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Fig. 3. Overview of Attend-and-Excite. Given a prompt (e.g. “A lion with a
crown”), we extract the subject tokens (lion, crown), and their corresponding
attention maps (A%, A3). We apply a Gaussian kernel on each attention map
to obtain smoothed attention maps that consider the neighboring patches.
Our optimization enhances the maximal activation for the most neglected
token at timestep ¢ and updates the latent code z; accordingly. The final
cross-attention maps at t = 0 are illustrated in the final row.
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Algorithm 1 A Single Denoising Step using Attend-and-Excite

Input: A text prompt P, a set of subject token indices S, a
timestep t, a set of iterations for refinement {t1,...,#}, a set of
thresholds {T3, ..., Ti}, and a trained Stable Diffusion model SD.
Output: A noised latent z;—1 for the next timestep

1: _,A; & SD(z,P,t)
2: Ay « Softmax(A; — (sot))
3: fors € S do
4 Aj — At[ 8]
5:  Aj < Gaussian(Aj)
6 Ls <+ 1 —max(A3)
7. end for
8

: L« max; (Ls)
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9: 2y e~z —0ay -V, L
10: if t € {t1,...,1;} then > If performing iterative refinement at ¢
11: if £ > 1-T; then

12: Zr — 2z,
13: Go to Step 1
14: end if

15: end if
16: z;-1,_ « SD(z}, P, t)
17: Return z;—;
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Fig. 1. Given a pre-trained text-to-image diffusion model (e.g., Stable Diffusion [Rombach et al. 2022]) our method, Attend-and-Excite, guides the generative
model to modify the cross-attention values during the image synthesis process to generate images that more faithfully depict the input text prompt. Stable
Diffusion alone (top row) struggles to generate multiple objects (e.g., a horse and a dog). However, by incorporating Attend-and-Excite (bottom row) to
strengthen the subject tokens (marked in blue), we achieve images that are more semantically faithful with respect to the input text prompts.
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