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Raw Vision Foundation Model (VFM) features from models
like DINOv3 are semantically rich but high-dimensional and
redundant (768 channels). Modeling such features directly
with diffusion is inefficient and slows down convergence.

From Raw VFM Space to RePack Feature Space

Raw VFM Space
(DINOV3-B)

Slower
Convergence

RePack compresses 768-channel
raw VFM features info a compact
32-channel semantic manifold.

Key Contribution

o Propose RePack, a lightweight representation
packing module for semantic compression.

o Train diffusion in a compact latent space for
much faster convergence.

o Add a Latent-Guided Refiner to recover high-
frequency details.

o Achieve strong ImageNet 256x256
performance with excellent training efficiency.
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Framework. RePack first compresses raw VEFM features into a compact semantic latent:
Zeaw = Bu(z) € R768xhxw 2 = Py(2raw) € R32xhxw
The DiT then learns generation in the packed latent space:
z = DiTy (e, v).
Finally, the decoder and Refiner recover image fidelity:
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Key idea: compress semantics first, model diffusion efficiently, then refine high-frequency de-

tails.
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® RePack: 1.82 (64 Epochs)
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Latent Analysis (DINOv3-B/16 Features)
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suppresses aliasing noise while preserving semantic contours.
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Compress semantics. Accelerate diffusion. Refine fidelity.
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Takeaways
o Compressing VFM features makes diffusion learning easier and faster.
o RePack balances semantic purity and generation quality:.
o The Refiner restores texture details and further improves fidelity.
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