5 2o A R
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Q Unity
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Cross-platform mobile application development

[R4WFH (Native application)

E—1Bu¥Ese (LbWioss=R) isarIN A

iIOS/FEA N FH: Objective-C B Swift

Android[E4 WA . Java 3§ Kotlin

© WFETFARMINGE (GPS, BEX) 5 ° FRATALALPTERD, FRAAS;
EEWR. WA, ANINERDERSH; °© WBEE| BSLEES
* BISRPHRIT;

BT aBgmN A &RA
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Cross-platform mobile application development

Solution one: HTMLS + Native app (GRE&FERAR)

Platform
Your App

Canvas

WebView

JavaScript Services

s Bluetooth
Damamd  Audo | Sensos |
é

Native APIls

A

ZHEJIANG UNIVERSITY

WebView
(HTML layout engine)

JavaScript-Native bridge

representative product: J-;! CORDOVA® ‘ IOn IC @ /J \%E }_\%_

BT aBgmN A &RA
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Cross-platform mobile application development

Solution two: JavaScript + Native render

Platform

S OEM Widgets m

JavaScript Services

Bluetooth

. —
' weex A8

React Native

Representative product: ﬁ ‘@,

BT aBgmN A &RA
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Cross-platform mobile application development

Solution three: Custom Ul + Native API

Platform

Your App

Native Code Services

Location Bluetooth
Audio Sensors
Camera
0 = M ki
_ |
Representative product: I.i.l E ”

BT aBgmN A &RA

Widgets, 9% 5 >

Rendering

Platform
Channels

( Flutter

@ Dart

H A @

A

ZHEJIANG UNIVERSITY
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Summary
RS ULERBR TR A iERRf
H5 + [R4 WebView;E % ;l = SRS I(;c;:gova\
SRSt RE  mameEn g @ %t RN, Weex
“saU) 4+ B4 ;2 IR ZAPIE 47 ;:E\Iﬁutter%, Qt ;%éiAT\EZ Qt. Flutter
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So what should we choose?
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Flutteri5 2R

Cross-platform mobile application development with Flutter

BT aBgmN A &RA



FlutteriZ*F 2 H &N

Cross-platform mobile application development with Flutter

g Flutter

Get started A

1. Install

2. Set up an editor

3. Test drive

4. Write your first app

5. Learn more

v From another platform?
Flutter for Android devs
Flutter for iOS devs

Flutter for React Native
devs

Flutter for web devs

Flutter for Xamarin.Forms

devs

Introduction to
declarative Ul

Dart language overview[
Building a web app

Samples & tutorials v

I flutter-dev@ + terms + brand usage + security * privacy « espafiol + #tXHXZE)F - 8201 - We stand in solidarity with the Black community. Black Lives Matter.

O & docs.flutter.dev

Multi-Platform ~ Development ~ Ecosystem ~ Showcase Docs ~ Q ¥y D O Get started

2= N¢

Flutter Puzzle Hack submissions close on March 14. Don't forget to submit!

Install

Get started > Install

Select the operating system on which you are installing Flutter:

— ¥ )

Windows macOS Linux

© Important: If you're in China, first read Using Flutter in China.

B e A &RRA

Set up an editor )

B

O

Chrome OS

Set up an editor )

0

+ &

FIFAVSCode{EHIDE

1. View > Command Palette
2. Install > Extensions... > flutter
3. Restart VSCode

8 EVSCodeHf FlutterE BB IN

1. View > Command Palette

2. doctor > Flutter: Run Flutter Doctor

FIFHVSCodetlliZ 53— Flutteriz%

1. View > Command Palette

2. Flutter: New Project
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Cross-platform mobile application development with Flutter

@ EXPLORER

v FIRST_APP
> .dart_tool
.idea

ios
lib

main.dart

>
> android
>
v

test

web
windows
.gitignore

.metadata

e

.packages

I analysis_options.yaml
N first_app.iml

= pubspec.lock

I pubspec.yaml
README.md

> OUTLINE
> DEPENDENCIES
®O0AO0

BT aBgmN A &RA

main.dart — first_app

main.dart X

lib > main.dart > ...
1 i t 'package:flutter/material.dart’';
*
Run | Debug | Profile
main() {
runApp ( t MyApp());

sWidget {

) 7 ey? key}) ;iI;ey: key);

@override
get build(Bu Context context) {
return Materi D
title: 'Flutter Demo',
theme: ThemeData(

primarySwatch: BEColors.blue,
// Theme

yHomePage(title: 'Flutter Demo Home Page'),

T ;
MyHomePage

t MyH age ({Ke il : this.title}) : (key: key);

Ln1, Col1 Spaces:2 UTF-8 LF Dart DartDevTools Flutter: 2.10.3 Chrome (web-javascript) &1 (¢

@ AirDrop

@ Recents

2 Applications
(= Desktop

© Downloads
2> Developer

B35 StudioProjects

¢ iCloud Drive
(Y Documents
(=] Desktop
E$ Shared

o s
o BE

< first_app
Folders \
‘lll.l----\ ‘lll.----\
android ios
Documents

YAML

analysis_options.y
aml

Other

first_app.iml

YAML

pubspec.yaml

X

pubspec.lock

—_—

lib

MD

README.md

00 A
00 v

test

AR |

ZHEJIANG UNIVERSITY

web windows
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FlutteriZ*F 2 H &N

Cross-platform mobile application development with Flutter

Run flutter app: Flutter run key commands:

flutter run r Hot reload. &
R Hot restart.
q Quit (terminate the application on the device).

Open iOS simulator:

xcrun simctl Llist

open —a Simulator ——args —-CurrentDeviceUDID <Your device UDID>

Open Android emulator:

/Users/your/path/to/Android/sdk/emulator/emulator —avd Your_Pixel

BT aBgmN A &RA
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Cross-platform mobile application development with Flutter

BT aBgmN A &RA

\‘"\
\ 9:18

Flutter Demo Home Page

® o % Flutter Demo X + Y

C  @® localhost:56740/#/

Flutter Demo Home Page Carrier 9:18 PM

Flutter Demo Home Page

You have pushed the button this many times:

0

You have pushed the button this many times:

0

You have pushed the button this many times:

0
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Cross-platform mobile application development with Flutter

import ‘package:flutter/material.dart’;

void main() {
runApp(const MyApp());
+

class MyApp extends StatelessWidget {
const MyApp({Key? key}) : super(key: key);

@override
Widget build(BuildContext context) {
return MaterialApp(
title: 'Flutter Demo’,
theme: ThemeData (
primarySwatch: Colors.blue,

) »

home: const MyHomePage(title: 'Flutter Demo Home Page'),

);
}

E??‘a%é’aib}ﬁzﬂ% RN
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Cross-platform mobile application development with Flutter

import ‘package:flutter/material.dart’;

void main() { "
runApp(const MyApp()); MyApp=E—1"WidgetZ &
}

class MyApp extends StatelessWidget {
const MyApp({Key? key}) : super(key: key);

@override
Widget build(BuildContext context) {
return MaterialApp(
title: 'Flutter Demo’,
theme: ThemeData (
primarySwatch: Colors.blue,

) »

home: const MyHomePage(title: 'Flutter Demo Home Page'),

);
}

E??‘a%é’aﬁb&'ﬁﬁ RN
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Cross-platform mobile application development with Flutter

import ‘package:flutter/material.dart’;

void main() {
runApp(const MyApp());

}

class MyApp extends(StatelessWidget {
const MyApp({Key? key}) : super(key: key);

@override
Widget build(BuildContext context) {
return MaterialApp(

title: 'Flutter Demo', Az R o
theme: ThemeData(
primarySwatch: Colors.blue, TN
) »
home: const MyHomePage(title: 'Flutter Demo Home Page'), =]

);

Eﬁ?‘a%’:ﬁbmﬂ% RN
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Cross-platform mobile application development with Flutter

class MyHomePage extends{StatefulWidget {
const MyHomePage({Key? key, required this.title}) : super(key: key);

final String title;

@override
State<MyHomePage> createState() => _MyHomePageState();

}
class MyHomePageState extends State<MyHomePage> {

BT aBgmN A &RA
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Cross-platform mobile application development with Flutter
class MyHomePageState extends State<MyHomePage> {

@override
int counter = 0; RS = Widget build(BuildContext context) {
- return Scaffold(
. i appBar: AppBar(
volid _1incrementCounter() { title: Text(widget.title),
setState(() { )
counter++; PR AS B Y E R pocy: center
- ’ z A SE Y child: Column(
}); mailnAxisAlignment: MainAxisAlignment.center,
} children: <Widget>[

const Text(

'You have pushed the button this many times:',
),
Text(

'$ counter’,

style: Theme.of(context).textTheme.headline4,

= = o= ),

1,
),

),
} floatingActionButton: FloatingActionButton(

onPressed: incrementCounter,
tooltip: 'Increment’,
child: const Icon(Icons.add),

PEE AN A ARA ))'
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Cross-platform mobile application development with Flutter
class MyHomePageState extends State<MyHomePage> {

@override
int counter = 0; RS = Widget build(BuildContext context) {
- return Scaffold(
. i appBar: AppBar(
volid _1incrementCounter() { title: Text(widget.title),
setState(() { )
counter++; PR AS B Y E R PO
- ’ z A SE Y child: Column(
}); mainAxisAlignment: MainAxisAlignment.center,
} children: <Widget>[

const Text(

'You have pushed the button this many times:',
),
Text(

'$ counter’,

style: Theme.of(context).textTheme.headline4,

= = o= ),

1,
),

),
} floatingActionButton: FloatingActionButton(

onPressed: _incrementCounter,
tooltip: 'Increment’,
child: const Icon(Icons.add),

PEE AN A ARA ))'
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Cross-platform mobile application development with Flutter

Widget

StatelessWidget

StatelessWidgetH T AEZLEIPIASHITR, EBEE

build5EHBE #EHE widget RHGEUI, EMEITIE

G )ARIRR E #R ER/Y widget

StatefulWidget State

AStatelessWidget—#¥, StatefuIWidgetm%QI‘_'E‘( ' RS EHIFN A StatefulWidget EAIFHIRTS
widgetzf, 1BLbStatelessWidgetEEZEE— KR

createState

BT aBgmN A &RA
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Cross-platform mobile application development with Flutter

TextField ™ s tre.

Text("Hello world" : :
TEXt - o decoration: InputDecoration(
)-textAllgn. TextAlign. left, labelText: "FFZ",
; hintText: "FAF&ZSLERFE",

prefixIcon: Icon(Icons.person)
),
)

ElevatedButton(
BUttOn child: Text("normal"),

onPressed: () {},

); "
: Constraints
Image tnage » "
image: AssetImage("images/avatar.png"), TR
width: 100.0 Row and Column

)i

Align

g Switch (
SWlt C h value: _switchSelected,//ZENAE
onChanged: (value){
/ /BT
Checkbox setState(() {
_switchSelected=value; u u
o Animation

)

_ _ Gesture
LinearProgressIndicator

2>t : https://book.flutterchina.club/
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Cross-platform mobile application development with Flutter

® [] v (< ) pub.dev ¢ [ﬁ + B8

Signiin Help

% pub.dev

The official package repository for Dart and Flutter apps.

BT AR AT A Flutter Favorites

Some of the packages that demonstrate the highest levels of quality, selected by the Flutter Ecosystem Committee
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Cross-platform mobile application development with Flutter

00 [J] - (< 0 pub.dev ‘e C [ﬁ + B8

: pUb'deV Q, Signin  Help

arkit_plugin 1.0.5
Published 7 months ago

SDK | FLUTTER PLATFORM | 10S 278
%
Readme Changelog Example Installing Versions Scores 5st8 JunglNTS ;i?uumm
Use this package as a library Publisher
unverified uploader
Depend on it

. Metadata
Run this command:

Flutter Plugin for ARKit -

With Flutter: Apple's augmented reality
(AR) development
platform for iOS mobile

S flutter pub add arkit_plugin devices.

Repository (GitHub)

View/report issues
This will add a line like this to your package's pubspec.yaml (and run an implicit flutter pub get): /rep

257 ZNTL = Documentation
EEIIZ':'*;KDEZJEHFF% dependencies:

arkit_plugin: *1.0.5 API reference

License
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Cross-platform mobile application development with Flutter

One more thing...

BT aBgmN A &RA
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AR application: Games

RN

-
it
P |
j.{ b - -
Pokemon GO K] 5 A s

Q BT ATSEIRI AT & AR 29
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AR application: Life

' r »
-~
& o ' 3 Y "‘< A , N ‘ »
.~ 5 : . ' - : B pe '::'. $ ™
I el r o IR o d
<«
- ‘ S by
X “ P 3 ’_’ . 3 -
24 i " . ’ : - % . : ;
> K {
b [ i B 5 .
. " e, Tl - ' 7= ‘ A s
g “al N
»

q% ﬂzﬁ;lFSﬁliﬁ MIMXIRE

RATEEER

ARl 1 1'% N WebAR 301

Q BT ATSEIRI AT & AR 30
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AR application: industry

ESCPRM

Waveoptics ¥ 5 B AR i 7 FEL I R e B AR

Q BT ATSEIRI AT & AR 31
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£ 3)— TFARE BHRIE

How does AR works

+ AR AppfE FHENFNARE (2R G35
2 H ERER B SE T SR AVHE =

Q BT ATERL AT A RA
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How does AR works

. AR AppfERIENAIZEEREE  we

2 H ERER B SE T SR AVHE =

- IRIEFFIER, AR app FEESCi
FHEIEKF I EZEEREDLF
H, REEMPHFRSESLHR

Q BT ABHRAR R RA
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How does AR works

J? '; ;}ﬁj!%g

%Ajcgu?\\z\\& ZHEJIANG UNIVERSITY

+ AR AppfE FHENFUARE (2R E35
2 H ERER B SE T SR AVHE =

- IRIEFFIER, AR app FEESCi
FHEIEKF I EZEEREDLF
H, REEMPHFRSESLHR

- BUEHEPRE, fFrayixfiEll
L5, ASEREIFEEE TS
ERMUNENS

Q BT AN AR ARAR 34
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How does AR works

- AR app SEIRERIEEEESTH
FIUENZS, PAGEHEIAEL
£ TR IR

- GMEVFIRE. 8afller
1E, FHLEZIEE LY ZE [ yEHY{E

Q BT OB AR
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Mixed Reality |
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A EZs0*FESEJAR SDK

different AR sdk

BB Microsoft
B HoloLens

& ARkit

G ARCore

e A &N



Unity AR Foundation

& unity

AR Foundation

~ B Microsoft
7 ARCore B HoloLens

& magic leap

& ARkit

Q EEP AR AR REA 38



Unity AR Foundation

- Unity AR Foundation;ZUnity
1TSS 8 o< HARE [

B, EATFREGAL— |omnoe
W RED, MAREEEE

E &R RS E S

ARKit SDK

& ~RKi

Q PSP ARSI A R

Your AR app

AR Foundation
com.unityv.xr.arfoundation

com.unity.xr.ar
core

ARCore SDK

G ARCore

com.unity.xr.wi
ndowmr

Window 10
SDK

B Microsoft
B™ HoloLens

com.unity.xr.m
agicleap

Lumin SDK

P magic leap

39



Unity AR Foundation

» UnityBIXRHEZE 2 57 RE I SE
(VR) . 1ZsmIL (AR) FRE
NS (MR) =Mz£BNA, B
eV ALESIP S

Q BT ABERIATT A RA

Unity XR Tech Stack

Mixed and Augmented AR VR
Reality Studio (MARS) Apps

| | |

XR Interaction Developer
Toolkit fools

|
[ !

XR Subsystems

. ~ XR Plugin
Object Tracking Framewor k

Environmen t

Image Tracking

nput

Unity XR SDK
A N N N | N | A

ARCore XR ARKit XR Oculus XR Windows XR Magic Leap Provider

Plugin Plugin Plugin Plugin

40

XR Plugin Implementations



Device tracking

Plane tracking

Point clouds

Anchors

Light estimation
Environment probes
Face tracking

2D Image tracking

3D Object tracking
Meshing

2D & 3D body tracking
Collaborative participants
Human segmentation
Raycast
Pass-through video
Session management

Occlusion

Q BT ATSEIRI AT & A

ARCore

4

S N S S SRR S

S SR S

ARKit

<

N N N O S N N S S SR

AR FoundationIJgEz ¥5

Magic Leap
v

4

HoloLens

4

Unity’s AR Foundation
Supported Features

Functionality ARCore
Device tracking v
Plane tracking
Point clouds
Anchors

Light estimation

Environment probes

L € € L £ K

Face tracking
Meshing

2D Image tracking
Raycast

Pass-through video

¢ S S

Session management

AR Foundation 2.1 (verified in Unity 2019 LTS)

ARKit

v
v
v
v
v
v

¢ C X

Magic Leap
v

v

HoloLens
v
Vv
v
v
41
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AR foundation: Image Tracking

=GR EARMN B FRANE N
IREIAZZ,, @ 1EsERI)
ge, EIRFEBFRE, PIAEEAR
AR =EIRE A
=, BIRIRAEENHTFMEIR
%Uflzﬁl@_‘k L& ?IE,“J—*. +
2. TR TrmeEERZFERRD
ARR,

Q EEP AR AR REA 42



AR foundation: Environments probes

» MEZEEFBERATAAREIA
BB RETME AU R,
B 5017 = RV IV E R
EHNRNTRE L, #—FXIM
RESCRASRYRR

@ BT ABHRAR R RA

43
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AR foundation: Face Tracking

klng your face.

| [RECORD ] e [RECORD] e [RECORD ]
R R R SR P L S RS 5 3

- RUEPEEREDREMRIERRF
AU ER, 7_17_51‘IETJEB?H7|‘5ZLX&/tu
BRIVE, BRIEESEER

PR ERAVAG £

I° o © © e le 060 |@ 6066

Mt 60fps *2 A5.03K ! Mt 60fps ¢7 A41.6K § + Mt 60fps *15 A2.9K

Q BT AN AR ARAR 44



AR foundation: Object detection

. RGN (Object Detection)
Il =455 . RER A,
FTEAFICRUE R R =4
(RRYZS [BJ4F1LE .

- (ERYIMEIRAIIRA, HRFES

AIIAE T, SRR
KA, MSHERENEIIARKA
ﬁ‘o

Q BT AR AT A RA 45



AR foundation: Occlusion

+ [EELEERIEInEEEIEARL
=0, REBIIXIHRPRIN 2N
ERLN,, XEREEAMITEX
X R = I HY RE AR SR N 1248 98
=7, SREEAZEXNRIG
EI

Q BT ABERIATT A RA
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- ZPARMME, RERHZARIZSE
iSlvAERIEEE
- ARKit: World map@id 133
MEFRETRAPENE
ZltEE RV AL R B K BIE =
AP RS
- ARCore: FUISXEHRAISE
Cloud AnchorsFHIGE R T %
Lim, EH—aIxs LT
PR R CABIE Z PR LG

Q BT AT ARA

AR foundation: Participant tracking ¥

47



AR foundation: Motion Capture

Work with ARKit

- BITIERZ AR YT RT3 IE
NN EARENE, 2DE3DER
ERap AJ

48

Q BT ABHRAR R RA
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AR foundation: Meshing

Work with ARKit

- B MNIAE, SCAJAERNESLIA
=HIMeshz54s), v DA AF-5C
fiE, EEFWRR

Q BT ATSEIRI AT & AR 49
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Unity Hub

+ Unity HUbE2 — 1A ERNTEIEUnityIi B A B R ZASUnity 5 | 2 45
bEES EI’JIQ
- XIHFIIEE
- EIE@ZWE@Unityﬂﬁ%$DUnityéF$” Al
- SIE{FAA B RAUNitymEE2SA9UNItyINH .
- MINB A E{ERYSERZEIUNiItyfRmiEz3F] FUNityIn B
- BT 2N AERANUNityRigss, (BIXEFEMOIEESS| A LR
kEZs <2 [BIAYIFER
- N E%ﬁ%ﬁ’]Umtyé}:‘E” s N0FTEVZHEE, EbalVisual Studio,

BENXHEEFEF,
- {FRINMBERKEIZ R B XE#IBIRE Uity

Q Mo EE AR & 57




Z2 23 Unity Hub

e ([ < ) unity.cn
@ Unity oyl fRIR R Bl F5BRSS HBERSS X% AR S5 HREHLX

REASZFhR NI 2 AR BetahR

R X A5 2= Sl

57
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%o a AR

P8 hiR S

=

fReF! BB ZRRE FEHFAABERUNity, XEBMAEEXRMAUNtykRZAS, BEIIEEINEM

ZEEUnity HubFHia! MEFFIAIE!

Unity 2022.x  Unity 2021.x  Unity 2020.x Unity 2019.x Unity 2018.x Unity 2017.x Unity 5.x Unity 4.x Unity 3.x

Unity 2022.x

20221.0

13 May, 2022

T& (Mac) T# (Win)

¥ ZRelease Notes

Release notes

52



181 Unity HubZ & Unity

| NN Unity Hub 2.4.3

R INUNity AR ZS

» FFEUnity HubF ;K= F11F A]

e 1IEFEUNityNRAFIPTEEAIZH A ;

- LTI HEFRISDK, FIaNEES
RATZEHE, NEERTE s oo ) e men
Android SDK,

WebGL Build Support 548.1 MB 1.2 GB

& stz— A unitykias © rezzmaRmER

BH

Q BT AARF A .
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O © {8 Unity 2020.3.4f1 SIZ#InE
f=2HR aE

B &R
New Unity Project

° 1{2;&/@3&]51 E -> IEEFI- @ -> 3D 20 3D o Defintion R {8
- IBEINEZMIUE, <%
Bl : '

Universal Render PS Microgame arting Microgame

/Users/baochong/Projects/UnityARClass

BB

Q BEHTFEARFF A -




RINAR Foundation

O Package Manager

. ROREEWIndow ->
/A :I: <+ v Packages: Unity Registry v Sort: Name ¢ v
Analytics Library 2] 5! . . s
Package Manager, f£3#iH o
g g ) Aok 4.0.12 v Unity Technologies
. —— >I:I: ARCore XR Plugin 4.012 v | Version 3.5.3 - October 13, 2020
$E j:g ,I?\/ \R Fou ndat|0n j | ARKit Face Tracking 4.012 v ; :
AR A Al The Unity Analytics Library contains the Analytics Event Tracker
j’ I OS/ N~ Z J ‘ Core RP Library 10.4.0 component, the Data Privacy plug-in, and the Standard Events API.

Quick Search 2.0.2 Registry Unity

BT o ARKlt XR Plugln, webGL pubiser

- 2 FANdroid R4 AV &,
E=dhr A ARCore XR

Plugingl& SenseAR XR
Plugin (FREE52hR)

Last update May 21, 19:35 Install

Q BETFAARFFA 55



Hierarchy

- Hierarchy B OS5 H=HI17
SIS NEENTS XEN
—————; Y ZSHOE T ST
R, (EIH=FARINFOM R SR .
i, XENRBUEEERRNE
RN ERFER,

. ZRZRETE Hlerarchyg‘?lﬁ
PAERT, AIBATE XR it
In I E|ARSession.

ARSession Origin,
ARDefault Plane. AR
Default Point Cloud % .

Q BEHTLARF & >0




ST A%

. R R EFile -> Build
Settings;

- 1B MR85 Android/ioS,
s Switch Platform, Unity
= TDHREXT B S F 2 IN
= ;

- T£Player SettingsH it Fz—Le
EEEXEME.

B aARTT R

Edit Assets GameObject Component Window Help e £ 74° HE)0:56
M ‘New Scene DEra =
Open Scene =

Open Recent Scene >

@] Build Settings
§ Build Settings

Save #S
Save As... {+3S
Save As Scene Template...

Scenes In Build

New Project...

Open Project...
Save Project

| Build Settings... {+¥B Add Open Scenes
Build And Run ¥#B

Platform

Close

IOS i0s

8BW l__T__] PC, Mac & Linux Standalone

10S i0s

Run in Xcode Latest version

poed . Run in Xcode as Release
l" Aneliele Symlink Unity libraries

N Development Build
tvOS tvOS P

PS4
. PS5
Xbox One

Console

WebGL Compression Method
Assets

-
Ny

AR Default P... Ob

Learn about Unity Cloud Build

Switch Platform Build And Run

Player Settings...

57
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Play Settings(10S,Android)

@ Project Settings
L Project Settings

® CO m pa ny N a m e : P rOd u Ct :cjgi%tive Performance Player

Editor Company Name DefaultCompany

e il 111 A3 /\ > E/ Graphics Product Name ARTest2
N ame1%¢\ ',:“= -L o ﬁ I -LZ ,?\9 Input Manager Version 0.1

Package Manager

A R B9FZ Eh v A B X153

Preset Manager Select

lit
CNELig Default Cursor None
. Scene Template (Texture 2D)

Script Execution Order
Services

Name].[Product Name]

Analytics
Cloud Build

- 10S:Bundle Identifier

In-App Purchasing
A . . P k N Tags and Layers
- Android: Package Name |
Time
Timeline
Version Control
XR Plugin Management Debugging and crash reporting

Settings for i0S

Ilcon
Resolution and Presentation

Splash Image

Other Settings

Rendering

Color Space*
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O Project Settings

Play Setting(iOS)

o i O S A1 ] é\ —;H% g le_: C a m e ra Adaptive Performance Player

Audio
Editor Camera Usage Description* Camera Required forAR|

D t ‘ltb Graphics IVIICTOPIIOIE Usdye DUesCIIpuUor™

S ag e e SC rI p I O n Input Manager Location Usage Description*
Pack.age A EIERE T Use on-demand resources*
Physics

—— i T — % F *& ?E E /E $¥ %& Physics 2D Accelerometer Frequency* 60 Hz
% 11’ ’ E /j_\ R E ,lll\ [Ijlr?;:; Vanager Mute Other Audio Sources*

Quality A Audio input from Bluetooth microphones is not supported when Mute Other Audio Sources is off.
\ ° Scene Template : :
\ 1 H l:, I I I \ Script Execution Order Prepare iOS for Recording
) Services Force iOS Speakers when Recording
° ° Ads Requires Persistent WiFi*
Analytics Allow downloads over HTTP (nonsecure)* v
dimerausagepescCriptio
Cloud Diagnostics Supported URL schemes*

Tags and Layers
TextMesh Pro

Time Enable ProMotion Support
| ‘ a
PY IOS N/ A i_l_i C 1 1 O u t b Timeline Requires ARKit support
‘ : ] H I: Version Control Automatically add capabilities

XR Plugin Management

e 7|< Collaborate Target Device iPhone + iPad
n $\\ [ E In-App Purchasing Target SDK Device SDK
I O

farget minimum iOS Version 11.0

Defer system gestures on edges
[ J
:tAR K I .t L Hide home button on iPhone X
N\ I 9 Render Extra Frame on Pause

Enable Custom Backaround Behaviors

° iOS B e\ :E'FI% EE P I ayer Active Input Handling* InpbutManager (o)

Script Compilation

Settings G 22 M1IE BN

-

°
A R M 64 ’ Copy Defines Revert Apply

Additional Compiler Arguments

Listis Empty
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ZHEJIANG UNIVERSITY

Player Setting(Android)
. Android EEEEAPI level 26

Adaptive Performance Plaver

Bl Android 8.0UA FHYAR S s A——

Graphics Splash Image

Input Manager

2 5 ARCoref1SenseAR; qondarg

Physics 2D Color Space*
. z 5 =+ SecE Auto Graphics AP
PY \/ \ Preset Manager "
n rO I D N\ I u a n \ Quality Color Gamut
Scene Template sRGB
‘ x P 9 Q \ 1 N m— N Script Execution Order
S / Services
I *D Sl/- - E E 7|< Ads Multithreaded Rendering*
Analytics Static Batching
- e Bl_J”d _ Dynamic Batching
u I re a e Cloud Diagnostics e
Collaborate Compute Skinning*
In-App Purchasing Graphics Jobs (Experimental)
" EE' Tags and Layers Normal Map Encoding XYZ
e n e rI n g ’ ﬁ I aye r ;extMesh AR Lightmap Encoding Low Quality
ime
Lightmap Streaming v

Timeline

" *m \ Version Control Streaming Priority 0
S ett I n g S I ‘ I KN % ’ E E ; -LZ EA u to XRAF;E%'m Management Frame Timing Stats
|

Virtual Texturing*

n Shader precision model* Use platform defaults for sampler precision
G raph IC l \I I 360 Stereo Capture*
Vulkan Settings
] + \ + ] \
° Un|t H L\ E = E ""'Andro|d SRGB Wite Mode*
y R l— R -LR Number of swapchain buffers* 3
Acquire swapchain image late as possible*

Q N — \H ) Y A : : : :
J 'fj- 1 :l: I Apply display rotation during rendering
n 1
E O Identification

Override Default Package Name

Version* 0.1
Bundle Version Code 1
Minimum API Level Android 8.0 'Oreo' (API level 26)

Target API Level Automatic (highest installed)
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Subsystems

+ AR Foundation@Zi7ftsubsystems_ I, subsystemBAFER

AEIEBIER, 25 FaxiE0, 5AREXAIsubsystem
£AR SubsystemsBIPRENX, FHFRBRATIE]
UnityEngine.XR.ARSubsystems,

.« B—"subsystem= 3L — L4557l FITHEE
- e, FmErMalIngeR O & BHXRPlaneSubsystemig Ay,
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Providers

+ Provider@subsystemf E{RECI), F141, ARCore XR Pluginfl
2 T1FZAR SubsystemsfJARCoresLi,

. A EIRIsubsystemIT 4 EIIFIE B NEIRIZFF, FRAET
subsystemth B — AR K IE R E T HILE S E Bsubsystem
Y54

- {570, XRPlaneSubsystemDescriptorB 1§ nREE 2 1F/KFE
oy 2 B IR .

» Provider RE M PIFENEISEINFT N subsystem, BEEX RGE
ARISDKEHTEZE (fFIE0, i0S_ERIARKItFIANdroid LAY
ARCore) .
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ARSession

- ARizZ= 8 EARSession4H{, ARSessionBEEBMRFES LB
o 2 AREIZ#IEARMN RV A 7p [ ER

- UIRZEHARSession, NIRZUGEABIRERIMERHVIFIE, EZEA
SMEBEER 71zIngE, NARGRE=1IVRE FEIF AR E]8v%s
11E

- JX=: ARSessiongZlEMiE, EULtARSessiondBEHrIUEIRE
[ESession, MR EIZEZ AR SessionZB1E, NIE(ISEIEMEE
H) £ fFSession,

Q BT AARTF & 63



I & SZFF il

public class MyComponent {

) —%zﬁéﬂﬁEiT%—:ﬁBEHQiQ% [SerializeField] ARSession m Session;
k- FF = - == T A M STLAZ IEnumerator Start() {
zio 1/J\E/\J$Er%_ﬁ'ﬁ.g$ﬂ/m\u1253 if ((ARSession.state == ARSessionState.None) ||
Eéi{l‘AR Foundanonjil%ﬁ:tfz (ARSession.state := ) i1
ARSessionState.CheckingAvailability))
1%, IR SISARR 21 ¢ , o
E{%E@F%o } ylield return ARSession.CheckAvailability();

+ ARSessiondBEEE—1 &

T/j]\ilii, ﬂ%?ﬁ%iﬁ?ﬁﬂj%é if (ARSession.state == ARSessionState.Unsupported)
ZFFAR,

. EDHRIBERRT T B2 HiR -
=M INEE. {

m Session.enabled = true;

}
Q BT AARFF A ) 64



Session State

- BIAESessionHBIAS (BlWl, EExxFxixsE, =58
LI T ARG AR I1ZSessionEBEETE) , O&EE
ARSession.state, A]BATTR]ARSession.stateChangeds:
t, PINSEZHFEEA,
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Session State

. ARSessionState f3F

- None: ARZRZmAR#MIGIL, TRAMERA,

- Unsupported: RN AZIFAR,

- CheckingAvailability: RZIIEEMNE SRIIRE EARBIAI A,

- Needslnstall: HBIREXGAR, BEZHINLZ R,

- Installing: I1EEZRAREE,

- Ready: SIFARHIERNGE,

- SessionlnitializedARZ1GEIEE#IGE (BlIEERD) . XBRERIK
EARIEEIETT, BRI EREBINE XIMERIER.

- SessionTracking: ARSIGEIEEIGITHAIEFERER (Blg R EETSifH
EEHEHER PV ENAE) .

Q B TAART L 66




ARSessionOrigin

- ARSessionOriginBy B B2 10N FIER iR 2N AV4F1E (Bl FmE A4
m) FBE|Unityiz =LA T, EANARISSFIRENEHEETEHB
By FR R, MARSessionOriginigft 7T XNV (4858, F7%,
fesdg) , WEA—IINEUNityIgs= SRR,

o XML ZEMFEUNiItyEREM IR, 5140, ?Z[I%MI\/Iaya—r)\):
F'*% R, N TPEEENTFEERBRRNUE., XBRMNRE
8”8} “/ER=T8)”, EUNity RFELFCER, BXYFUnityBI/ER=, B T\

JEE— R E,

Q Mo EE AR & 67



ARSessionOrigin

e

j/

Y, 7897
Ao

. ARSessionOriginif 5t 155 #r
ZIJAR Camera®2tnz i £, It
iIfAR CameraliZ= RS

v o9 ¥ AR Session Origin (Script) @ = %,
: . oy S Script ARSessionOrigin o
\ %x
ARSGSSIOHO rlg I n E/] © EE Camera AR Camera (Camera)

+FCamera2 FHSession3Xz))
1Y, EitkCameraXlFR#é MIEE
ERANX R P] A —#C 2]
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Tracked Pose Driver

. AR CameraFHF R ERER
YR, HFAR Cameral\
S5 LRIIR R IREFIEEIH)—
N, EBEIFAR Camera 1%
& TrackedPoseDriverZB {4,
ZAR IR IR 1R IR IR(E B
SEIRENAR CamerafyiZshill

hiEss o

Q BT AARFF A

.' AR Camera

v

[ Static ¥

Tag | MainCamera

¢ | Layer | Default

» _~  Transform

» @ v Camera

v~ ¥ Tracked Pose Driver (Script)

Device

Pose Source

Tracking Type

Update Type

Use Relative Transform
Use Pose Provider

L Generic XR Device

3ilf sijf si
SL|$L 2L
dl 8 b b

Color Camera

[ Rotation And Position

L Update And Before Render

‘None (Base Pose Provider)
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AR Camera manager

+ ARCameraManageri£#llAR CamerahYHR

2INgE, A EHEVLIRENHISEE D M IT
BR{EITRIVEF.,

- IXBEHINEEBFE:

- WERIN: ixENAuto (BEhZE)

ﬂ Fixed ( E LI:‘E_I,%EE ) (o) AUtOE % EE{tl: vsci:‘ilgAR SemmE RAS Y “ARCamerah"-éhéééi' @ ;-.! g'
- . m o R . N Focus Mode | Auto : |
*E 7”].; E/] E Ej] 5@%1‘% :_Et , ﬁ'ﬁ leed )rlJJ iifl—z—:}zﬁ 'l,?( Light Estimation Mode [ Disabled .

Ij]ﬁl:o
- JehEa{h1t: RAJLAZDisabled (2H) g

Ambient intensity (MIR5%) . WRK
2, ISR AT 0E
B, XrJgE=roInEee, R LEYN
MEAE, BEATE.
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AR Camera Background

» WMRBIFIXZMHEVIREXEININIE S
NIFEREE=P, NWEEE
Camera™ R0
ARCameraBackground4B{4, &
NS =:FHKIERT
Camera.clearFlagsB9Fii%{E.

» 1%ZUse Custom Material/g 42 7]
Ry, BREAFEBRIREE, AN
ARCoreflARKIt#i 11 T B S iE
gl TE=ER, YIREF T
Use Custom Material, NEEH
CiRBIERMEA,

Q B F & AR & 71

Use Custom Material -

v oo ¥ AR Camera Background (Script) @ = %



AR Camera Background

. ENASIE R TOEE SR T IMS, -
GIAIE AR, BILRRRGEE  Cropnies-m O rextare
itl-__ﬁ m)ﬁ, !ZI]%,UEH—*BNWIZZY m:ARBackgroundCaméra.material);
AT, NFEEEEIZNE
Fe3ER, r[{ERARIETEROX
HR{E:
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AR Input Manager

» AR Input Managerd2 4T
RoliRiRIIEE, &NFT/AIREX
IRBUEER, ZAERIPAR
E?‘ IpRPNERUE, BR

REFE—TS

Q BT AARFF A

= >\
>
‘“4/; 8U?\\7*Q\ ZHEJIANG UNIVERSITY

v oo W/ AR Input Manager (Script)
Script

ARInputManager
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Trackable managers

« £AR Foundationd, Trackable}g
A2 B SC T 57 50 a] BA#R A6 F0 2R 2R
s, ElEn: Fm, R, i
=, BBEF,

. H— 1 Trackable®ZA X MEY
manager, 1BE T managersZi#p
METER—TAR Session Origin
F, BNFEFRUESL IR RN —2E

Q BT AARFF A

Trackable Manager
ARPlaneManager
ARPointCloudManager

ARAnchorManager

ARRaycastManager
ARTrackedImageManager
AREnvironmentProbeManager
ARFaceManager
ARTrackedObjectManager

ARParticipantManager

Trackable
ARPlane
ARPointCloud

ARAnchor

ARRaycast
ARTrackedImage
AREnvironmentProbe
ARFace
ARTrackedObject

ARParticipant

Purpose
Detects flat surfaces.
Detects feature points.

Manages anchors. You can manually add and
remove them with ARAnchorManager.AddAnchor
and ARAnchorManager.RemoveAnchor .

Repeats and updates a raycast automatically.
Detects and tracks 2D images.

Creates cubemaps that represent the environment.
Detects and tracks human faces.

Detects 3D objects.

Tracks other users in a multi-user collaborative
session.
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Trackablefdif|o]

- B managern] AiEHE P E
SHIBRfBtrackablepkm,

manager trackables}%’\&iilﬁl var planeManager = GetComponent<ARPlaneManager>();
foreach (ARPlane plane 1in planeManager.trackables)

T TrackableCollection, BILA
Fforeachigf, HIEIRENGS
TR Trackable, BJLAFE }
TryGetTrackable 535521,
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RhnERTrackable

» B Trackabler] AFoiAs MR, BlaliEm, BLENZE
BN IiEReEy, FIR0FmE, $IER.

.« AEEREEDestroyE N Trackablez ERIGameObiject,

EiE T ERImanagerse il LSS58 E .

» EFoNAMEMIERE N Trackablefg, PIEEFEZEsubsystem
PIRTIZEHETSEE2ENNIKRN, 7ELCERE B REIZ
Trackable@ & EpendingAS K BT 2 B ELIE,

Q BRFLARFE R N



RhnERTrackable

var anchor = AnchorManager.AddAnchor (
new Pose(position, rotation));

* ?&Bﬁiﬂ\ﬂﬁ‘\ﬂﬂﬂﬂﬂ B/% Debug.lLog(anchor.pending) ;
HYBY 18] BUR F-5C

SR hn i
IJI_LI” WUQE”J“HD-EE““ volid OnAnchorsChanged(ARAnchorsChangedEventArgs eventArgs)
Zla, EFRHEET  {
_mjﬁj_/z_:\yjﬂiﬁ?i' foreach (var anchor in eventArgs.added)
N 7 N {

I,
)

Q BEHTFEQARFA .



{EHTrackable

Trackable, ; \EZ?L,\

Manageri{f bﬁﬂ -’L/I:El/‘] var planeManager = GetComponent<ARPlaneManager>();
j:c'Fc'nﬂE GBla04S |E X BN foreach (var plane in planeManager.trackables)

EfsEsR, MeidEdsr
TactiveBEERE, U }
TEiR.

plane.gameObject.SetActive(false);
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AR plane manager

- AR plane manager i
U E SR Eel e
GameObject,

- FHHNBRMEBRFEMNE, 5
ENRXER, FEFE—
T30,

- Manager® ] DAi@ 1T
Detection Modeis & 16
KEHE, EEHNBERE
iRl

Q BT AARFF A

v oo |V AR Plane Manager (Script)
Script

Plane Prefab
Detection Mode

* ARPlaneManager

‘None (Game Object)

[ Everything

Nothing

I v Everything

v Horizontal

1 v Vertical
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AR plane manager

+ AMGNEIBYF EVRIIARTR

- T£Hierarchy i EmHFA#EXR—AR
Default Plane

- Y%AR Default Planefii Z AssetX

KT, AZEkprefab

- A& Asset> 4K MRy HEprefab

WHINZEJAR Plane managerfd
Plane PrefabH
- YIRAR Plane Manager #G;MIZ!]
H =& Plane PrefabsRRY3X

Ro

v Assets
Materials
Scnpts AR Default
Q B TAARF R 80




AR plane manager

- FEAIBAEIAI, EFAMMBIER, =
R — MR EBAINEE i FRET =

i &planesChangedSEF, MEMN s vamm FEE
AY3C BR 81T Flis HY B {E R S Al & TS AR Plane Geripy S ARPians 3 O
boundaryChangedS5{#.

. AR FOundationj:xEl'E'f/ﬂ\:T 7= VAR Plane Mesh Visualizer (cripy g=
ARPlaneMeshVisualizer¢B {4 F > £ S e Collide 2 5,
MIEER SR RIS, FHEE  © v Gxe

2] ! %,

AMeshCollider, MeshFilter, >/ 4 Line Renderer
LineRenderer%?HV-“F':F', SCELA
}Ea / %;Q%
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