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Khronos Ecosystem Segmentation

Multiple Khronos standards are often relevant to developers with similar requirements. Khronos currently
identifies six such market segments. Working Groups within a segment coordinate and cooperate to develop

coherent solutions and outreach programs.
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Khronos Ecosystem Segmentation

3D content is already pervasive in retail. Virtual representations of products are everywhere from ads, web on mobile
& computer, Augmented Reality, Virtual Reality to Mixed Reality devices.
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glTF Ecosystem & 3D Commerce
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3D Commerce Use Case

ACE 3

Hardware

w Epigraph

Ace Hardware Teams with Epigraph for gIiTF-based 3D Web & AR Experiences.
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Importance of standardisation:
« Physical to Digital Consistency

- Getting as close to the real thing as possible increases e-commerce conversion, online duration for

consumers & reduces returns of physical products, increasing brand trust.
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Importance of standardisation:
« Physical to Digital Consistency

- Getting as close to the real thing as possible increases e-commerce conversion, online duration for

consumers & reduces returns of physical products, increasing brand trust.
e« Load time

- Processing & bandwidth can be varied therefore the lower the loading time the better. gITF stores 3D
model information in JSON format. The use of JSON minimizes both the size of 3D assets and the

runtime processing needed to unpack and use those assets

This work is licensed under a Creative Commons Attribution 4.0 International License
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Importance of standardisation:
« Physical to Digital Consistency
- Getting as close to the real thing as possible increases e-commerce conversion, online duration for
consumers & reduces returns of physical products, increasing brand trust.
e Load time
- Processing & bandwidth can be varied therefore the lower the loading time the better. gITF stores 3D
model information in JSON format. The use of JSON minimizes both the size of 3D assets and the
runtime processing needed to unpack and use those assets

"u,m o Experience

: - The use of standardised file formats provides a consistent experiences across a variety of devices and
Ox platforms. What is viewed on the web should be the same on another device whether that browsing, AR,
ZO VR or MR.

KHROS
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Importance of standardisation:
Physical to Digital Consistency
- Getting as close to the real thing as possible increases e-commerce conversion, online duration for
consumers & reduces returns of physical products, increasing brand trust.
Load time
- Processing & bandwidth can be varied therefore the lower the loading time the better. gITF stores 3D
model information in JSON format. The use of JSON minimizes both the size of 3D assets and the
runtime processing needed to unpack and use those assets
Experience
- The use of standardised file formats provides a consistent experiences across a variety of devices and
platforms. What is viewed on the web should be the same on another device whether that browsing, AR,
VR or MR.
e Physics, Scene Composition & Interactivity
- When compared to traditional 2D methods, 3D converts consumers but adding in Physics, Interaction &
Multi-Sku and Scene Composition, consumers can play with e-commerce.
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Importance of standardisation:
* Metaverse & Wearable AR (New Customers)

- As new devices become more readily available and more affordable, so does the need to bring a
consistent experience in other types of space and device. The demographic changes as does the

requirement.

This work is licensed under a Creative Commons Attribution 4.0 International License
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* Metaverse & Wearable AR (New Customers)
- As new devices become more readily available and more affordable, so does the need to bring a
consistent experience in other types of space and device. The demographic changes as does the

requirement.

» Viewer Certification program

Rendering
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Non-retailer
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End User Experiences
On the Web and in Apps
Desktops and mobile

Retailer Web
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Non-Retailer

Web use cases
Social, Ads, Search ...
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Other / Future
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i Augmented Reality '
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3D Viewer Certification
Ensuring accurate display of 3D

products in a wide variety of end-user

experiences on the Web, social media,
ad platforms and applications
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Under development & exploration:
o Skeletal & Facial Anchoring
- Asmall task sub group exploring standards needed for facial anchoring, wrist anchoring and other key
virtual try on needs.
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Under development & exploration:
o Skeletal & Facial Anchoring

- Asmall task sub group exploring standards needed for facial anchoring, wrist anchoring and other key

virtual try on needs.
e Scene Composition

- Exploring needs and use cases for multi-sku, interactive and physics based experiences for use in

e-commerce to support greater, more inspiring customer experiences.
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Under development & exploration:
o Skeletal & Facial Anchoring
- Asmall task sub group exploring standards needed for facial anchoring, wrist anchoring and other key
virtual try on needs.
e Scene Composition
- Exploring needs and use cases for multi-sku, interactive and physics based experiences for use in
e-commerce to support greater, more inspiring customer experiences.
e Viewer Certification program
- Enhancements, improvements and advancements in the Viewer Certification Program to support tone
e mapping, colour consistency and other e-commerce requirements as browsers and platforms evolve.
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Under development & exploration:
o Skeletal & Facial Anchoring
- Asmall task sub group exploring standards needed for facial anchoring, wrist anchoring and other key
virtual try on needs.
e Scene Composition
- Exploring needs and use cases for multi-sku, interactive and physics based experiences for use in
e-commerce to support greater, more inspiring customer experiences.
e Viewer Certification program
- Enhancements, improvements and advancements in the Viewer Certification Program to support tone
mapping, colour consistency and other e-commerce requirements as browsers and platforms evolve.
* Interoperable tools & standards
- Exploring the need for tools and standards that can fully operate in conjunction with one another. Build
once, use anywhere to assist the ingestion of assets and scenes.
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Under development & exploration:
o Skeletal & Facial Anchoring

- Asmall task sub group exploring standards needed for facial anchoring, wrist anchoring and other key

virtual try on needs.
Scene Composition

- Exploring needs and use cases for multi-sku, interactive and physics based experiences for use in

e-commerce to support greater, more inspiring customer experiences.
Viewer Certification program

- Enhancements, improvements and advancements in the Viewer Certification Program to support tone
mapping, colour consistency and other e-commerce requirements as browsers and platforms evolve.

Interoperable tools & standards

- Exploring the need for tools and standards that can fully operate in conjunction with one another. Build

once, use anywhere to assist the ingestion of assets and scenes.
Tutorials, guides & videos

- More tutorials, guides and videos. From end to end suggestions on pipelines to be shared from
e-commerce experts to 1 to 1 interviews from industry experts to support the community.

This work is licensed under a Creative Commons Attribution 4.0 International License
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Under development & exploration:
o Skeletal & Facial Anchoring
- Asmall task sub group exploring standards needed for facial anchoring, wrist anchoring and other key
virtual try on needs.
Scene Composition
- Exploring needs and use cases for multi-sku, interactive and physics based experiences for use in
e-commerce to support greater, more inspiring customer experiences.
e Viewer Certification program
- Enhancements, improvements and advancements in the Viewer Certification Program to support tone
mapping, colour consistency and other e-commerce requirements as browsers and platforms evolve.
* Interoperable tools & standards
- Exploring the need for tools and standards that can fully operate in conjunction with one another. Build
once, use anywhere to assist the ingestion of assets and scenes.
e  Tutorials, guides & videos
- More tutorials, guides and videos. From end to end suggestions on pipelines to be shared from
e-commerce experts to 1 to 1 interviews from industry experts to support the community.
 NeRF (Neural Radiance Fields), Machine Learning & Al in 3D
- The use of generative Al in 3D Asset & scene creation whilst following standards

This work is licensed under a Creative Commons Attribution 4.0 International License © The Khronos® Group Inc. 2023 - Page 25
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Retailers looking to join the conversation about scaling 3D in their own eCommerce applications are
invited to join the 3D Commerce Working Group at Khronos. Learn more at:

khronos.org/3dcommerce/ or email 3dcommerce-feedback@khronos.org.
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Gerald Guyomard, Adobe
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Adding Interactivity to glTF

% Interactivity brings your 3D Content to life:
o content dynamically reacts to user inputs

O  Atypical use case : Product Configurators
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https://docs.google.com/file/d/1OwTrMtnupMRE527EzVsWeh_C4J7_ImGn/preview

Adding Interactivity to glTF @F

glTF can embed static scenes made of multiple sorts of assets (meshes,
textures, animations, sounds...)

but there is no internal rules to define how the runtime should handle
them

Until now interactivity has been external to glTF, hence hardcoded into the
© application

NOS

Interactive content is not portable to other applications

KHROS



Adding Interactivity to glTF

O

HR_interactivity

®

Il

g

Interactive gITF

glTF TODAY

NOS

This new glTF extension:

e Provides blueprint for implementation of Interactive Assets (static geometry + behaviors)

e Empowers development of simple interactive applications (Games, Education, Design Review,
e-commerce...)

KHROS
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General Strategies for building Interactivity

e Write code

O
O

O
O

Compiled Language : C, C++, Swift...

Interpreted Language : Javascript,
Lua, Python...

It requires some programming skills
Portability Issues

#include "GameEngine.h"

class MyGame {
private:
Objectx _object;

public:
void onKeyPressed(char key) override {
if (key == '') {
while (true) /*pseudo code...x/{
1:sleep(1);
_object->rotateBy(30.f);
}
¥
}
I

C++

e Visual Scripting

O

O

Creator assembles and connects building
blocks

Much easier to learn for non engineers
(no syntax to learn, no compilation
necessary)

More portable (lightweight runtime, no
sandboxed VM to rely on

Limited set of blocks makes it more
secure

Unity Visual Scripting
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Visual Scripting: Node Based Graph

e Comprehensive feature set (get/set
variables or world state, branching
flow, logic)

e Implemented by Unity (Visual

Scripting), Unreal (Blueprints), Nvidia Example Implementation: Unreal Editor
Omniverse (Action Graph), ...

* KHR_interactivity provides specifications for Node Based Graphs:

o Accessible and powerful
o Extensible with future extensions

O  Compatible with visual editing, but visual editors are not required
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KHR_interactivity Principles

An interactivity Graph is a set of connected Nodes forming a
Directed Acyclic Graph (no cycles)

Node characteristics :

type defining the action (add numbers, listen to an event, branch on a condition...)
an immutable configuration

some input sockets (value and flow)

some output sockets (value and flow)

IN ouT
sockets Node sockets
)

-
Configuration (constants)

P
Value in O Q Value out

Flow in Flow out




Example of a glTF Interactivity Graph

Enumerates a sequence of integers 1, 2, 3, 4, 5

Sends custom events "odd" or "even” for every number (eg (value % 2) == 0 ?)

Once done, after 2 seconds, sends custom event "Done”

0

lifeCycle/onStart

out

Various categories of Node:

1 flow/forLoop

startindex=1
endIndex=5

) in

index C

loopBody

2 logic/modulo

result C

3 logic/equal
a result (
b=0

. condition

onStart, onTick...
forLoop, delay, branch, while...

modulo, equal, add, subtract...
send, receive

8 customEvent/sen

d
event="Done"

flow/branch

true [ )

5 customEvent/sen
d

event="Even"

in

6 customEvent/sen

_|

T

event="0dd"

in
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Accessing the Scene Graph from the Behavior Graph

e High level actions change runtime scene state by starting / stopping
animations, sounds, etc.

e Direct access to set / get runtime scene state using JSON paths
o Set “/nodes/6/translation”
o Set "/nodes/3/scale”

Extends the proposed KHR_animation_pointer’s JSON paths for interactivity
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What can't you do, and why? @F

Considerations: Security, Portability, Ease of Implementation

Limitations:
e No dynamic allocation (no object instantiation, no array variables, no dynamic
strings)

No network access
No file system access
e No multi user
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Scene Composition

Leonard Daly, Daly Realism
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Origination of Idea

e Adobe came to 3D Formats with a description of Composition & Interactivity
at the same time as 3D Commerce was beginning to formulate use cases for
the same

e Separate development with knowledge of the others work

o« Combined efforts this spring with 3D Commerce taking the lead on
Composition and 3D Formats for Interactivity

NOS

KHROS
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Types of Composition

e Level of detail
- Distance based [traditional]
- Time based [items that do not need to be visible throughout experience]
- Environment based

o Streaming [large model progressive loading]

e Smart Loading [based on user device & network]

e Change (add/delete) objects in scene

NOS

KHROS
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LOD - Geospatial

Tree arrangement of data to support scene detail at
varying distance and allow ease of navigationn while

streaming important data

This work is licensed under a Creative Commons Attribution 4.0 International License
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LOD: Building Information Modeling

© 2021, Santos-Herrero, J.M., Lopez-Guede, J.M., Flores Abascal, I. et al. CC-BY 4.0
Energy and thermal modelling of an office building to develop an artificial neural networks model

This work is licensed under a Creative Commons Attribution 4.0 International License
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Work to Date

e« Work done in May 2023 as Prototype

e Basic test of current specification

e Note name change to “gltf Composition”
e Video of Demo

This work is licensed under a Creative Commons Attribution 4.0 International License
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Plans and Next Steps

» Specification development
- Interactivity - already described & in progress
- Composition - work just starting
- Allin public GitHub

e Prototype developement
- Use case & Specification development by 3D Commerce
- Techical development by 3D Formats
- Prototype development by UX3D by extending Sample Viewer

NOS

KHROS
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Discussion and Futures

Leonard Daly, Daly Realism
Dan Frith, Avataar
Gerald Guyomard, Adobe
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This work is licensed under a Creative Commons Attribution 4.0 International License

Guidelines, Tips and Tricks

e Layouts
- Every slide should use one of the eight available layouts (see layout button)
- Click Reset early and often to make sure you are using the layout!
- Don’t delete slides in this template until you have used all the layouts you need
- PowerPoint RANDOMLY deletes unused layouts (use two indents sparingly)

o Text
- Use Trebuchet font for ALL text
- Don’t insert empty lines within layout text boxes
» Graphics
- Do not use shading or shadows on graphics
- Try to connect your lines to boxes to make editing easier

« Animations and Transitions
- Don’t forget to check them before presenting! Don’t use transitions on Zoom

» Don’t create boring slides with just text (like this one!)
- Use more pictures and less text to get your message across
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Use this blank layout when your slide content is self explanatory
and you don’t need a title

This is the default standalone text box style

Add a background and/or outline using ‘Format Shape’
Automatically fit the text to the outline box using Autofit
If a box with no text mysteriously won’t change size - turn off Autofit!
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Alternative to Right-aligned Bullets

Brief overview of Khronos compute acceleration standards
And why they might be of interest to the RISC-V Community

Deeper dive into OpenCL
Including roadmap developments

Discussion on how Khronos and RISC-V could collaborate
Khronos is open to any organization - please get directly involved if you wish!
We welcome feedback and cooperation between organizations

These slides will be available online
www.khronos.org
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Smaller Font Bullets Make Space for Graphics

» Explicit control for acquisition and presentation of images
- Designed to fit the Vulkan API and today’s compositing window systems
- Cleanly separates device creation from window system

» Platform provides an array of persistent presentable images = Vulkan Swapchain
- Device exposes which queues support presentation
- Application explicitly controls which image to render and present

» Standardized extensions - unified APl for multiple window systems
- Works across Android, Mir, Windows (Vista and up), Wayland and X (with DRI3)
- Platforms can extend functionality, define custom WSI stack, or have no display at all

(7p) : (_ .
OZ Vu I I(a n ® VkQueue
4

Transition Present Transition Transition Present Transition
to Present to Render to Present to Render

. Platform Platform | I
| SwapCI'.la'ln Wil Wil Custom Image Image Image Image
Extensions Extension (| Extension WSI X Y Y X
m Extension

Time

Explicit control for . . .
acquisition and presentation of images Compositor or Display Engine
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e Broad commercial uptake of OpenCL
- Imaging, video, vision, simulation
- Adobe, Apple, SONY, Corel, ArcSoft
- Dassault, Houdini, Mathematica, MAYA...

» “OpenCL” on Sourceforge, Github, Google
Code, Bitbucket finds over 2,000 projects *
- OpenCL implementations - Beignet, pocl FFMPEG
- VLC, X264, FFMPEG, Handbrake

- GIMP, ImageMagick, IrfanView r\ o d‘ ' ‘
. - Hadoop, Memcached ArcSoft GIMP A

NOS

A A
- - WinZip, Crypto++ Etc. Etc. PCMARK 2 .@ Adobe
» Desktop benchmarks use OpenCL = : [ -
. . 'Pr| Adobe Premiere Pro CC >
‘ - PCMark 8 - video chat and edit — : _ LA
CompuBenc iy
oz - Basemark CL, CompuBench Desktop e e o
I https: //www.khronos.org/opencl/resources/opencl-applications-using-opencl = Basemark® CL n AUTODESK® MAYA’
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Short Bullets

» To accompany larger
graphics
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Dual Column Bullets

o Extensible modular architecture » Prototype Vulkan Debugger from Valve and
encourages many fine-grained layers - LunarG
new layers can be added easily  LunarG.com/Vulkan

« Khronos encouraging open community of |
tools e.g. shader debugging b

Thread 1001629568

read 755492608 .

 Valve, LunarG, Codeplay and others are
already driving the development of open e wm .
source Vulkan tools e e e

» Customized interactive debugging and
> validation layers will be available
together with first drivers

[6) vkQueueSubmi

read 902149888

read 910542592

read 893757184

3 3 3,33

PrevDC | | NextDC Search Prev | | Next v

®

ject = 0x7fbbe1116320, infoType = VK_INFO_...
e = 0x7fbb3d017120, cmdBufferCount =2,

NOS

f 1461db.
wgindo! ject = 0x7bbe1116320, allocationldx =0,
kMap! = 0x7fbb9a0d3390, flags = 0, ppData = Ox14...

\em = 0x7bb9a0d3390)
Buffer = 0x7fbb3ee21680, pBarrier = 0...
= rcB.

vkCmdPipelineBarrier(cmdBuffer = 0x7fbb3ee21680, pBarrier = 0
vkcmdDbaMarkerEnd(cmdBuffer = 0x7fbb3ee21680)

KHROS
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Typical Diagram Using Title Only Layout

[
APl Working Groups

(Industry and Academic
members)

S KHRCONOS

M\

Conformance Tests and Royalty-Free Documentation, Tools
$ | Adopters Program Specifications SDKs, Code Samples,

"

Educator Guidelines
Courseware Materials

Members

Wider Community
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Adopters
Build conformant
implementation and products

Developers

P> Develop applications
using the APIs

Educators / Certifiers
Create Courses
Training and Certification
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