robotic manipulation.

• High computational cost in robotic VLA inference 
limits real-time control.

• Many visual tokens remain static across frames yet are 
redundantly processed.

Key insight: Instead of re-encoding all visual tokens per 
frame, we can reuse information that remains unchanged.

• VLA-Cache provides a training-free caching method 
for real-time robotic control.

• Reuses static tokens for faster, accurate inference.
• Experiments show 1.7× faster latency and 15% higher 

control frequency with no performance loss.

• Static-token caching: identifies visually unchanged patches 
cross frames and caches them for reuse.

• Task-relevant filtering: uses cross-attention scores from the 
language decoder to remove semantically critical regions.

“Reuse what’s redundant, recompute what matters.”

• Attention patterns differ across decoder layers.
• Layers with more concentrated attention reuse more 

tokens.
• Layer-adaptive reuse balances efficiency and fidelity.

Takeaway: static caching accelerates, filtering safeguards 
accuracy, and layer-adaptive reuse achieves optimal balance.

• Static-token caching reduces latency 
but harms success rate.

• Task-relevant filtering restores 
accuracy.

• Layer-adaptive reuse achieving the 
best overall performance.
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Evaluations on the LIBERO and SIMPLER benchmarks 
show that VLA-Cache consistently accelerates VLA 
inference while maintaining comparable or higher success 
rates.

LIBERO

SIMPLER
VLA-Cache achieves 1.7× lower latency and improved control 
frequency without retraining.

On real-robot manipulation tasks with OpenVLA, VLA-Cache 
transfers effectively from simulation to reality.

VLA-Cache remains robust under camera motion and dynamic 
scene changes, enabling reliable inference from wrist-mounted 
views and complex real-time environments.
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