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% PROCEDURAL MATERIALS (@) SISGhaRH 2023

Adobe
Substance 3D
Designer




2> INVERSE MODELING VS. PROCEDURAL MODELING @ T e

Inverse Material Modeling: Procedural Modeling (Node Graphs)
Pros: Fast, easy-to-use Pros: Unlimited resolution, fully editable
Cons: Limited resolution and editability Cons: Hard-to-design

Single-image material acquisition (Deschaintre et al. 2018) Procedural Materials
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Denim jacket|
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Text to Image Generative Fill Text Effects
Generate images from a detailed text Use a brush to remove objects or paint in new Apply styles or textures to words and
ones. phrases.

2D Models (Firefly etc.)

a roast turkey on a platter

an astronaut chopping vegetables in a sunlit kitchen

3D Models DreamFusiortc.)



% PROCEDURAL MATERIAL GENERATION (@) SiSshapn 202
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Input: Images or Text

Output: A Procedural Material



% RELATED WORK (@) SiSshapn 202

MatFormer A Generative Model for Procedural Materials (@aso et al. 2022)
A No controllability e.g., unconditional Generation
A Less diversity

material graph .
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3 PRELIMINARY (@) SISGhaRH 2023

An acyclic computational grap2 0 HO Node Graph
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5 PRELIMINARY (@) SiSshapn 202

Sequential Representation:

Node sequenced ¢ g I8

Edge sequencés ‘QHRQH
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Parameter sequencr: n m B for '@ node




5 TRANSFORMER (@) SiSshapn 202

To model a conditional probability of a graph n("Qw)
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In which:

“YRY, "Y : node/edge/parameter sequences
- fe—r(ll,lz), (Ls,14), ... Edge Generation
n M ,n :node/edge/parameter generators

MatFormer Guerrero et al. 2022 -



3 TRANSFORMER (@) SiSshapn 202

80%
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Whole graph &
parameter sequence

Edge sequence



MULTI-MODAL CONDITIONING (@
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Image Embedding

Not Fully overlapped

-

Text Embedding
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MULTI-MODAL CONDITIONING (@) SiSSRaRH 202
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Image Embedding

<

Text Embedding Image Embedding
W CLIP Text
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Trained with 10 M texto-texture pairs




% ALTERNATIVE ENCODING (@) SISGhaRH 2023

A variant using more image features

Ours (VGG)




% MULTI-MODAL CONDITIONING (@) SiSShapn 202
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GPTbased Transformer Model



> MATFORMEMODEL
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> OUR MODEL
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> OUR MODEL
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% MATERIAL GRAPH DATASET (@) SISGhaRH 2023

Graph Reformatting
Graph Simplification
Graph Splitting
Graph Filtering

Parameter Augmentation

Staned Concrte Rosd Conarete Strpes Panted O Asphatt Bumpy Drty Asphalt

Substance Source




3 GRAPH SPLITTING SIGERAPH 2023

Version 1

Switch
Node

*
*
*
*

Version 2



2> PARAMETER AUGMENTATION oS ANGLED: boms

Original = Unexpected
Material g5% 2 Sampled Materials




2 PARAMETER AUGMENTATION

Guided Sampling Process:

If a parameter) has sufficient statistics

Sample a Gaussia@ Gaussian

else

Sample a Uniformy

Uniform

Sampled Material Variations




2 PARAMETER AUGMENTATION

Guided Sampling Process:
If a parameter) has sufficient statistics
Sample a Gaussia@

else
Sample a Uniformy
Final Dataset

4667 graph structures x 100 variations

466,700 imagdo-graph pairs

Sampled Material Variations




CONDITIONAL GENERATION (@) SISShARr 2023
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CONDITIONAL GENERATION (@) SISShARr 2023

Material



CONDITIONAL GENERATION (@) SISGhaRH 2023
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Material




% CONDITIONAL GENERATION (@) SISGhaRH 2023

Generate multiple material graphs rather than one

Image Prompt Text Prompt

JInput Images Generated Graphs "dirty concrete”

" ”%""




% RANKING AND OPTIMIZATION (@) SISGhaRH 2023

Notable difference in token space error and imagpace error

Observed color difference

Solution:
Image/textspace ranking and optimization
Input Generated Graphs Input Generated Graphs
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IMAGBDNDITIONING

2 RESULTS
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2 RESULTS: IMAGDENDITIONING T e

Input Our Generated Input Our Generated




