Carnegie  swn.

Mellon {i PROCESSING SveTEms

University ™.
Introduction

Background:

Recent models often synthesize the entire image, even for a

minor edit, wasting significant computation.
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ldea — Spatially Sparse Inference (SSI):
Cache the features of previous edits. Then reuse them and only
apply convolution to the newly edited regions.

Cached with DDIM

Generated

Previous Edits

DDIM with Ours: 50.1G (5.0X Less) X50 Steps
9.4%-area New Edits

Generated

Efficient Spatially Sparse Inference for Conditional GANs and Diffusion Models
Muyang Lii, Ji Lin2, Chenlin Meng3, Stefano Ermon3, Song Han?, and Jun-Yan Zhul

1Carnegie Mellon University, 2Massachusetts Institute of Technology, and 3Stanford University

Ui
Stanford

Sparse Incremental Generative Engine (SIGE)
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Tiling-based Sparse Convolution:

e Precompute the features of original image.

e Compute a difference mask between the original and edited image.
e Divide mask to small blocks and reduce it to active block indices.

e Gather the active blocks along batch dimension.

Optimizations:

e Reuse the original statistics
to replace normalization
with scale+shift.

e Kernel fusion. (Refer to our

e Scatter the output blocks into the original activation Fl(Alorigi”al). paper for more details)

Efficiency Results:
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