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SnapGen is the first image generation model (379M) that: 

● synthesizes high-resolution (1024x1024) images 
● runs on mobile devices in 1.4s
● achieves high quality (0.66 on GenEval).
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In this work we propose: 

● Efficient Training Techniques ● Advanced Step Distillation● Efficient Network Architectures
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Efficient Network Architectures (Denoiser)

Based on SDXL’s UNet, we design an efficient architecture that maintains high-quality generation.(a)
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Efficient Network Architectures (Denoiser)

We remove self attention layer from high-resolution stages.(b)
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Efficient Network Architectures (Denoiser)

We replace the conv in the residual blocks with expanded separable convolutions.(c)
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Efficient Network Architectures (Denoiser)

We trim the expansion ratio in the transformer feedforward blocks.(d)
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Efficient Network Architectures (Denoiser)

We incorporate cross attention in the first stage.(e)
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Efficient Network Architectures (Denoiser)

We replace MHSA with MQA and employ QK RMSNorm and RoPE Embeddings.(f)
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Efficient Network Architectures (Denoiser)

We obtain an efficient denoising backbone with these optimizations.
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Efficient Network Architectures (Decoder)

● Remove attention layers.



CONFIDENTIAL

Efficient Network Architectures (Decoder)

● Remove attention layers.
● Keep a minimal amount of Group Norm layer.



CONFIDENTIAL

Efficient Network Architectures (Decoder)

● Remove attention layers.
● Keep a minimal amount of Group Norm layer.
● Make the decoder thinner.



CONFIDENTIAL

Efficient Network Architectures (Decoder)

● Remove attention layers.
● Keep a minimal amount of Group Norm layer.
● Make the decoder thinner.
● Replace Conv with SepConvs.



CONFIDENTIAL

Efficient Network Architectures (Decoder)

● Remove attention layers.
● Keep a minimal amount of Group Norm layer.
● Make the decoder thinner.
● Replace Conv with SepConvs.
● Use fewer residual blocks in high-resolution stages.



CONFIDENTIAL

Efficient Network Architectures (Decoder)

● Remove attention layers.
● Keep a minimal amount of Group Norm layer.
● Make the decoder thinner.
● Replace Conv with SepConvs.
● Use fewer residual blocks in high-resolution stages.
● Remove the Conv shortcut in residual blocks.



CONFIDENTIAL

Efficient Network Architectures (Decoder)

● Remove attention layers.
● Keep a minimal amount of Group Norm layer.
● Make the decoder thinner.
● Replace Conv with SepConvs.
● Use fewer residual blocks in high-resolution stages.
● Remove the Conv shortcut in residual blocks.



CONFIDENTIAL

Latency for 1024x1024 generation on iPhone 16 Pro-Max
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Multi-Level Knowledge Distillation

1. Teacher Model:  SD3.5-Large (heterogeneous architecture)
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Multi-Level Knowledge Distillation

1. Teacher Model:  SD3.5-Large (heterogeneous architecture)

2. Multi-Level: 

a. Output Distillation: 

b. Feature Distillation: 

3. Timestep-Aware Scaling: scale the loss coefficient w.r.t prediction difficulty in various timesteps:
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Qualitative Results
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Quantitative Results
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Advanced Step Distillation

1. Teacher Model:  SD3.5-Large-Turbo (heterogeneous architecture)

2. Method: diffusion-GAN 

3. Advanced Objective:  a few-step diffusion model with adversarial refinement and knowledge distillation
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Qualitative Results
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Thanks for watching!


