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Introduction
• Diffusion-based image compression excels under ultra-low bitrates. 
• However:
• Existing methods rely on multi-step sampling → high decoding latency.
• Strong generative priors often cause fidelity deviation from the source image.

• Goal: Fast decoding without sacrificing fidelity.

• Propose SODEC, a steered one-step diffusion model for fast image compression.
• Introduce a fidelity-rich decoder to guide diffusion toward faithful reconstruction.
• Design a rate annealing training strategy for optimization at ultra-low bitrates.
• Achieve state-of-the-art performance with >20× decoding speedup.

Method
v Overall

v SODEC Framework

The framework consists of three key components:
• VAE-based compression module producing latent.
• one-step diffusion decoder for fast reconstruction.
• fidelity guidance module that injects high-fidelity cues.
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v One-Step Diffusion Model
• SODEC performs single-step denoising at a fixed timestep.
• The informative latent representation makes iterative refinement unnecessary.

v Fidelity Guidance Module
• Generate high-fidelity preliminary reconstruction from VAE decoder.
• Extract visual features as diffusion guidance.
• Inject guidance via cross-attention.

v Rate Annealing Training Strategy

• Stage 1: High-Bitrate VAE Pre-training.
• Stage 2: Diffusion Path Warm-up.
• Stage 3: Joint Training with Rate Annealing.
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