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Motivation

Long generation: identity, visual quality and lip synchronization degrade as clip-level errors 
accumulate.
Audio mismatch: off-the-shelf embeddings do not follow the diffusion timestep or the 
pretrained video prior.

Contributions
(1) We propose a novel Timestep-aware Audio Adapter to force the diffusion model to
capture joint audio-latent features, thereby significantly reducing latent distribution error
accumulation during audio injection, making StableAvatar the first video diffusion transformer
that generates ultra-long smooth audio-driven avatar video.
(2) A novel Audio Native Guidance Mechanism replaces the conventional CFG to further
enhance audio synchronization. At the same time, a dynamic weighted sliding-window
denoising strategy improves the smoothness of synthesized long videos.
(3) Experiments on benchmarks show the superiority of StableAvatar over the SOTA. Notably,
based on a Wan2.1-1.3B model, we surpass previous Wan2.1-14B-based models in video
quality for long-video generation.

Timestep-aware Audio Adapter

At each diffusion step, the adapter maps audio features into the current latent space before 
cross-modal attention.

Audio Native Guidance

ANG guides denoising with the network's own audio representation, which improves motion and lip 
synchronization.

Dynamic Weighted Sliding Window

Position-aware blending gives central frames more weight and suppresses unstable boundary predictions.

Quality drift across frame ranges

StableAvatar accurately animates the reference with natural lip synchronization driven by 
audio while preserving the overall consistency, even in the ultra-long video generation 
scenario (3500+ frames in a single pass).

Representative cases

Long-video generations
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