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Quick updates

 Blender 5.2 LTS is out
- Blender Lab announced

- New Roadmap page
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Beyond mouse and keyboard

Touch and Pen

Support and improve the user
experience when using Blender on
iPad, Android, and regular graphic
tablets.

In Progress

2D + 3D Animation
Clay Pencil

Generate 3D animated meshes with 2D
animation techniques.

In Progress

Rendering
Volume Rendering

Make unbiased volume rendering
research practical for GPUs and
production rendering.

In Progress

Rendering

Light Transport

Integrate and improve advanced light
transport methods for production
rendering.

Planned

Core

USD Authoring

Expand authoring capabilities and
enable Blender to read and write USD
files more natively and seamlessly.

Requires Funding and Stakeholders

Beyond mouse and keyboard
VR & XR

Improve the user experience in VR and
AR, adding features such as Location
Scouting.

To be released in Blender 5.2 LTS



Roadmap

What's on and what's next in Blender.

Blender is developed by a global community of contributors. Explore ongoing projects that shape upcoming releases
and get involved in work happening beyond the Roadmap at developer.blender.org.

Ongoing Projects
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Policies & Guidelines

Improved the Contributor (License) Agreement process
Clearer for individuals —
Better structured for Companies

Upcoming Al contribution policies
Public, community-led discussion, followed by core contributors input

Al-enabled features design guidelines
tl;dr: Assistive, sovereign, IP concious
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Industry Adoption

« 3rd presentation at the Open Source Days

- Blender Conference showcases (HTTYD, IF, Sonic)
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Bringing concepts to life - Framestore's Visual Development —
Blender Conference 2025

59K views * 10 months ago

4 ‘ Blender @

"Bringing concepts to life - Framestore's Visual Development" by Stefan Mayr, Juan Francisco
Hernandez Mendoza at Blender ...

VFX workflows for Sonic the Hedgehog 3 — Blender

lens: 50,00 mm SONIC3 FAM_3105_poshz v007 3 onference 2025
" 35K views * 9 months ago

° Blender @

"VFX workflows for Sonic the Hedgehog 3" by Joel Prager at Blender Conference 2025 A walkth
of how Blender was used ...

FAM_3105



Industry Adoption

3rd presentation at the Open Source Days

Blender Conference showcases (HTTYD, IF, Sonic)

Gathered feedback while working on
Blender License compliance guidelines

Earlier this year, Netflix Animation Studios
joined the Blender Development Fund!
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Netflix Animation Studios

The Blender Development Fund Patron membership has enabled

Conversations and feedback on studio-specific pipeline integratio
(Blender Rez packaging, USD 1/O) =

Story and previz artists to engage with the Blender project
to improve story tools

Work on industry standards integrations, such as OpenPBR, which will
be presented by Sebastian shortly

Setting up a corporate friendly framework to engage with a GPL-based
— software project
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Open Standards
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Open Standards for Assets

NZ48 > < By

opeENPr  wareriacix

* Unified material and * Material interexchange ° Scene/asset
appearance model system representation
*  Workflow

N
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Blender + OpenPBR
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OpenPBR: What it is and what is it for? \\

Community driven material specification:
* Initialized by Autodesk and Adobe

PBR-based Uber shader:

* (Goal: consistent look across different
applications and renderers

Ongoing project:
*  Current version: v1.1.1

Supported by:

* Arnold (Autodesk), Karma (SideFX), VRay (Chaos),
Octane (OTQY), ...

Sources:

“openpbr

Specification v1.1, 2024-06-28.

This document is a specification of a surface shading model i ded as a dard for p graphics: the OpenPBR.
Surface model. Designed as an iiber-shader, it aims to be capable of accurately modeling the vast majority of CG materials
used in practical visual effects and feature animation productions. The model has been developed as a synthesis of the
Autodesk Standard Surface and the Adobe Standard Material models.

Shader Playground, rendered in Arnold for Maya, using OpenPBR Surface.

1 Historical background and objectives

Interchange of computer graphics scene assets remains a significant problem, especially with regard to surface
appearance. Different renderers and 3D engines use different shading systems, shading languages, and fixed-function
pipelines which are not easily i perable. Furthermore, 3} deling surface app remains a complex
and pertinent problem and is a topic of active scientific research. Despite this, there is a strong need today for industries
engaged in physically based rendering (both offline and real-time) to find a standardized material model that covers the
most common use cases in typical workflows.

-2

Over the years, certain de facto ks have emerged as different vendors have come
to the of ing the definition of materials from the light transport simulation in the scene. Such general
frameworks include MaterialX [Smythe2016], Open Shading Language (OSL) [Gritz2010], and Material Definition
Language (MDL) [Kettner2015), which allow specifying the material as a bination of primitive surface refl

models. These frameworks alone however are not sufficient for look development by end users, who should not be
expected to build complex surface shaders from the ground up for routine tasks. Instead it is much more convenient in

*  Current specification: https://academysoftwarefoundation.grthub.10/OpeNPBR/

*  GitHub: https://qithub.com/AcademySoftwareFoundation/OpenPBR
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Blender’s in-house renderer

Fully path tracing-based:
PBR and NPR rendering

CPU and GPU support:
CPU: X86, ARM
GPU: Nvidia, AMD, Intel

Wide user base and use case:
From hobbyist to professionals
Movies, arch-viz, animation, product-viz, ...
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Cycles: Material/Shading Backends
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Cycles: Material/Shading Backends

Shader Virtual Machine (SVM) Open Shading Language (OSL)

Supported on all backends: Supported on CPU and Optix

CPU, GPU (CUDA/Optix, HIP, .
Metal, oneAPI) All shader nodes re-implement

in OSL

Native representation of all Executing own OSL shader code

Blender shader nodes
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Part 1: OpenPBR - OSL
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MaterialX OSLCodeGen

fuzz_bsdf_out = fuzz_weight # sheen_bsdf(geometry_normal, fuzz_color, fuzz_roughness);
coat_bsdf_out = null_closure();
mx_dielectric_bsdf(coat_weight,
color(1.000000, 1.000000, 1.000000),
coat_ior,
coat_roughness_vector_out,
0.000000,
1.500000,
geometry_coat_normal,
geometry_coat_tangent,
"multi_gg

coat_bsdf_out
metal_bsdf_tf_out = null_closure
mx_generalized_schlick_bsdf (specular_weight,
eflectivity out,
metal_edgecolor_out,
color(1.000000, 1.000000, 1.000000),
5.000000,
main_roughness_out,
thin_film_thickness_nm_out,
thin_film_ior,

I geometry_normal,
M A E R I A L x geometry_tangent,
"multi_ggx",

metal_bsdf_tf_out);

metal_bsdf_out = null_closure();
mx_generalized_schlick_bsdf(specular_weight,

metal_reflectivity_out,
metal_edgecolor_out,

color(1.000000, 1.0080000, Jp0@Q000),
5.000000,

main_roughness_out, ,’
0.000000,

1.500000,
geometry_normal,

Converting of the OpenPBR MaterialX graph to OSL using OSLCodeGen

27




Initial OSL OpenPBR support

B StandardShaderBallv3.blend - Blender 5.3.0 Alpha

00
AD File Edit Render Window Help Layout deling jiting
@ W Object v View Select Add Node Slot 1 v v OpenPBR-Material ' 2 O[O X

I, material_surface > v material_surface > @ OpenPBR-Material e

> Properties
BSOF @~ > Custom Properties

Weight
Color
Metalness
Diffuse Roughness
v Specular
Weight
Color
Roughness
Roughness Anisotropy ~ Material Output
ToR AU
v Tansmission o Surface
Weight o Volume
ois N Displacement
Depth om ® Thickness
Scatter
Scatter Anisotropy 0000
Dispersion Scale 0000
Dispersion Abbe Number 20,000
v Subsurface
Weight
Color
Radius.
radius scale (GG
Scatter Anisotropy
v Coat
Weight
Roughness
Roughness Anisotropy
I0R
Darkening
v Fuz
Weight
Color
Roughness.
v Emission
Luminance
Color
- Thin Film
Weight
Thickness
I0R
v Geometry
Opacity
Thin Walled

 Tangent
Tangent
UV Map v

Normal
Tangent
n Coat Normal

Coat Tangent

@+~ W Object ~ View Select Add

[ ct Toggle (¥)Dolly L (h

v v OpenPBR-Material

&+ viewLayer LD
000 - 1l

Options v
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Initial OSL OpenPBR support
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Initial OSL OpenPBR support

But is this correct?

=
|
L=
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Part 2: OpenPBR - SVM
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OpenPBR SVM integration

—
e :

— .

Clean-Room implementation:
° Re-implementing OpenPBR word-by-word according to the v1.1.1 spec
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OpenPBR SVM integration

—
Eem -

Weizhen Huahg
(Blender)

Clean-Room implementation:

° Re-implementing OpenPBR word-by-word according to the v1.1.1 spec
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OpenPBR: SVM vs OSL \ \\\\N

Sand Car Paint Coffee Velvet Sapphire

Y e
= : / =
,j// 385 .

Cycles (SVM)

Cycles (OSL)
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OpenPBR: SVM vs OSL Shvs d

Sand Car Paint Coffee Velvet

Sapphire

— <77

=7 *7
=4 <7> Z Z

Cycles (SVM)

Cycles (OSL)



OpenPBR: SVM vs OSL

2

™

But which one is correct?
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Adobe’s OpenPBR library

adobe/openpbr- ' ‘
bsdf A

Adobe's reference implementation of the OpenPBR
BSDF

B 2 & 3 w 360 % 24 O

Contnbutors A oE =tars ks

* Adobe’s OpenPBR reference implementation
*  GitHub: https://github.com/adobe/openpbr-bsdf

N
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https://github.com/adobe/openpbr-bsdf
https://github.com/adobe/openpbr-bsdf
https://github.com/adobe/openpbr-bsdf
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OpenPBR: PBRT vs SVM vs OSL

Sand Car Paint Coffee

i
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PBRT

Cycles (SVM)
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OpenPBR: PBRT vs SVM vs OSL
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Examples: OSL (tint-82)

Cycles (SVM)

S 411/

Cycles (OSL)

S 41 //




Examples: OSL (tint-82)

Cycles (SVM) Cycles (OSL)

’ b
-
b\f"
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Ny A
~ < 4
—
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Examples: Layering

Cycles (SVM)

Cycles (OSL)

4 411/412
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Why do the results differ?

» |nitial Findings:
+  OpenPBR specification:
- Wording in the spec is sometimes ambiguous

* Proposes multiple option of how to implement an effect:
E.g., layering, iridescence, coat-darkening

+  MaterialX - OSL:

+ OpenPBR shader graph does not fully cover the spec

« OSLCodeGen cannot fully translate MaterialX to OSL closures
(e.g., missing features or different definitions)
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Interacting with the Community

Friday, March 20th ~ Sebastian Herholz AM

Ambiguous behavior of the transmission slab when tinted and transmi.
Sebastian Herholz ° h more renderers I

T ——— ::.‘?::lz‘l,i‘rsdli&d difrent behaviors betw
Alittle f the current OpenPBR support in
suite for comparing OpenPBR int

MaterialX)

lifferent implementatic

Tuesday, June 2nd ~

7z ”
£ a Jamie Portsmouth H
v

Interesting that the Blender folks have recently done a r f thin-walled This mak _
dielectric/subsurface, which is required by OpenPBR. It's getting some on Twitter. The AL Al e R ¥ | y .
; : S : ; . cpec o Wrong behavior of the specular lobe when a coat is
fact that they were able to do this, despite us not providing a very solid reference for it (since spec ) ]

one doesn't apparently exist, other than a simplified non-absorbing/smooth in PBRT, tha sthe  applied #2¢

plus the from SPI), is encouraging

ommunity Discussions:
Slack: #openpbr

Meetings: bi-weekly
(Tue. 19:00 CEST)

©0pen
1 do think it would be helpful to give an expanded treatment of it, in our tech report, for
future implementors. There is also some scope to do a more accurate model as well based on 0 @ shernoiz
MC sims (for the roughening aspect), and in doing so fill the gap in the literature.
It seems that the specular_roughness andjor specular_or are not modulated when a coat is applied.

According to the spec the specular._roughni

A and specular_ior are modified whne a code is applied to account for additional
: 4 roughening
Tioaoa (@Tioaoa2) on X

1 and the layered IOR. For example if the coat and specular IOR are similar the specular reflection lobe becomes invisible since it won't be
Blender 5.2 has a new shader feature called “thin wall” which is designed for meshes present. This is not the case in the Adobe implementation
which have no thickness (or very litt

Here is an example of such an OpenPBR configuration:

These can be anything from leaves, paper, tissues and some thin plastics

(images taken f; utube video) 5
_ Tioaoa (@Tioaoa2) on X In addition 1, 0051,
X (formerly T

LRCCPEEECE
PRCCPLECEOCE

Karma \rnolc
reflection leads to an ac
Both meth
® The first
internal
. The i And here are the resulting renderings using Adobes OpenPBR library and Cycles current OpenPBR implementation according to the

spec (i.e., Arnold generates the same resul);
medium (Le

So the question is Adobe OpenPBR Cycles (spec)

* YouTube

As we can see specular lobe with the default roughness of 0.3 is
stil visible (L., blurry reflection)
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Interacting with the Community

Friday, March 20th ~

Sebastian Herholz 5:19 Am

Same but different:

Alittle teaser of the current OpenPBR support in Blender/Cycles and the PoC for a
validation/test suite for comparing OpenPBR integrations (here: Adobe's OpenPBR-bsdf and

Sebastian Herholz 11:59 AM

Ambiguous behavior of the transmission slab when tinted and transmission_dept=0 :

‘With more renderers being integrated into the test suite | did more tests for the transmission
slab and realized different behaviors between Cycles/Adobe's OpenPBR and Arnold/Karma
‘when using tinted glass and transmission_depth=0 .

The problem seems to be related to the undefined behavior (by the spec) of how to handle
the transmission and specular color when a ray hits is surface from the inside of the objec:

/* ACADEMY SOFTWARE FOUNDATION

» should the colors be swapped: yes or no?

Cycles based on OSL generated by MaterialX).

Differences are probably caused by different implementations of layering: The spec says:
However when “transmission_depth' is zero, it is assumed that the interior medium
is absent (u_t=0
2 and transmicsinn color 15 used instead to non-physically tint the dielectric
““~lv by a constant amount (ignoring the

[ € ) Jamie Portsmouth
1 “appen at an refraction

Wrong behavior of the sy cularlobe when|a coat is

Commungty Discussions:

Slack: opA reem:d ‘

Meetinps: bi-weekly i i
Tue. 19:00 CEST) 28 | | =]

ular_tor are not modulated when gcoat is applied.
| specular_ior are modified whne § code is applied to account for additional

«obes OpenPBR ibrary and Cycles OpenPBR implementation according to the

Cycles (spec)

‘transmission_coler a

* YouTube Here are some example

THIN WALL, the incredible new Principled BSDF feature in Blender 5.2 ~ 4files » Download

AfA@Ne -

As we can see specular lobe with the default roughness of 0.3 is.
still visible (i.e., blurry reflection).

. n 6 replies Last reply 1 month ago )
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Validation pipeline (WIP)

Collection of OpenPBR parameter sets
Unified scene and light setup
Carefully designed test and calibration setup

Curated rendering scripts to replicate results
Easy to expand for new renderers

Supported renderers:

Cycles, PBRT (Adobe’s OpenPBR), Arnold,
Karma, VRay, MoonRay (WIP), Glimpse (WIP)
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Interactive Viewer/Database ﬁﬁ%

Jamie Portsmouth
Autodesk (Arnold)

OpenPBR Render Tests

Diffuse (EON)
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Take home message

OpenPBR has the potential in ensuring consistent
asset appearances across DCC applications and renderers

Current implementations are already quite good
but not perfect matches yet:

MaterialX-based and internal implementations

Specification and MaterialX graph still require some improvements:
Community is willing to tackle open problems

Rigorous validation and testing frameworks important
— |deally covering all parts of the stack (OSL, MaterialX, OpenPBR)

N 49



Take home message

ementations are already quite good
perfect matches yet:

brialX-based J@qlﬁn#‘ h@”@@em'munl'l'yi

ation an W I r i ' vementg
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Outlook: Blender and Open Standards

* OpenPBR is the first step:
* MaterialX and better USD support are future plans

* Test package release:
* Planned for September (20206)

* Active participation in upcoming OpenPBR versions:
* Feature proposals
* User community feedback

51



Barbershop 2016 (custom shaders)




Barbershop 2026 (OpenPBR WIP)
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er By: Andy Goralczyk (Blender Studio)
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