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Background

• Current Paradigm: Most high-resolution diffusion models rely on a compressed latent 

space provided by a pre-trained VAE.

• The VAE Problem:

• Training VAEs is difficult and often produces imperfect reconstructions.

• The VAE acts as a permanent performance bottleneck, limiting the generative model’s 

capacity.

• The Challenge: Prior pixel-space models struggle with high computational costs and 

slow convergence.



Core Idea

• Hypothesis: The training of diffusion-based generative models can be decomposed into 

two stages, similar to classifier training in Self-Supervised Learning (SSL) field.

• Role Decomposition:

• Encoder: Primarily learns high-level visual semantics from noisy inputs.

• Decoder: Acts as a low-level pixel generator conditioned on those representations.



Training FrameWork

• Two-Stage Training:

• Stage 1: Pre-train encoders to capture semantics from clean images while aligning 

them along deterministic ODE sampling trajectories.

• Stage 2: Integrate the encoder with a randomly initialized decoder for end-to-end fine-

tuning.

Figure 1: Training framework.   



Main Results

Table 1: Diffusion model performance on ImageNet256 Table 2: Consistency model 
performance on ImageNet256.

Table 3: Training efficiency comparison 
with DiT.



Thank You*

*: Please refer to our paper for more details.
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