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How Al helps creating 3D materials from photography with Substance
Rosalie Martin, Senior Software Engineer
Baptiste Manteau, Product Owner Substance Alchemist
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Art by Omar Taher, based on a concept by Jeff Delgado
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A COMPREHENSIVE TOOLSET
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SUBSTANCE DESIGNER : MATERIAL CREATION SOFTWARE
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SUBSTANCE SOURCE : THE PBR MATERIALS LIBRARY

SUBSTANCE

Medieval Wood Shingle Roof
Category - Author




s SUBSTANCE

Substance parametric materials are supported by all major engines and tools

It is the industry standard for PBR materials in real-time and raytracing.

GCAME ENGINES MODELING & ANIMATION
Al)omea W mava 3 3Ds MAX
@unity @ CINEMA4D MODO

2 ) -

Q> CRY=NGINE P2S CATIA Houdinis

RENDERERS

& iy Ovray

\V vrep @ cCoOrona

2 3 A ARNOLD

REDSHIFT
and more... s



ONE SUBSTANCE FILE MULTIPLE RENDERERS

Iray:

Raytraced

Real-Time
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Scott DeWoody, Firmwide Creative Media Manager for Gensler, masterclass on s
Procedural PBR Material Creation Using Substance Designer for Visualization



http://www.gensler.com/
http://au.autodesk.com/au-online/classes-on-demand/class-catalog/2016/3ds-max/dv15677#chapter=0
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SERVICES

CREATE MATERIAL LIBRARIES EXPLORE CONTENT

PIN YOUR IDEAS MANAGE MATERIALS
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ArchViz Expert

Explore Libraries
Create Collections
Tweak Materials
Mix Materials
Render

OUR TARGET USERS

3D Artist

Import Scans
Create Material
Hybrid Material
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Review
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DELIGHTING AN IMAGE
WITH
DEEP LEARNING



CONTEXT
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Create a Material from a Single Image

4K Picture B | 4K Magrial
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Delighting: From picture to basecolor
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Why delighting ?

Scan as basecolor Correct basecolor
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Dataset Generation

DATASET GENERATION



How To Obtain Training Pairs?

Wallegorlthmlc



Dataset Generation Overview
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Substance File to Materials; Random Seed Variation
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Substance File to Materials: Parameters Variation
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. Pale Goldenrod Ceramic Tiles

Oufput Size 512 ‘v". 512

Random Seed 0x0
Pattern Selection  Diamond
Pattern Mask Blur 0

Tile Size 0
Tile Color 0,796 & 0,636
Cement Color 0400 3 0,400

Tile Roughness 0

Cement Roughness 0

Relief Type Grain
Tile Relief Intensity 0
Border Damage 0
Tile Height 0
Cement Height 0

. Pattern - Diamond

Diamand Tiling 1
Diamond Rotate Additional Pattern
Diamand Additional Pattern Size 0
Diamond Spadng 0

<>

E Presets
V
Randomize
V
1 0357 §
1 0,200 9
0sss T
o400 O
5 5000 O
Bl &1,000 &
V
1 0,100 o
1 o092 §
1 o800 $
1 0500 o
16 3 &)
Cn
1 0478
1 0,000 o

wallegorithmic



Substance File to Materials: Parameters Variation
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Material to Renders: Lighting Conditions
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PBR material
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Material to Renders: Lighting Conditions
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Patches Extraction

2048 x 2048

B0 i
512 x 512 crops
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Data generation summary
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~300 ~1800 ~25000 ~380000
Substance files materials renders training pairs
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Network Architecture

NETWORK ARCHITECTURE



Model Overview

output

LOSS

ground truth
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U-Net: Convolutional Networks for Biomedical Image Segmentation

O. Ronneberger, P. Fischer and T. Brox
In MIC-CAI, pages 234-241. Springer 2015
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Delighter architecture
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Delighter architecture
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Delighter architecture - Receptive field
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Poisson Reconstruction for High Resolution Inputs

Input 4x4 crops Before / After Poisson solving
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Influence of Padding

0-Padding

Mirrored
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RESULTS



Qualitative Results - On test set
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Qualitative Results - On test set
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Qualitative Results - On test set
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Qualitative Results - On pictures




Qualitative Results - On pictures




Qualitative Results - On pictures
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Qualitative Results - On pictures
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Qualitative Results - On pictures




Qualitative Results - On pictures
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Qualitative Results - On pictures
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Example of Failure Case
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Example of Failure Case
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Speed Benchmark

Inference on a GPU (GV100) for a batch of 16 images in ms per image
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PERSPECTIVES



Model Overview

outputs
basecolor

ground truth
basecolor

shadow mask

height map height map
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Model architecture
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Early results

Input Extracted basecolor Ground truth basecolor Extracted Height Ground truth Height
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DEMO TIME



Art by Nicolas Millot & Geoffrey Rosin
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Art by Nikola Damjanov
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)
=
LL]
Z
LL]
o
O
5

TOMORROW




Q&A




