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OverView

We design a simple and general ViT-based architecture (named U-ViT)

for image generation with diffusion models

• Employe long skip connection between shallow and deep layers

• Treat all input as tokens

U-ViT achieve record-breaking FID scores of 2.29 in class-conditional

image generation on ImageNet 256×256, and 5.48 in text-to-image

generation on MS-COCO



The way to combine the long skip connection. 

ℎ𝑚, ℎ𝑠 ∈ 𝑅𝐿,𝐷 are the embeddings from the main branch and the long skip
branch respectively

1. 𝐿𝑖𝑛𝑒𝑎𝑟 𝐶𝑜𝑛𝑐𝑎𝑡𝑒 ℎ𝑚 , ℎ𝑠

2. ℎ𝑚 + ℎ𝑠

3. ℎ𝑚 + 𝐿𝑖𝑛𝑒𝑎𝑟 ℎ𝑠

4. 𝐿𝑖𝑛𝑒𝑎𝑟(ℎ𝑚 + ℎ𝑠)

5. No long skip connection



Other Method



Experiments

• Unconditional generation: CIFAR10, CelebA

• Class Conditional generation: ImageNet at 64 × 64, 256 × 256, 512 × 512 resolutions

• Text-to-Image generation: MSCOCO at 256 × 256 resolutions
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UViT vs UNeT in “Latent Diffusion” setting

U-Net employs implementation from ADM

Same optimizer configuration as ADM.

w/o cfg

Params GFLOPs FID (w/ cfg)

UNeT 646M + 84M(AE) 135 + 312(AE) 2.66

UViT-H/2 501M + 84M(AE) 133 + 312(AE) 2.29



Thanks
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