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Results

Diffusion Bridge Models (e.g., I2SB and DDBM)
1. The diffusion bridge model is a type of generative model. Unlike flow matching and 

diffusion processes, it takes two data distributions as endpoints and can directly achieve 
the transformation between these data distributions. Its structure is naturally suitable for 
image restoration tasks.
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2. Mainstream diffusion bridge models are typically trained by mimicking the denoising 
paradigm of standard diffusion process:
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Our Research Subject

Noise-Aligned Diffusion Bridge (NADB)

To address the issue of noise level mismatch, we utilized the mean network 
and reconfigured the transmission path and training objective.

Method

Motivation  & Problem

Noise Level Mismatch 
1. To quantify the network's failure on this ill-conditioned task, we assess the difference 

between the network's prediction and the ground truth target along two dimensions:

• Magnitude: We compare the Variance between the two. This measures whether the 
network predicts the correct amplitude of stochasticity.

• Direction: We compute the Cosine Similarity between the two. This measures whether 
the direction of the prediction is pointing in the correct direction.

2. A significant discrepancy exists at the target endpoint 𝑡 → 0 : For the network input 𝑋t , 
its noise coefficient approaches 0 as 𝑡 → 0, making the input become nearly 
deterministic 𝑋0. For the training  target, its noise coefficient approaches 1 as 𝑡 → 0 . The 
target becomes highly stochastic 𝑍. This mismatch imposes an ill-conditioned task on the 
network: it predicts random noise from a clean and deterministic input.
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