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XR

What Are All These Realities? VR, MR, AR and XR 101, December 15, 2017,  
https://www.achao.design/inspire/what-are-all-these-realities-vr-mr-ar-xr-101



Milgram-Weiser continuum

Newman, J., Bornik, A., Pustka, D., Echtler, F., Huber, M., Schmalstieg, D., 
& Klinker, G. (2007, March). Tracking for distributed mixed reality 
environments. In Workshop on Trends and Issues in Tracking for Virtual 
Environments at the IEEE Virtual Reality Conference (VR’07).



Motivation

• Experience XR in your browser
• No matter what kind of device you have
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XR Device
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XR Content
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o VR
o X3D 4.0
o X3DOM
o XML3D
o Mozilla A-Frame and WebVR
o W3C Declarative 3D for the Web 

Architecture Community Group
o W3C WebVR Community Group

o AR
o Chromium WebAR Prototype
o Argon – Georgia Tech
o AWE.io
o AR.js – jeromeetienne

o MAR / XR



Advantage of Webizing MAR Contents
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AR
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WebXR Example I



AR – 3D Interaction
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WebXR Example II



VR –VR Interaction
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WXR
Workspace

WebXR Example III
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AR –VR Interaction
WebXR Example IV



CONTENTS

1. WXR Library Development Status

2. How to Authoring Contents & Example

3. Issues & Plans
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WXR Library Development Status

WXR Library 
Development Status
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Desktop 3D

Virtual Reality

Augmented Reality

A Chamber

WXR Library Development Status

Concept
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Desktop 3D

Virtual Reality

Augmented Reality

WXR
Library

WebGL

WebVR

WebGL
+

Vuforia

WXR Library Development Status

Concept
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1. Load WXR Library

2. Define Transformation

3. Define Scene Tree
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WXR-Core

WXR-Browser

WXR-Device

WXR-Server

WXR 
PROJECT

• wxr.js
• wxr-three.js
• polymer-elements
• wxr-www
• wxr-element
• wxr-example
• wxr-android-browser
• wxr-ios-browser

• wxr-space-server

• wxr-webizing-device-manager
• wxr-dummy-device-adaptor
• wxr-hand-leapmotion-adaptor
• wxr-hand-steamvrcontroller-

adaptor
• wxr-tracker-optitrack-adaptor
• socket.io-client-cpp

RepositoryGroup
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wxr.js

polymer-
elements

wxr-www

wxr-
element

wxr-
example

wxr-
three.js

Google 
Polymer 
Project

fork

External 
Projects

fork

• Jquery
• Platform
• Polymer-elements
• Polymer
• Threejs
• Tweenjs
• Webvr-polyfill

hard copy
& embed

hard copy
& embed

Packaging followings as wxr.html
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WXR Library Development Status

Class Hierarchy of wxr-element

polymer.Element

wxr-element

wxr-world
wxr-camera
wxr-space

wxr-geometry

wxr-light
wxr-light-ambient

wxr-light-directional
wxr-light-point
wxr-light-spot

wxr-axes
wxr-boundary

wxr-box
wxr-circle

wxr-collada
wxr-cylinder

wxr-obj
wxr-plane
wxr-ring

wxr-sphere
wxr-teapot
wxr-trigger

wxr-target
wxr-html

wxr-peripheral

wxr-peripheral-hmd
wxr-hmd-mixedreality

wxr-hmd-oculus
wxr-hmd-vive

wxr-peripheral-ar wxr-ar-vuforia

wxr-device-hand

wxr-hand-leapmotion
wxr-hand-oculustouch

wxr-hand-steamvrcontroller
wxr-hand-vivecontroller

wxr-hand-motioncontroller

wxr-peripheral-tracker
wxr-tracker-vivetracker
wxr-tracker-tobiieyex
wxr-tracker-realsense

wxr-peripheral-iot wxr-iot-foobot

wxr-ui

wxr-appbar
wxr-debug
wxr-editor
wxr-layerui
wxr-slider

wxr-ar
wxr-description
wxr-animation

wxr-requirement
wxr-user
wxr-view
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wxr-www

wxr-ios-
browser

wxr-android-
browser WXR-Core
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onProjectionMatrix

onCameraReady

onTargetLoaded
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onTargetMissed

onTargetUnloaded

onTargetDetected

Method Call
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changeModeARonHtmlChange

changeModeVR changeMode3D
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unloadTargetsloadTargets

changeModeARonHtmlChange
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getCurrentBeacons addEventListener

removeEventListener

Method Call
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Client

wxr-space-server
(Expressjs)

HTTP Module

Passport.js

interaction-server-
socket

Check session

Check session

Data Access

database

filesystem

Web Contents

Workspace 
Information

User 
Information

Event Logging
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How to Authoring Contents
&

Authoring Examples

How to Authoring Contents & Example
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Use these location at Digital Ocean to add target or object.
Transform the target or object in style tag. (optional)
Additionally add functions or tags to implement the contents.
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Issues & Plans

Issues & Plans
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o Issues
o Unstable connection between Firefox and SteamVR
o Low recognition rate of AR Marker
o Hard to synchronize scene with massive users

o Plans
o To stable connection between Firefox and SteamVR
o Custom tag hierarchy architecture remodeling
o Extension for more variety of Human Interaction Device
o Extension to using decentralized Web
o Upgrade third party libraries’ version

Issues & Plans
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Decentralized WebXR

• Decentralized Web
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DWXR
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DWXR – AR Interaction
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DWXR –VR Interaction
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Thank You

Webizing Research Laboratory (WRL)
http://www.wrl.onl

Byounghyun Yoo
yoo@byoo.net


