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Abstract

Latent diffusers revolutionized the generative AI and inspired creative art. When
denoising the latent, the predicted original image at each step collectively animates
the formation. However, the animation is limited by the denoising nature of the
diffuser, and only renders a sharpening process. This work presents Latent Painter,
which uses the latent as the canvas, and the diffuser predictions as the plan, to
generate painting animation. Latent Painter also transits one generated image to
another, which can happen between images from two different sets of checkpoints.

1 Introduction

Recently, denoising diffusers gain a lot of traction in generative AI, for its high quality outcome
without adversarial training [1], its efficiency [2, 3], content diversity with easy text conditioning [4],
and reasonable footprint [5]. Although the convenience of text-to-image largely spurs the creativity,
little has be studied about the composition of its generated art. This work presents Latent Painter,
which uses the existing diffuser to generate painting animation along with the output image.

2 Method

During the diffusion denoising, the latent is denoised step-by-step into the state representing an
image matching the text input. The predicted original image, which is the progressive estimate x̂0 of
the reverse diffusion process in [1], becomes sharper and sharper when the latent being denoised.
Collecting the predicted original images forms an animation about the sharpening process, where
information is updated omnipresently in the same frame. However, the update is uneven across
frames, with higher total pixel value change toward earlier frames. Latent painter prioritizes the
update locally to just like the brush strokes. Once the released information is close enough to match
the current predicted original, the residue is accumulated for later updates. This mechanism provides
update more evenly over frames.

3 Result

Sample outputs from the Latent Painter Strokes (Alg. 1, see Appendix A) are shown in Fig. 1. The
samples were first generated with stable diffusion [5] using a text sentence. The incurred latent series
of the predicted original images is fed into the painter to produce the strokes. From the bottom rows
of each block in Fig. 1, the denoising outputs quickly converge close to the final state in the first
couple iterations, each of which provides only one frame in the animation.

In contrast, the Latent Painter slows down the rapid update during early denoising iterations. This
prevents frames being updated too quickly, and helps rendering the new information more evenly over
frames. Here, the new information is released in the form of strokes. Each denoising iteration can be
released in tens to hundreds of strokes (frames). The stroke maps in the middle rows indicate the
regions with large information gap between the latest x̂0 update and current state, thus being stroked.

37th Conference on Neural Information Processing Systems (NeurIPS 2023).



https://latentpainter.github.io/
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