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Ultraleap & NOA Labs / https://www.polaris-ar.com/
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Uto noapasymeBaerca nog 3D-unreppencamn?



Vertigo Games, Jaywalkers Interactive / uxdesign.cc/immersive-design-the-next-10-years-of-interfaces-16122cb6eae6



Gravity Sketch / youtu.be/dx60HFDC8rE



UltraLeap, LLC / youtu.be/UgqNqOTOLe9c



CneBa Hanpaso: 1. Microsoft / tinyurl.com/y5739ark 2. nReal/tinyurl.com/ydxrlh
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8ninths / vimeo.com/160826201
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DAQRI / youtu.be/U9t60sl1Lbc
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Oculus / youtu.be/xsZ3ai8uZks




WebXR Device API

W3C Working Draft, 10 October 2019

This version:
https:/iwww. w3 org/TR/2019/WD-webxr-20191010/

Latest published version:
https:/iwww. w3 org/TR/webxr/

Editor's Draft:
https://immersive-web_github io/webxr/

Previous Versions:
https:/iwww w3 org/TR/2019/'WD-webxr-20190521/

Issue Tracking:
GitHub

Editors:
Brandon Jones (Google)

Nell Waliczek (Amazon [Microsoft until 2018])
Participate:
File an issue (open issues)

Mailing list archive
W3C's #immersive-web IRC

W3C

Abstract

This specification describes support for accessing virtual reality (VR) and augmented reality (AR) devices,

including sensors and head-mounted displays, on the Web.

w3.org/TR/webxr/



| XR Mesh Store x By
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Arturo Paracuellos, Blair Maclntyre / blog.mozvr.com/progressive-webxr-ar-store/



[pe paboraer WebXR

BupTtyanbHaa peanbHocTb (VR)

VR-wnemsbl, nogkntovaemble K [1K
(Vive, Rift, Index n gp.), uepes
Chrome/Edge 81+

ABTOHOMHbIe VR-wwnemax (Quest,
wnemsbl ot Pico n gp.) uepes
Firefox Reality

Kapab6opabl (Tonbko Android)
yepe3z Chrome 81+ n Samsung
Internet 11.2+

HdononHeHHasa peanbHOCTb (AR)

* MobunbHble YCTPONCTBa
Ha Android yuepe3 Chrome 81+ un
Samsung Internet 11.2+

* MobunbHblie ycTponcTea Ha iOS
yepe3 WebXR Viewer ot Mozilla

* HoloLens 2 uepes Firefox Reality
* Nreal Light uepe3 Nebula 3D
 Magic Leap 1 uepes Helio



O uem roBopuM B 3TOU YaCTU

* AR-Bo3moxHoCcT WebXR
 (CpepacrtBa ana peanusauum 3D-nHTepdencos
* BcnomorartesnbHble MHCTPYMEHTbI pa3paboTKy



AR-Bo3moxkHocT WebXR
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8ninths / vimeo.com/160826201



Ultraleap LLC / youtu.be/6dB1I1Rg3Qls



WebXR noaaeprxkmnBaer

DOyHkuum Ha nymu Kk Candidate Recommendation:

* OTcnexmBaHue NoKanbHOW NO3ULUK

ycTpounctea (WebXR Device API & Augmented
Reality Module)

* OnpepeneHune feature points n NnoBepxHoOCTEN
(WebXR Hit Test & Anchors Modules)

Joe Medley / web.dev/ar-hit-test/



WebXR Bo3mo)kHO 6yaeT nogaep>XmBathb
OyHKUMM Ha 3Tane NHKybaunmn*:

* 3D-pekoHcTpyKuma n okknosna (Real World Geometry)

* OnpepgeneHune rnobanbHon no3nuunm (Geo-Alignment)

* OTcnexunBaHue Kucten pyk (Hands Input)

* OtcnexunBaHue nsobpaxxkennn (Computer Vision for XR)

* [oapobHee cm. github.com/immersive-web
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Vandana Didi R. / www.linkedin.com/feed/update/urn:li:activity:6508736564800086016



CpepncrtBa ana peannsauyum 3D-nHtepdpencon



NMpumep kopa A-Frame

<!DOCTYPE html:
<html>

<head:>
<meta charset="utf-8">
<title>Hello, WebWVR! » A-Frame</title>
<meta name="description” content="Helloc, WebVR! + A-Frame":
<script src="https://aframe.io/releases/1.8.4/aframe.min.js"></script>

<fhead>

<body>

<a-scene background="color: #FFFFFF">
<a-box position="-1 8.5 -3" rotation="8 45 8" color="#4CC3D9" shadow></a-box>

<a-sphere position="2 1.25 -5" radius="1.25" color="#EF2D5E" shadow:</a-sphere>
<a-cylinder position="1 ©.75 -3" radius="8.5" height="1.5" color="4#FFC&5D" shadow></a-cylinder:>
<a-plane position="2 @ -4" rotation="-98@ @ @" width="4" height="4" color="4#7BC8A4" shadow»</a-plane:

<fa-scene’>
</body>
</html>

MozVR / aframe.io



CpeactBa peanusauum nogaep xmsarowsme WebXR

Openmsopkn bnbnunortekn
* A-Frame * THREEs
* Play Canvas * Babylon.js



Back to Scene

+ b & B

@ v <3-scene>

@
@
@

@

<a-box 9>
<a-sphere @>
<a-cylinder @>
<a-plane @>
<a-entity @3>
<a-entity 9>
<a-entity 9>

Perspective

v

. local

<a-cylinder 9>
ID

class

position

rotation

scale

visible v

mixins Add mixin...

COMPONENTS

Add component...
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) SHADOW
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YCTpOUCTBA, TEXHUKWN, d1IEMEHTbI YNpaB/ieHUA...

Ul

A
Pointer Events

Input Events

Microsoft / tinyurl.com/y5c83bek



A-Frame: ycTponcresa BBoga n mogenuv B3annMmoaencTBus

[loppepXmnBatoTCA «nN3 KOPOOKN»:

* Gaze-based Interactions (no Tanmepy, no coobITHIO)
* Pa3znunuHble VR-KoHTponnepsbl (3DoF, 6DoF)

* JlazepHasa yka3Ka

e Super-hands

ECTb n Apyrne KOMNOHEHTbI, pa3paboTaHHble COOOLECTBOM:
https://tinyurl.com/y3x3ak4y

MozVR / aframe.io/docs/1.0.0/introduction/interactions-and-controllers.html


https://tinyurl.com/y3x3ak4y

Ul Kits ana A-Frame

e aframe-gui github.com/rdub80/aframe-gui

 AFRAME Material Collection github.com/the-expanse/aframe-
material-collection



test button

label text
@ |abel radio

—

Hello Wor

() label button

[ ] 1abel toggle

rdub80 / github.com/rdub80/aframe-gui



BcnomorartesnibHble MHCTPYMEHTbI pa3paboTku



WebXR Emulator Extension

vr - cash cannon 0 O Inspector Console [ Debugger  {} Style Editor ﬁ WebXR |j:| see
¥ | Oculus Quest - [ stereo effect ¥ Headset

Gizmo
position: 6.86 1.60 6.80
rotation: 1.69 6.85 6.84

¥ Right controller

O Gizmo
position:@8.18 2.55 6.81
rotation: 1.56 0.06 0.60

Trigger button

¥ Left controller

O Gizmo
position: -8.25 2.51 -@8.14
rotation: 1.55 .06 0.60

Trigger button

Translate = Reset pose | Exit immersive

Takahiro Aoyagi, Fernando Serrano / blog.mozvr.com/webxr-emulator-extension/



Apyrune AR-6ubnuotekn gna sedba

« 8th Wall Web ($%)

Beb-ppenmopku: A-Frame, BabylonlJS, three.js
« AR,js3

Beb-ppenmBopkin: A-Frame, three.js



@ apps.8thwall.com C,

8t Wall Inc. / youtu.be/0AC;CImWwPM



YTto noumTaTthb

1. About WebXR
immersiveweb.dev

2. A-Frame: Introduction
aframe.io/docs/1.0.0/introduction/

3. Play Canvas: Using WebXR in PlayCanvas
developer.playcanvas.com/en/user-manual/xr/using-webxr/

4. THREE.js: How to create VR content
threejs.org/docs/#manual/en/introduction/How-to-create-VR-content

5. Babylon.js: Introduction to WebXR
doc.babylonjs.com/how_to/introduction_to_webxr

6. Positioning virtual objects in real-world views
web.dev/ar-hit-test/

7. Progressive WebXR
blog.mozvr.com/progressive-webxr-ar-store/



O630p cpeacTs pa3paboTkn
NHTEPPencoB XR-NpunoxeHnm
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Ultraleap & NOA Labs / https://www.polaris-ar.com/
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Unity / youtu.be/KwuHOBaX8ns



Unity XR

Mixed and Augmented a AR VR
Reality Studio (MARS) Apps Apps

I I I f

XR Interaction

AR Foundation — Toolkit

1 =

XR Subsystems

Image Tracking | Object Tracking

Unity XR SDK

ARCore XR ARKit XR Oculus XR Windows XR Magic Leap VSP/3rd
Plugin Plugin Plugin Plugin XR Plugin Party XR
Plugin

Unity / docs.unity3d.com/Manual/XRPluginArchitecture.html

Developer
Tools

XR Plugin
Framework

Provider
Implementations



O uem roBopuM B 3TOU YaCTU

e AR-OMOGNMNOTEKN U NX BO3SMOXHOCTU
 (CpepacrtBa ana peanusauum 3D-nHTepdencos
* BcnomorartesnbHble MHCTPYMEHTbI pa3paboTKy



AR-6MONMoTeKkn n ux BO3MOXKHOCTU



BO3MOXXHOCTU NO OTC/IeXXUBAHUIO
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Unity AR Foundation

Your Handheld AR App

AR Foundation

com.unity.xr.arfoundation

Unity ARKit Plugin
ARKit SDK ARCore SDK ARCore SDK ARKit SDK
iOS Device Android Device Android Device iOS Device

Unity Technologies / tinyurl.com/yb7pcynz
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Cnesa HanpaBo: 1. Microsoft / tinyurl.com/y5739ark 2. Magic Leap, Inc./ tinyurl.com/uahodcc




AR Foundation nogaep>xuBaer

OTcnexmnBaHue nokanbHom no3uuum yctponctsa (Android, iOS, Magic
Leap, HoloLens)

Onpepenenne feature points n nosepxHocten (Android, iOS, Magic
Leap)

3D-pekoHcTpyKuma un okknosna (Android, iOS, Magic Leap, HoloLens)
[lepCUCTEHTHOCTb 1 MyNbTU-NOJIb30BaTeNIbCcKoe B3anmopgencraue (iOS)
OTcnexxneaHue nsobpaxkeHnn (Android, iOS, Magic Leap)
OTcnexunBaHune obbeKkToB (i0S)

OTcnexknBaHue nosoXKeHua tena yenoseka (iOS)

Unity / docs.unity3d.com/Packages/com.unity.xr.arfoundation@4.1/manual/index.html



CpepncrtBa ana peannsauyun 3D-nuHtepdpencon



YCTpOUCTBA, TEXHUKWN, d1IEMEHTbI YNpaB/ieHUA...

Ul

A
Pointer Events

Input Events

Microsoft / tinyurl.com/y5c83bek



Extend Reality Ltd. / youtu.be/vH5zH06q184



bubanorekun pna peanusayun Ul

 VRTK

[Tnatpopmbl: Steam VR, Oculus VR, Immersive WMR, Daydream
 MRTK-Unity

[Mnatdopmebl: OpenVR, Immersive WMR, HoloLens 1|2, Android, iOS
* Unity Ul

[Tnatdopmbl: BCe, KOTOopble nogaep»kneatoT Unity

* XR Integration Toolkit
[Tnatdopmbl: BCe, KOTOopble nogaepKkmneatoT Unity

* Leap Motion Interaction Engine
[TnaTtdopmbl: Leap Motion (BctpoeH B VRgineers XTAL, Pimax 5K Plus, 8K)



MRTK

MIXED REALITY

TOOLKIT
http://aka.ms/MRTK
< ® or1C]
@@ﬂ I
Input Interactable Object Bounding Box Two Hand Object

& Receiver & App Bar Manipulation Collection
Solver Voice Spatial Attach to MRTK
System Command Understanding Controller Standard Shader

Microsoft / tinyurl.com/yxvuy65x




Unity User Interface

: +=  © Inspector e =
Maximize on Play | Stats l Gizmos | I 'LC,?!!!‘,@E, I [ ]Static «

Tag | Untagged 4 | Layer| w ;|
¥ C  Rect Transform %,
| Some values driven by Canvas. |
Pos X Pos Y Pos Z
273 246.5 10
Width Height
! 664.5031 | 600 ann
¥ Anchors
Min X0 YO0
Max X0 YO
Pivot X 05 Y 05
Rotation X0 YD zo
Scale X10.12132/Y |0.12132/Z 0.12132]
v | ||Mcanvas ¥,
Render Mode | Screen Space - Camera &l
Pixel Perfect ]
Render Camera  #GUI Camera (Camera) ©
Plane Distance 100 |
Receives Events
Sorting Layer | Default 4|
Order in Layer 0 ]

[V Reference Resolution (Script)
» {5 [V Graphic Raycaster (Script)

F

[ Add Component ]

Unity Technologies / docs.unity3d.com/Manual/UlCanvas.html
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Unity / youtu.be/ZPhv4gmT9EQ
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Leap Motion, Inc. / youtu.be/SInWoAl6Kuo



bubanorekun pna peanusayun Ul

 VRTK

[Tnatpopmbl: Steam VR, Oculus VR, Immersive WMR, Daydream
 MRTK-Unity

[Mnatdopmebl: OpenVR, Immersive WMR, HoloLens 1|2, Android, iOS
* Unity Ul

[Tnatdopmbl: BCe, KOTOopble nogaep»kneatoT Unity

* XR Integration Toolkit
[Tnatdopmbl: BCe, KOTOopble nogaepKkmneatoT Unity

* Leap Motion Interaction Engine
[TnaTtdopmbl: Leap Motion (BctpoeH B VRgineers XTAL, Pimax 5K Plus, 8K)



Mpoune 6ubanorexkm ($9%)

1. VR Interaction Framework
https://tinyurl.com/y4ybqf6h

2. Interhaptics Interaction Builder
interhaptics.com/view/Modules



BcnomorartesnibHble MHCTPYMEHTbI pa3paboTku



Kyrylo Kuzyk & Stampede games./youtu.be/3 _hugNaEQUE



Unity MARS ($$)
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Unity Technologies / unity.com/labs Unite LA"18 youtu.be/OYSO05QnmSMM



ManoMotion / youtu.be/UQZez30yPjQ



Cnacmnb6o 3a BHUMaHume!

[laBen MaHaxoB, K.T.H.
pmanakhov@hse.ru




