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Generating Nuanced Dynamic Small Multiple Textures
with Deep Learned Washi Texture Latent Spaces

MAKOTO SATOH!

Abstract: This paper presents a method for generating nuanced dynamic Small Multiple Textures
using latent spaces of Washi textures learned with a deep generative model. In the method, first, the
variation patterns of the similarity of the textures are prepared. Next, the latent spaces of the Washi
textures learned with the deep generative model are searched, then multiple textures varying with the
given similarity variation patterns are generated. For searching the latent spaces, a proposed method
for searching latent spaces is utilized, searching latent spaces learned with deep generative models
based on the similarity of textures. It is shown that nuanced dynamic Small Multiple Textures can be
generated using the nuanced varying similarity patterns matched with ambiente music. The method
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is suitable for creating artistic contents representing relaxing japanese traditional ambiente.
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2. EEMREDLER

2.1 BREFREAREBRE ORERMIF

TEEMRE ARERE 2B 5 2 21k, BRECDE
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B2 D1-DDFEMNFERINIEDZDIE, 1970 FEARFBEH
5THD. ZLUTI1980 FAHL S, BEFREMEGE %2
A U7 EROEHERRA S NI TWE. T s DR
THOWON MBI, EELZET AMEEHERIZLD
W LUZEDNRLNENWR S,

AREL, HAROEE BRI A -V T3 EHBOEZ,
FIR DR 722 7 2 2 F ¥ 12 BN 1 5 720 DR (8], [9],
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FROFTRIIHHOED I LE2HNE LT, MFAMHATHELR
MBI T 7 AF v R ERT 270D FIEERET 5.
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GAN(Generative Adversarial Network) [3] & @, EfE
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IBTEZERI D O 8 T — KR T — R & @ BT RS
ZIENHBETHDIEAREINZ. ZDIEehH, Th
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AFETiE, GAN OFEE 7 Tdh % DCGAN(Deep Con-
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RS 5. KT, T7AF ¥ OFRENRFELUE % FH
EUTHWAZ LI D EREB IS,
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Algorithm 1 Generating Nuanced Textures

Step 1
Prepare a Washi texture model M trained with DCGAN.
Generate texture images 7 using the generator of M.
Generate a interpolating texture images Z from 7.

Step 2
Create a pixel pattern P with a fluid simulation method.

Step 3
Generate quantified pixel pattern indexes Q from P.

Step 4

Generate nuanced textures by means of mapping Z to Q.
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Fig. 1 Examples of Washi texture images used to train DCGAN (upper half), and

texture images generated from the learned latent space (lower half).
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Fig. 2 Generating interpolating textures with the latent space search method described
in [10]; The first row shows the MSSIMs of the interpolated and interpolating

textures (circles), and the locations of the latent space points from which the

textures was generated (triangles). The locations are normalized with respect to

the distance between the latent space points from which interpolated textures

was generated. The second row shows the similarity searching intervals (MSSIM

intervals) used in latent space search (blue scale), and the similarity (MSSIMs)

of the generated textures (green arrows).
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(a) Generated Washi textures.

(b) 10 level quantification.

(¢) 20 level quantification.

M 3 Wl T s AF ¥ DERK

Fig. 3 Generating nuanced Small Multiple Textures: Washi textures generated with a

learned deep generative model (a), and nuanced Small Multiple Textures gener-
ated with 10 level quantification (b) and with 20 level quantification (c). In (b)

and (c), a pixel pattern (left), its quantified pixel pattern (center) and generated

Small Multiple Textures (right) are shown.
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4 ®)FY72 Small Multiple Textures

Fig. 4 Dynamic Small Multiple Textures: the texture sequence starts at upper left

texture, and ends at lower right texture.
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