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WHO ARE WE?

Samsung Electronics Samsung Electronics
Chromium/Blink OWNER Chromium/Blink Member
W3C Spec Editor

Node.js Contributor



INTRODUCTION
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Play VR & AR Movies
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NON-GOAL

e How to write/render WebXR contents?
e Complex graphics theory
e Specific frameworks or XR engine



WHAT’S THE IMMERSIVE WEB
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Immersive..

' Augmented Virtual
Reality Reality Reality

Real world

Computer-generated

Immersive

Non-immersive
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The immersive web means

virtual world experiences
hosted through the browser.



SOSCON 2018

WebAR + WebVR + - + = WebXR
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WebAR + WebVR + -+ + = WebXR
= “Immersive Web”
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Immersive Web Working Group

Our Mission

We help bring high-performance Virtual Reality (VR) and Augmented Reality (AR) (collectively known as XR)
to the open Web via APlIs to interact with XR devices and sensors in browsers.

We work together with the Immersive Web Community Group in building the immersive web platform. Most
new ideas start there.

The Co-Chairs of the Working Group arelAda Rose Cannon (Samsung) and Chris Wilson (Google). The W3C
Team Contact for the Immersive Web Working Group 1s Dominique Hazaél-Massieux.

October 25-26 at TPAC 2018

We'll be meeting for the first time at TPAC 2018.
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Open Web Platform



You can contribute to..

WebXR Standard Spec

Web Platform(Browser) Implementation
Web Platform Tests

MDN (Documents)
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WEB XR’S GOAL
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Your XR App/Service
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WebXR vs OpenXR
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HOW WEB XR APP WORKS?



SOSCON 2018

How WebXR App works

Detect Open Setup Request Render
Device Session XRLayer FrameOfRef Contents
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STEP1: Detect Device

Detect Open Setup Request Render
Device Session XRLayer FrameOfRef Contents
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navigator.xr.requestDevice();
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STEP2: Open Session

Detect Open Setup Request Render
Device Session XRLayer FrameOfRef Contents
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device.requestSession();
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SKTH 3 N TRl 22% @ 2% 11:52

B aboutblank o :

device.requestSession({ device.requestSession({
immersive: false immersive: true

1) })s
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device.requestSession({ immersive: true });
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SecurityError: The requested session requires
user activation.



User Activation

e event.isTrusted should be true
e event’stype is one of:

(@)

O O O O O O O O

change
click
contextmenu
dblclick
mouseup
pointerup
reset

submit
touchend
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J device.requestSession({
immersive: true

})s




SOSCON 2018

STEP3: Setup XRLayer

Detect Open Setup Request Render
Device Session XRLayer FrameOfRef Contents
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<canvas></canvas>
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XRLayer
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session.baselLayer = new XRWebGLLayer(session, gl);
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XRWebGLLayer

drawScene(gl);
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STEPA4: Request FrameOfReference

Detect Open Setup Request Render
Device Session XRLayer FrameOfRef Contents
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FrameOfReferencezt £oial}?
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Frame Of Ref == Ref Coordinate System
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Frame Of Reference Types

e head-model
o The origin is approximately the location of the viewer's head and does not change if the
viewer moves.
e ecye-level
o The origin is the viewer's head and moves with the viewer.
e stage
o The origin is implied to be the center of the room at floor level and does not change if the
viewer moves.



SOSCON 2018

session.requestFrameOfReference( ‘eye-level’);
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STEP5: Render Contents

Detect Open Setup Request Render
Device Session XRLayer FrameOfRef Contents
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requestAnimationFrame(onDrawFrame);
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window.requestAnimationFrame()

Render thread Javascript Paint i Javascript Paint

16.67 ms ! 16.67 ms
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session.requestAnimationFrame()

Render thread Javascript Paint i Javascript Paint

MM ms ! MM ms
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function onDrawFrame(time, frame) {

}
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XRFrame’s informations

e Pose
o In general, the position and orientation of a thing in AR/VR is called a pose.
o Views

o Each view corresponds to a display or portion of a display used by an XR device to
present imagery to the user.
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HOW TO IMPLEMENT WEB XR APP
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Summary: How WebXR App Works

Detect Open Setup Request Render
Device Session XRLayer FrameOfRef Contents
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Request Device

// Detect default XRDevice
const device = await navigator.xr.requestDevice();
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Not Found Available XRDevice Available XRDevice



CNACrNA 2n1Q

Request Session —

Enter XR

A
T

const xrButton = document.querySelector(‘button’); ‘
try {
await device.supportsSession({ immersive: true });
xrButton.innerText = ‘Enter VR’;
xrButton.disabled = false; )
xrButton.addEventListener('click', onEnterXR); - B
} catch(error) {
// Not support session
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Request Session

function onEnterXR() {
session = await device.requestSession({
immersive: true

})s
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B  localhost

Enter XR

device.requestSession({
immersive: true

})s
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Setup XRLayer

function setupXRLayer() {
const canvas = document.createElement('canvas');
gl = canvas.getContext('webgl', {
compatibleXRDevice: session.device

})s
}
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Setup XRLayer

function setupXRLayer() {
const canvas = document.createElement('canvas');
gl = canvas.getContext('webgl', {
compatibleXRDevice: session.device

})s

session.baseLayer = new XRWebGLLayer(session, gl);

}
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XRWebGLLayer

drawScene(gl);
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Request FrameOfReference

frameOfRef = await session.requestFrameOfReference('stage');
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Rendering Loop

function onXRFrame(time, frame) {
session.requestAnimationFrame (onXRFrame);

¥

session.requestAnimationFrame(onXRFrame);
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Get Device Pose

function onXRFrame(time, frame) {
session.requestAnimationFrame(onXRFrame);
s
const pose = frame.getDevicePose(frameOfRef); ///a

if (!pose) Q. -

return;

session.requestAnimationFrame (onXRFrame);
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Bind Frame Buffer

function onXRFrame(time, frame) {
session.requestAnimationFrame (onXRFrame);
const pose = frame.getDevicePose(frameOfRef);
if (!pose)
return;
gl.bindFramebuffer(session.baselLayer.framebuffer);

}

session.requestAnimationFrame(onXRFrame);
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Rendering

function onXRFrame(time, frame) {

for(let view of frame.views) {
const viewport = session.baselLayer.getViewport(v
gl.viewport(viewport.x, viewport.y,
viewport.width, viewport.height);
gl.clearColor(e.1, 0.5, 0.1, 1.0);
gl.clear(gl.COLOR_BUFFER_BIT);
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Rendering with Three.js

function onXRFrame(time, frame) {

for(let view of frame.views) {
const viewport = session.baselayer.getViewport(v:
gl.viewport(viewport.x, viewport.y,
viewport.width, viewport.height);
draw(view.projectionMatrix,
pose.getViewMatrix(view), gl);



Demo & Source Code

https://codeimpl.github.io/webxr-samples/

CNCrNA 2n10

B & ps//codeimplgithubio () 3

Samples  Proposals  Test Pages

Sample Pages

Sample pages demonstrating how to use
various aspects of the WebXR API.
Learn More

1 - Busan GDG Empty Basics

Extremely simple use of WebXR with
no library dependencies.

Open « Open with Polyfill < Source

2 - Busan GDG Three.js Basics

Demonstrates how to present a
simple WebGL scene to a XRDevice
with Three.js.

Open « Open with Polyfill + Source



WEB XR INTERNALS IN CHROMIUM
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Browser XRRuntime
Process Process
Renderer

Process



SOSCON 2018

XRService XRRuntime
Renderer?} DeviceS GVR, OpenVR &
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How WebXR App works

Detect Open Setup Request Render
Device Session XRLayer FrameOfRef Contents
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STEP1: Detect Device

Detect Open Setup Request Render
Device Session XRLayer FrameOfRef Contents
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navigator.xr.requestDevice();
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XRService XRRuntime

Renderer
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XRService XRRuntime

requestDevice()

Renderer
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Create XRDevice

—

XRService ——  XRDevice XRRuntime

requestDevice()

Renderer
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Create XRDevice

—

XRService XRDevice XRRuntime

requestDevice() callback

Renderer
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Create XRDevice

—

XRService XRDevice XRRuntime
requestDevice() callback
Renderer XRDevice

-~

Create XRDevice
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Create XRDevice

—

XRService XRDevice XRRuntime
requestDevice() callback Mojo IPC
Renderer XRDevice

-~

Create XRDevice
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STEP2: Open Session

Detect Open Setup Request Render
Device Session XRLayer FrameOfRef Contents
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device.requestSession();
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XRService ——  XRDevice XRRuntime

Renderer ——  XRDevice
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XRService XRDevice XRRuntime

requestSession()

Renderer XRDevice
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requestSession()

XRService XRDevice >~ XRRuntime

requestSession()

Renderer XRDevice
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requestSession()

XRService XRDevice = XRRuntime requestSession()

requestSession()

Renderer XRDevice
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requestSession()

XRService XRDevice = XRRuntime requestSession()

requestSession()

XRSession w <
Renderer XRDevice \_/

Create XRSession
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requestSession()

\/

XRService XRDevice XRRuntime requestSession()

callback PN

XRSession ﬁ <
Renderer XRDevice \_/

Create XRSession

requestSession()
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requestSession()

XRRuntime requestSession()

\/

XRService XRDevice

callback PN

XRSession ﬁ <
Renderer XRDevice \_/

Create XRSession

requestSession() callback
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requestSession()

\/

XRService XRDevice XRRuntime requestSession()

callback PN

XRSession ﬁ <
Renderer XRDevice }\/

Create XRSession

requestSession() callback

| /,,f”li;lojo IPC

XRSession
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XRService XRRuntime

XRSéSSlon w | h»’
Renderer ——  XRDevice

| /,,f”li;lojo IPC

XRSession
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XRService .~ XRRuntime

<" Mojo IPC

Renderer
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STEP3,4,5: Render Contents

Detect Open Setup Request Render
Device Session XRLayer FrameOfRef Contents
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session.requestAnimationFrame();



Renderer

XRSession

XRFrame
DataProvider

Mojo IPC

requestAnimationFrame()

SOSCON 2018

XRRuntime

XRSession

XRFrame
DataProvider



Renderer

XRSession

XRFrame
DataProvider

Mojo IPC

requestAnimationFrame()

GetFrameData()
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XRRuntime

XRSession

XRFrame
DataProvider
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Renderer e XRRuntime
Mojo IPC

XRSession XRSession

| requestAnimationFrame() |

XRFrame R XRFrame

R " DataProvider
ataProvider GetFrameData()

‘\ //

callback
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Renderer - XRRuntime
Mojo IPC
XRSession XRSession
OnFrame() | requestAnimationFrame() |
XRFrame . XRFrame
i DataProvid
DataProvider GetFrameData () ataProvider

‘\ //

callback
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WebGLLayer, FrameOfReferences=
Renderer £0j|A{ A/ =ict



Renderer

XRSession

XRFrame
DataProvider

Mojo IPC
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XRRuntime

XRSession

XRFrame
DataProvider



Renderer

XRSession —

XRFrame
DataProvider

WebGL
Layer

Mojo IPC
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XRRuntime

XRSession

XRFrame
DataProvider



Renderer

monFrameStart, onFrameEnd

XRSession

XRFrame
DataProvider

WebGL
Layer

Mojo IPC
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XRRuntime

XRSession

XRFrame
DataProvider
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Renderer - XRRuntime
Mojo IPC
monFrameStart, onFrameEnd ‘
. WebGL .
XRSession Layer XRSession

XRFrame ‘%ﬂitWebGLLayer() XRFrame

DataProvider DataProvider
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Renderer - XRRuntime
Mojo IPC
MOnFrameStart, onFrameEnd ‘
. WebGL .
XRSession Layer XRSession
D;g:zr‘zger submitWebGLLayer() XRFrame

DataProvider \
\ __, XRPresentation

SubmitFrame() Provider
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