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MaterialX Overview

. Schema and File Format used to describe "complete CG object looks": 
. Shading network topology 
. Complex materials with inheritance and multiple rendering targets 
. Texture, Material and Visibility assignments 
. Illumination and shadowing assignments for asset lights 
. Look variants, geometric primitive properties, and much more 

. Specific defined behavior for "Standard Nodes" 
. Texture reading 
. Procedural pattern generation 
. Image processing operations
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Features of MaterialX

. Strong data typing 

. Fully color managed 

. Compatible with (but doesn't require) other open standards 
. e.g. OpenColorIO, Alembic, USD, OpenEXR, OSL 

. "Live, Not Baked": Setups remain editable after re-import 

. Extensible: 
. User-defined nodes and shaders 
. Application-specific node parameters and attributes 
. User-defined data types
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What's Happened in the Past Year

. Worked with Autodesk and Adobe to integrate prototype MaterialX support into their 
products 

. Significant updates to the MaterialX Specification and library, now at v1.37 

. Link to download at materialx.org : 

. Expanded and updated materialx.org site 

. New sample Python code: mxvalidate.py, writenodegraphs.y, writelooks.py
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New and Improved in MaterialX 1.37

ShaderGen !
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Other New Nodes and Node Changes
. New Procedural Nodes: worleynoise2d, worleynoise3d 
. New Math Nodes: place2d, normalmap 

. "Convert" operator now supports vector2<->vector3 and vector3<->vector4 by 
adding/removing extra "1.0" channel 

. Transformpoint/normal/vector support transforming vector3 by matrix44 

. Added vectorN math (sqrt, exp, ln) and trig functions 

. Many "parameter"s changed to connectable "input"s: 
. "amount" in <contrast>, <hsvadjust>, <rotate2d> 
. in and out low and high and gamma values in <remap> and <range> 
. "min" and "max" in <smoothstep>
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Look Groups
. Mechanism to group together a number of related Looks for an asset 

. Can also specify one of the looks to be the "active" look 

<lookgroup name="CarLooks" looks="normal,blue,red,wet" 
      active="blue"/> 
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Geometric Properties
. "GeomAttrs" were problematic when used in filenames —> "Tokens" added in 1.36 
. Remaining functionality now described using GeomProps 
. Semantically equivalent to USD Primvars 

. Declare using new <geompropdef> element: 
<geompropdef name="MyProp" type="vector3"/> 
<geompropdef name="UV1" type="vector2" 
             geomprop="texcoord" index="1"/> 

. Retrieve values using <geompropvalue> 
<geompropvalue name="gp1" geomprop="MyProp" type="vector3" 
             default="0,0,0"/> 
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Node Output Definition
. Multi-output nodes already supported in MaterialX, but felt like an "afterthought" 

. API access to actual node outputs and types differed for single vs multi output nodes 

<nodedef name="ND_contrastF" node="contrast" type="float"> 
  .. 
</nodedef> 

<nodedef name="ND_dblclr" node="doublecolor" type="multioutput"> 
  .. 
  <output name="c1" type="color3" default="1.0, 1.0, 1.0"/> 
  <output name="c2" type="color3" default="1.0, 1.0, 1.0"/> 
</nodedef>
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Node Output Definition (cont)
. Now definitions are unified: 
. Output names and types always declared with child <output> elements 
. Nodedef no longer itself declares a type 
. Multioutput nodes can now declare a default value or input passthrough per output 

<nodedef name="ND_contrastF" node="contrast"> 
  .. 
  <output name="out" type="float" defaultinput="in"/> 
</nodedef> 
<nodedef name="ND_dblclr" node="doublecolor"> 
  .. 
  <output name="c1" type="color3" default="1.0, 1.0, 1.0"/> 
  <output name="c2" type="color3" defaultinput="in1"/> 
</nodedef>
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Other Changes
. "Swizzle on input" channel attribute for node elements reinstated 
. Most useful for on-the-fly type conversion and channel extraction 

. New uivisible and uiadvanced attributes for parameters and inputs 

. New mirror mode for uaddressmode/vaddressmode and frameendaction 

. "black" mode now called constant, and is defined to return the default value for 
an <image> rather than zero 

. Lots more: see the "Changes since v1.36" doc on materialx.org



©2019 Lucasfilm Ltd.

What's Implemented in 1.36.3
. New things that are implemented in 1.36.3: 
. Most PBR nodes 
. <place2d>, <normalmap>, new <convert> and <transformXX> variants 
. <geompropdef> 
. uivisible/uiadvanced, "mirror" and "constant" modes 
. parameter->input 

. Not yet implemented but coming soon: 
. <worleynoise2d>, <worleynoise3d> 
. <geomprop>, <geompropvalue> 
. Look Groups 
. Nodedefs with type declaration moved to child <output> elements
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Future Directions

. More standard and PBR nodes 

. User-contributed custom node libraries 

. Some other things that Jonathan will mention 

. Join the Discussion Forum through materialx.org and 
tell us what you'd like!
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Thanks!

www.aswf.io
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S H A D E R X  C O L L A B O R AT I O N
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• A partnership between Lucasfilm and Autodesk 
beginning in June of 2016 

• Inspired by an internal Autodesk project, Abstract 
Material Graphs 

• Autodesk begins developing two key extensions to 
MaterialX



P H Y S I C A L LY- B A S E D  S H A D I N G  
N O D E S

I N D U S T R I A L  L I G H T  &  M A G I C
S A N  F R A N C I S C O    S I N G A P O R E    VA N C O U V E R    L O N D O N

M AT E R I A L X  T E C H N O L O G Y  U P D AT E S

• The first new feature is a standard set of physically-
based shading nodes 

• In addition to patterns, the underlying physically-
based shaders can now be portably captured 

• MaterialX ships with shading graphs for Standard 
Surface and USD Preview Surface
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• The second new feature is a framework for shader 
code generation 

• Automatic conversion of a MaterialX document to 
domain-specific shading code for rendering 

• MaterialX ships with support for OSL and GLSL, 
with additional languages planned



M AT E R I A L X  V I E W E R
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• Leverages MaterialX shader generation in 
combination with the open NanoGUI framework 

• Provides a ground truth reference for renders of 
MaterialX content 

• Provides a reference for integration of MaterialX 
shader code generation into other applications
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• Building upon the new shader generation framework to create an automated texture 
baker 

• Would flatten an arbitrarily complex MaterialX graph down to a single texture (or UDIM 
set) for each shader input 

• Could be combined with shader translation graphs to efficiently prepare materials for 
different rendering targets 

• Reach out to our team if you’re interested in contributing to development
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T H A N K S !

• To Doug Smythe, Francois Chardavoine, Roger Cordes, and Rob Bredow 

• With huge gratitude to the following contributors to MaterialX this year: 

• Niklas Harrysson, Bernard Kwok, Jonathan Feldstein, Ashwin Bhat, Eric 
Bourque, Davide Pesare, David Larsson, Sebastien Deguy, Eoghan 
Cunneen, Julien Cohen Bengio, Will Muto, Madeleine Yip, Sebastian 
Grassia, and Pol Jeremias-Vila



Portable Shaders 
with 

Substance
Davide Pesare - Head of LabsBirds of a Feather



Making and sharing Materials



Art by Nikola Damjanov

Maximize Portability

• Build procedural textures

Bake



Maximize Portability

• Rely on standard uber-shaders
• Our standard model based on Disney PBR model 2012

Compositing
graph

Standard 
Shaders

Bake



Maximize Portability

Compositing
graph

Standard 
Shaders

Bake

• Standard Uber Shaders don’t always suffice



Extend to other use cases

• Need custom pattern and BXDF graphs
• Need editors for Shaders

Compositing
graph

Pattern
graph

Bxdf
graph



Editing Shaders

• We have a Shader Graph

• Successful for 
arch/design



Editing Shaders

• Built on 

• Great for custom BXDF

• Enables rendering in Iray and 
other MDL-compliant renderers



Editing Shaders

• Makes great shaders

• Not largely taken advantage of by 
the VFX industry



We look at MaterialX

Not a new topic at Substance



Last year at this BoF

• Import/sync 
MaterialX Libraries 
in Painter

• Export presets and 
bindings from 
Painter to 
MaterialX



Build on this idea

• Unlock new Material Workflows
• But limit the scope to pattern 

modulation
• Rely on StandardSurface as UberShader



Extend the reach: Material Workflows



Extend the reach: Material Workflows

Portable Shader 
Graph

OpenGL

OSL



Dual Rendering



Open in MaterialXView

• Verify 
correctness

• Play with 
parameters



Extend the reach: Asset Workflows

• Import materials 
into Painter





Key Takeaways

• Worth pursuing portable shaders

• MaterialX is an effective carrier
• We are interested in embedding in USD

• Improve API on Designer for custom node 
graphs
• Our prototypes almost entirely coded in a 

python plugin



More in depth

Come to the Autodesk Vision Series tomorrow!

Come visit us at the Substance booth!
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• Artists creating surface shading materials working in different content 
creation packages 

• Quickly create and apply high-quality materials from a central library in any 
package 

• Author final-quality materials in any one package, export back to library for 
use in any other package with minimal artist effort



C O M M O N  M AT E R I A L  L I B R A R Y

• API wrapper for base MaterialX document access, 
publishing, version control, etc. 

• Material browser panel: 

• Hub for shared materials across all packages 

• Standalone or plugin 

• Data stored in .mtlx format, with texture files

I N D U S T R I A L  L I G H T  &  M A G I C
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U N D E R  T H E  H O O D

• Each Material references one of a fixed set of shader interface definitions 

• Implementation of each "nodedef" for every application 

• Mari, Maya Viewport, MaterialXView: use native MaterialX + ShaderGen 

• RenderMan, Clarisse: custom network built from native nodes
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A C K N O W L E D G M E N T S

• Vick Schutz: project lead 

• Julien Cohen-Bengio: engineering lead 

• Steve Muniz, Will Muto, Sarah Trop: project engineers 

• Caitlin Hackett: project manager
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Check our website for available positions at:  
 
ILM.com/Careers 

Visit our ILM Recruiting team throughout SIGGRAPH at the 

Disney Studios Suite  / Room 410


San Francisco  •  Singapore  •  Vancouver  •  London  •  Sydney 

We’re Hiring!
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Henrik Edström
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Over 100 products and millions of users…







One material standard across all industries



MaterialX BOF 2018 – ArchViz Proof of Concept 
Demo

https://www.materialx.org/assets/MaterialX_Sig2018_BOF_slides.pdf



Converting Autodesk Materials shared library to 
use MaterialX & Standard Surface



Mapping existing PBR material classes to 
MaterialX & Standard Surface node graphs



Rendering materials from Revit and Fusion 360 in 
Maya using MaterialX & Standard Surface  

2019.2 Dev



MaterialXView

LookdevX

Maya

Fusion 360



Work in progress – adding unit attribute



Work in Progress – GLSL ES ShaderGen backend 
for WebGL

Autodesk Forge Viewer Third-party configurator on Forge Viewer



Special thanks to

Ashwin Bhat

Bernard Kwok

Roberto Ziche

Lucasfilm & ILM



Autodesk Standard Surface in MaterialX

https://github.com/Autodesk/standard-surface standard-surface/reference/standard_surface.mtlx
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