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Background

Generate 3D textures for a given mesh, guided by a text prompt

A high quality color photo of Tom Cruise
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Problems

1. Progressive inpainting

Seams
View-
Inconsistency

Text2Tex TEXTure



Problems

2. Score distillation sampling

Over-saturation
Blurry edges

Fantasia3D ProlificDreamer
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(b) Texture sampling at time step ¢
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(b) Texture sampling at time step £

Progressive inpainting at the end of denoising
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(b) Texture sampling at time step £

Progressive inpai

at the end of denoising
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(b) Texture sampling at time step £

Progressive inpai at the end of denoising

Progressive inpainting at each denoising step,
which reduces the accumulated error
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(b) Texture sampling at time step £
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(b) Texture sampling at time step ¢

The most straightforward solution:

at each viewpoints, decode the predicted x0
and assemble onto the texture map
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(b) Texture sampling at time step £

The most straightforward solution:

then encode the RGB texture rendering of

each view as the new x,for the next denoising
step

zy_ = /o1 - 2y(x)) + /1 — o1 - ep(ah),

i iy _ T — V1 — oy - eg(x)
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(b) Texture sampling at time step £

Problem!
Since the VAE encoding is lossy-compression,

repetitive decoding-encoding leads to blur
A Mandalorian helmet

w/o decoing-encoding w/ decoding-encoding



Method

Framework

3DMesh |z} x? zy
/ A Y A 4 \
N U R N1 ) 1
aGgvs | U8 [ agvs | U2 U agvs | U
Module " Module Cot "I Module
— . — |
) ) )
eo(x}) eo(x?) eo(xy’)

o

T2GR T2GR
Module Module

_ T2GR
‘—‘ Module

J

:Bt_

a’:t1

N

Ty

\ 4

(b) Texture sampling at time step £

A better solution:

Regard the intermediate texture as an extra
condition for noise estimation
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extra condition for noise estimation
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A better solution:

Regard the intermediate texture as an
extra condition for noise estimation

eo(x}) = ea (3| D) + wlea(xt|c) — ea(x}| D))
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A better solution:

Regard the intermediate texture as an
extra condition for noise estimation

Analogously,

res () = €0(1|9) + w(erea (€1|U}) — €0 (2}]©))
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A better solution:

Multi-conditioned Classifier-free
guidance

em (1) = €o(21|D) + w1 (e (zt]c) — eo(x3]2))
=+ w2(€tem($i|ﬁtN) - 69($i|®))



Experiments

A golden lion

TEXTure Text2Tex Ours



Experiments

A medieval clock

TEXTure Text2Tex Ours



Experiments

A backpack in ironman style

Fantasia3D ProlificDreamer Ours



Experiments

A next gen nascar in red

Fantasia3D ProlificDreamer Ours



Experiments

Evaluation metrics

Methods FID | KIDx10"2 | CLIPScore %
TEXTure 99.06 7.23 19.73
Text2Tex 109.94 7.17 21.26
Fantasia3D 108.58 7.52 21.14
ProlificDreamer 94.51 7.00 21.25

Ours 84.65 4.27 22.83




Experiments

User preference

TEXTure T Text2Tex 1 Fantasia3D 1 ProlificDreamer 7

Ours 64.72% 71.46% 70.97% 69.18%




Experiments

Ablation study
A high quality color photo of Tom Cruise
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Experiments

Texture editing

lronman  spiderman metal wooden
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