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Introduction Key Motivation Experimental Results

Overall Pipeline

⚫ Large video diffusion models demonstrates 
great generative capability but the image condition 
controlling remains challenging

⚫ We introduce the multi-level DWT, flow-based 
noise augmentation and fidelity-aware timestep 
sampling to balance the generation realism and 
fidelity for video super-resolution

⚫ Two-stage training pipeline

I. Finetune the multi-level wavelet-enhanced VAE encoder 
with the pretrained decoder being freezed

II. Finetune the pretrained DiT backbone with the wavelet-
enhanced VAE encoder and fidelity-aware controller

 Multi-level Wavelet-Enhanced VAE Encoder: Similar to 

wavelet transform, the VAE encoder produce a half scale 

latent by cutting out high-freq in each downsample layer

 Fidelity-Aware Condition Controller: The trade off 

between realism and fidelity of the restored video frames 

can be adjusted by the sampling timestep

Visual performance on Real VSR benchmarks

Numerical performance on VSR benchmarks
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