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MOTIVATION DDCM AND VIRTUAL INVERSION , blue standing
Inversion-based image editing methods, requiring an inversion branch as a series of anchors, are = Sampling from a diffusion model is an iterative process that progressively denoises the data. Follow- : ‘
limited for real-time and real-world language-guided image editing applications. ing Eq (12) in DDIM Y, the denoising step at ¢ is formulated as:

* The inversion process is time-consuming;
e Balance between consistency and faithfulness is hard, even with optimization/calibration; Zr—1 = /o1
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german shepher open ...in front of a house

dog standing

e Not compatible with consistency sampling using consistency models, which is more efficient.

UNIFIED ATTENTION CONTROL

UAC unifies cross-attention control 2 and mutual self-attention control '3/ with an additional la-
tent layout branch, which serves as an intermediate to host the desired composition and structural
information in the target image.

When o, is chosen as /1 — a;_; across all time ¢, the second term vanishes. The forward process
naturally aligns with the form of Multistep (Latent) Consistency Sampling, consider f(z;,t; z9) =
(2t — V1 — aue’ (21, t; 20)) /\/at, where the initial z is available in image editing:
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. Output: z
*Vanilla target noise prediction, no attention control.
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A girl with a pink umbrella in the rain.

Method Structure Background Preservation CLIP Similarity Efficiency (sec / #)
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[1] Denoising Diffusion Implicit Models. Jiaming Song

et al. In ICLR 2020. Inverse Edit Distance ;s | PSNR 7 LPIP8103 MSE104 SSIM102 Whole T Edited T Inverse Time| Forward Time| Steps)|
2] Prompt-to-Prompt Image Editing with Cross At- NT P2P 13.44 27.03 60.67 3586 84.11 2475 21.86 13239+7.69  12.90 £ 0.01 50
tention Control. Amir Hertz et al. In ICLR 2022. VI P2P 14.22 27.52 47.98 34.17 85.05 2489  22.03 N/A 4.50 + 0.01 32
[3] MasaCtrl: Tuning-Free Mutual Selt-Attention Con- VI*  P2P 1561 26.64 5585 41.15 84.66 2457  21.69 NA 2604000 15
trol for Consistent Image Synthesis and Editing. VI¥* UAC  13.78 28.51  47.58 32.09 85.66  25.03  22.22 N/A 2224002 12

) Pandabear sitting standlng on the ground holdmg 2 heart

Mingdeng Cao et al. In ICCV 2023. P . . e .
Using the Latent Consistency Model (LCM) as the base model. Otherwise, Stable Diffusion (SD) v1.4 1s adopted.



