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Problem

Textures are everywhere.

We perceive them as spatially
repetitive patterns. Dynamic
Textures are textures that
change over time inducing a
sense of motion.

The goal of Dynamic Texture
Synthesis is to generate
perceptually-equivalent videos |
of an exemplar dynamic texture. |
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Our method can synthesize Dynamic Texture
Videos in real-time achieving 10%2~10%* speedup
compared to the SOTA methods.
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Doretto et al [2003] X v v X vV X X (1) Arbitra ry.long videos
Costantinietal. 2007] x o~ o~ x v~ x x (ll)Synthesize new samples
Funkeetal. [2017] x v x x x x x (IV)Realtime video editing
Xie et al. [2017] X X x x v X X (V)Require pretrained models
Zhang et al. [2021] X v X X X v / and motion.
DyNCA (Ours) oo /X s/ (\N)) Vector field supervision
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Cellular Automata and
Conway’s Game of Life

Grid: State of the cell at location i,j attime t is Sfj
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DyYNCA: Real-Time Dynamic Texture Synthesis Using Neural Cellular Automata
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Training and Loss Functions E—— Results Comparisons and User Study
Frame Target Dynamics (Motion) Synthesized Result
s0 /TT\V g7 /g §2T /g $37 ' et Appearance ddce Cptice’ oW Vigeor Optical. Flow Method Res. Synthesis Time # Parameters
2 p y - [ | [
TS ’ R . ' | A 2562 5005 0.2M/frame
ooo °oo ooo £ - S B 2242 400s 81M
R 1 & C 100 8.5s 2.8M
. | 0
7 DyNCA step I * F DYNCAS 128 0.033s 0.006M
T : #Steps per frame Motion Loss Appearance Loss E DYNCA-S 9562 0.057s 0.006M
Ve g DyNCA-L 1282 0.035s 0.01M
sPeeaance ° DyNCA-L 2562 0.057s 0.01M
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Bottom: DyNCA also disentangles the appearance and motion and
Linvee = (1.0 = min{1.0, Lgi, D Lrorm +VLair performs Dynamic Style Transfer when the target dynamics are
| .
—————————————————————— different.

We show videos to the participants and ask them
to chose the video that appears the most realistic.
(A) Tesfaldet et al. [2018]. (B), and (C) two
different configurations from Xie et al. [2017].
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