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Resolution Scaling

Resolution Scaling: Higher resolution, better performance.
Key Question: How to address attention’s computational bottlenecks?

Leveraging Sparsity for Efficient Inference of 
High-Resolution Vision Foundation Models

Visualizations of Attention Map in DINOv2 layers: 

Observation #1: Activation concentrates on a few tokens in deeper layers.

Observation #2: Sparsity patterns persist across layers (e.g. layer 18 and layer 21).

Observation #3: A lightweight projector can accurately predict sparsity patterns, 
eliminating costly matrix multiplications.

(b) To compute efficiently, we sort 
tokens based on activations, 
compute sparse attention, and 
restore the original order.

(c) Replace heavy Matmul 
with a lightweight linear 
projector for sparsity 
prediction.

(a) We use layer-wise distillation to train a 
student model that adapts with sparse 
attention guided by the teacher’s 
“ground-truth” sparsity pattern.

SVE: Unlocking Sparse Vision Encoder

Experiments

Observations on Sparsity

SVE consistently improves efficiency without sacrificing performance,

which proves to be a reliable post-training optimization technique.

The power of resolution scaling, and 

the effect of SVE with resolution 

scaling.
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