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1. WebAR Approaches

Web AR

Sensor-based Vision-based WebXR

Fiducial method Natural fgature
tracking
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Google Maps Live View, https://support.google.com/maps/thread/11554255?hI=en
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1.2 Vision-based AR

- Feature Detection(EXA ===) 8l Matchingd| 2|gt
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- Frame by Frame(closed-loop)
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Images from OpenCYV,
https://docs.opencv.org/3.4/db/d27/tutorial_py_table_of_contents_feature2d.html
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1.2 Vision-based AR

Fiducial Method
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Demo image from arjs, https://ar-js-org.github.io/AR js-Docs/



DEVIEW
2020

- O|0|X|Z 2145104 Tracking
- Feature DetectionO| 7tz gf O|0|X| 2t QI Al
- A4 LO|Al E 3D QHXNIE OJAI G IISH

-
- 0131 018 rAlof blsh G 52 1Al

O O M IT | L

Demo image from arjs, https://ar-js-org.github.io/AR,js-Docs/
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A hedgehog i1a any of the apiny mammala of the
sublfamily Lrinaceinae, in the eulipotyphlan family
Erinaceidae. There are seventeen species of hedgehog
in five genera found through parts of Europe, Asia, and
Africa, and In New Zealand by Introduction. Wikipedia

Meet a life-sized

hedgehog up
* Al Q N
Discover Update: Soarch Hocant

Demo image from Google AR, https://arvr.google.com/ar/
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10| Motion Tracking / 1 3t3 2 0IAl

- SLAM(Simultaneous Localization and Mapping)
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- Sensor-based
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2. Web AR with WebXR
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2.1 Before WebXR
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2.1 Before WebXR

- Googlel| WebARonARCore / WebARonARKit
- ARCore(Android) / ARKit(iOS) 2|8k
- Chromium / WKWebView =I%t

- WebVR API 1.12 &H&Hs10{ AR |5 S %0t

Demo image from WebARonARCore, https://github.com/google-ar/WebARonARCore
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2.3 WebXR API| - Features

navigator.xr.requestSession("immersive-ar”, {
requiredFeatures: ["hit-test"],
optionalFeatures: ["dom-overlay”],

1)

- WebXR M[HAM AtEE 7152 X7

- immersive-web GithubOl|A] =2|=2l featurez =210l 7ts
- Lighting-estimation, depth-sensing, environment-blending -
- https://github.com/immersive-web/



DEVIEW

2.3 WebXR API - Features

Motion tracking

https://developers.google.com/ar/discover/concepts
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2.3 WebXR API| - Features

hit-test

, ORIGIN

HIT POINT

https://codelabs.developers.google.com/codelabs/ar-with-webxr/#4
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2.3 WebXR API| - Features

session.requestHitTestSourceForTransientInput({ profile: "generic-touchscreen™ })

.then((transientHitTestSource: any) => {
this. hitTestSource = transientHitTestSource;

});

const hitResults = frame.getHitTestResultsForTransientInput(this. hitTestSource);

- AIEXIo| QI3 2 J|F O 2 hit-test £3HIts
- Transientinput
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2.3 WebXR APl - Features

dom-overlay
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Demo image from dom-overlays explainer, https://github.com/immersive-web/dom-overlays/blob/master/explainer.md
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3.1 WebXR-B C o
: e rowser coverage
WebXR Device AP| &-wo - e
Global 0% + 70.21% = 70.21%
API for accessing virtual reality (VR) and augmented reality (AR)
devices, including sensors and head-mounted displays.
Usage relative Date relative Filtered AW &
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& & & = - Chrome Browser _ _
IE Edge Firefox ~ Chrome Safari Opera  iOS Safari Opera Mini e Opera for sl for >amsung QQ Pl Kalos

Browser  Mobile  apdroid  Android  apdroid  Internet  Browser  Browser  Browser
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https://caniuse.com/webxr

XS] Lt H2tO X HH2|X|(Chrome 81+)
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3.1 WebXR - Device Coverage

ARCore supported devices Sen

What does it mean for a device to be supported? In short, it means it has passed our certification process.

- "Quality of the camera, motion sensors, and the design architecture to
ensure it performs as expected

- "The device needs to have a powerful enough CPU that integrates with the
hardware design to ensure good performance and effective real-time
calculations.

https://developers.google.com/ar/discover/supported-devices
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3.2 WebXR - Polyfill

WebXR Polyfill

A JavaScript implementation of the WebXR Device API, as well as the WebXR Gamepad Module. This polyfill allows
developers to write against the latest specification, providing support when run on browsers that implement the
WebVR 1.1 spec, or on mobile devices with no WebVR/WebXR support at all.

The polyfill reflects the stable version of the APl which has shipped in multiple browsers.

- immersive-web/webxr-polyfill
- 2|1= webvr-polyfill2 WebXR AP| Amlof St S{EY
- VR MM ("immersive-vr)2t2 X| &

https://github.com/immersive-web/webxr-polyfill
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3.3 WebXR - Fallback(Android)

- WebXR APIPF EX{SIX| 9= HatQ X2 HH
- Googlel| SceneViewer ArE
- com.google.android.googlequicksearchbox
- com.google.ar.core

- gITF 281 AtZ(Draco X[E)
-3d/ AR BEDtIIE &XY
- Intent?|8l H © =

https://arvr.google.com/ar/
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3.3 WebXR - Fallback(iOS)

- Apple?2| AR QuickLook
- 10511+ O8O0l A= X|&H
- usdz/reality IO Al
- <g>Ef 1 7|8t
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3.3 WebXR - FallbackO0i|A

o N & T O 40% B 2F 8:45

O A 192.168.0.3:8080/demo/pa (@O

<& Back to Main

AR-Portal Effect

This is an AR showcase for special effect which can be
only enabled in WebXR-based session.
This effect is made by changing model's material to

write stencil values.
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3.4 WebXR - ?2|5A ot

Environment blending Surface detection

ST 2 M= ARCoreQ| 71558 FE X5t QR 42

AT 2 0ftH 7|52 ALZSHOF SHEX| Totshs 240| WL



DEVIEW

3.5 Flow - Android (ARCore X|#)

ARCore O|AX|A|

ARCore AX| A=
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WebXR X|& HEl X

WebXR Session

SceneViewer A SceneViewer
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3.5 Flow - Android (ARCore O|X| &)
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4.2 Control Ul

Rotation Translation

HE S A| 8F201= Ul - WebGL
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4.3 Overlay Ul
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=:55.4MB, gzip: 33.6MB
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2. Framerate + &9 & UljE2| AL
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4.7 File Size Optimization

Original gITF size Draco
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4.7 File Size Optimization

reflexion map

O\'erall nlap b(‘\k ‘w‘&'df(’f 1“(‘}’

e .

http://www.cgarena.com/freestuff/tutorials/xsi/realistichead/index2.ntml

3D Model - textures
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4.7 File Size Optimization

albedo map metalness map roughness map final result

metalness shader content

Source: marmoset.co

3D Model - Textures
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glTF size: 44.3MB
Texture size: 221.5MB

-> X|CH2 QtE3stHatE 221.5MB

Global Digital Heritage

Frescos at Medieval Convent, Sdo Cucufate, Port., Sketchfab
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4.8 File Size Optimization - LOD

PREVIEW

RESTORE

LOD(Level of Detail)
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4.8 File Size Optimization - LOD




4.8 File Size Optimization - LOD

256x256

LODO

128x128

LOD1

https://www.tomshardware.com/reviews/ati,819-2.html
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4.8 File Size Optimization - LOD

1024*1024 128%128

521KB 12KB(-97.7%)



m DEVIEW
2020

tion - LOD

IMI1Z3

AV, Ya
TAVAYAY, 1515

v .r"‘ A7
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https://www.tomshardware.com/reviews/ati,819-2.html

Polygon reduction

(mesh-simplifier)
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4.8 File Size Optimization - LOD

~ ™
=\ \ ‘
v =
20| A 1486290 176948(-88.1%)
9| o4 809995 155322(-80.8%)
27| 55.4MB 12.8MB

Draco & = 37| 2.9MB 1.1MB
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4.8 File Size Optimization - LOD

265.8MB -> 4.2MB(-98.28%)



DEVIEW

4.8 File Size Optimization - LOD

4.3MB -> 47KB (-98.9%)
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LOAD MODEL (ORIGINAL) LOAD MODEL (LOD)

- -

> Lofoten Diorama by Erik_Br, Licensed under CC BY 4.0
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