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Background: Video-to-Audio (V2A) Generation

• Generate semantically relevant and temporally aligned audio from video frames.
• Task Focus of V2A

• Audio quality: the generated audio should have good perceptual quality
• Temporal alignment: the generated audio should not only match the content but also align 

temporally with the video frames.
• Generation efficiency: the model should be efficient in terms of generation speed and resource 

utilization.



Our Contribution

• Combining rectified flow matching and feed-forward transformer vector field estimator for higher quality.
• Using channel-wise cross-modal feature fusion for better temporal alignment with simple design.
• Combining reflow and one-step distillation for higher generation efficiency.



Basic Principle

ODE:  d𝒙𝒙 = 𝒖𝒖(𝒙𝒙, 𝑡𝑡 ∣ 𝒄𝒄)d𝑡𝑡, 𝑡𝑡 ∈ [0,1]

Rectified flow matching objective: 𝒗𝒗(𝒙𝒙, 𝑡𝑡 ∣ 𝑐𝑐;𝜃𝜃) − 𝒙𝒙1 − 𝒙𝒙0 2



Model Architecture

Here we use the network in the figure to sample compressed VAE latent of spectrogram conditioned on 
visual features.
The visual features and point x are processed by some shallow layers and then concatenated along the 
channel dimension to realize cross-modal feature fusion, achieving good temporal alignment.



CFG, Reflow and Distillation

CFG:   𝒗𝒗CFG(𝒙𝒙, 𝑡𝑡 ∣ 𝒄𝒄;𝜃𝜃) = 𝛾𝛾𝒗𝒗(𝒙𝒙, 𝑡𝑡 ∣ 𝒄𝒄;𝜃𝜃) + (1 − 𝛾𝛾)𝒗𝒗(𝒙𝒙, 𝑡𝑡 ∣ ∅;𝜃𝜃)

Reflow objective:    ℒreflow 𝜃𝜃′ = 𝔼𝔼𝑡𝑡,𝑝𝑝 𝑥𝑥0′ ,�𝒙𝒙1∣𝑐𝑐 ,𝑝𝑝𝑡𝑡 𝒙𝒙∣𝒙𝒙0′ ,�𝒙𝒙1 𝒗𝒗CFG 𝒙𝒙, 𝑡𝑡 ∣ 𝑐𝑐;𝜃𝜃′ − �𝒙𝒙1 − 𝒙𝒙𝟎𝟎′ 2

Distillation objective:  ℒdistill 𝜃𝜃′′ = 𝔼𝔼𝑡𝑡,𝑝𝑝 𝒙𝒙0′ ,�𝒙𝒙1∣𝑐𝑐 ,𝑝𝑝𝑡𝑡 𝒙𝒙∣𝒙𝒙0′ ,�𝒙𝒙1 𝒙𝒙0′ + 𝒗𝒗CFG 𝒙𝒙0′ , 𝑡𝑡 ∣ 𝒄𝒄; 𝜃𝜃′′ − �𝒙𝒙1 2



Results
Superior performance across multiple metrics



Results
Good few-step and one-step performance with reflow and distillation



Results
High time efficiency



Thanks for Listening.
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