Score Distillation via
Reparametrized DDIM

Artem Haitz S de Kristjan Vitor Timur Vincent Justin
Lukoianov Ocariz Borde Greenewald Guizilini Bagautdinov ~ Sitzmann Solomon

I o — Gawd  UNIVERSITY OF —_——= r I e I o -
I I I I 2 OXFORD i _=__=?=_ \) IIE?IX\?CTH%STITUTE m Metq I I I I I I I I




3D generation with the quality of 2D diffusion?

2D Diffusion (DDIM)

Image Diffusion generates
crisp, high-quality images



3D generation with the quality of 2D diffusion?

2D Diffusion (DDIM) Score Distillation (SDS)

-_-_:

.. _I -
.-
(] v =i
¥ - . L
g e |
pt i~
- . " ot
- - . ' L= ks i
. i _..,,,_-l-_‘_'-.- o
- - AR ey ] 5
Lo . i o S o
* - # = ) e
" ¥ i L) A g
& . E ol i L
B ooy g
7 - '
« e
.- "i‘. ] i
e, ; ﬁ g =
¥
A Snl SO
F =
- o
ST
4 - e e

Image Diffusion generates = Score Distillation Sampling
crisp, high-quality images uses Image Diffusion, but
the results are blurry




3D generation with the quality of 2D diffusion?

2D Diffusion (DDIM) Score Distillation (SDS) Ours (SDI)

Image Diffusion generates  Score Distillation Sampling We provide a theoretical
crisp, high-quality images uses Image Diffusion, but analysis and suggest a fix
the results are blurry



Score Distillation
uses off-the-shelf 2D diffusion
to generate 3D objects
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We show that SDS is a dual process of DDIM
The two trajectories match when using correct noise

Single-step b
kg denoising




Reparametrizing DDIM

x o noised with H:,Z totimet — 7

xo(t—7) = xo(t)—0o(t—7) [62_7 (\/a(t—T)a:O (t)+ \/1 — oz(t—T)/i’; (:1:0 (t)) , y) — ﬁ;’; (:1:0 (t))]

predicted noise noise sample

t
Yy

kt = e (Vat)zo(t) + /1 — alt), y)

Ky ~ N(0,1)



SDS as reparametrized DDIM




Noise Is the problem!

iy = €p(Va(t)zo(t) + V1 — at)s,, y)

DDIM

IRandom, IRandom,
fixed

resampled
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Prompt — “an 1guana holding a balloon” mmsm Fixed point iterations diverged



DDIM Inversion

—p DDIM
-------- » DDIM inversion
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SDI as reparametrized DDIM

rog xo(ta)  xo(ts)
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By fixing the noise term we are bringing the
generation quality in 3D much closer to the 2D
models




MORE ABOUT THE WORK

CODE AND THE FULL PAPER ARE AVAILABLE
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