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I A EAR OVERVIEW VIDEOS LOWER CLASSIFICATIONS NEWS

Meet a life-sized
hedgehog up
close.

AR in Google Search

View in 3D




T4 2AR

@ plattar.com

& PLATTAR

Use Apple’s AR
Quick Look with
ease on Plattar

AR Quick Look on iOS 12 allows you to
harness the power of Augmented Reality
through the browser. And with Plattar you

will be able to manage your product range
with a simple cloud-based content
management system to bring the power of

Augmented Reality to your website and

your customers.

If you are viewing this page with an iOS 12
ARKit compatible device, you G
experience the power of Augmel
Reality by hitting either of the buttons

Apple ARKIit
AR Quick Look
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Google Map
Using AR to guide
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What the hack is AR?

Apple Map
Using AR to guide

Scan buildings across
the street
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So the AR is?
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The difference between AR, VR, MR and XR

. BN (Virtual Reality, VR) 3121t
AP—TX3|FUXHER, T2
TUHI RE L T SRR EE

- JEBIE(Mixed Reality, MR) E2451E
s I SEAIE R R, ] DS EHATE SR
MESSHARTERMSIER,

. ¥ RIS (Extended Reality,XR);ZE
SL5REMASTH. I ANIRERIIA
5, BIEAR. VR. MR,

AUGMENTED REALITY VIRTUAL REALITY

MIXED REALITY SPECTRUM
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Computer Vision Scene Understanding

Triangulation

Surface Estimation

SLAM
Feature Detection

s AUgmMented Reality

Camera Intrinsics
Camera Calibration
Light Estimation Bundle Adjustment

Visual-inertial Navigation

Feature Matching

Optimal Correction Nonlinear Optimization
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ARE BHIIIN

Computer Vision Scene Understanding

Triangulation

L L Surface Estimation

SLAM

Feature Detection

s AUgmMented Reality

Camera Intrinsics
Camera Calibration
Light Estimation Bundle Adjustment

Visual-inertial Navigation

Feature Matching

Optimal Correction Nonlinear Optimization
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What the hack is ARKit?

Mobile AR platform
High-level API
IOS (A9 and up)
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{FH ARKit

Behind AR Application

Processing Rendering
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{FH ARKit

Behind AR Application

Capturing
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{FH ARKit

Behind AR Application
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{FH ARKit

Behind AR Application
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{FH ARKit

Behind AR Application

run(_ configuration)
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{FH ARKit

Behind AR Application

run(_ configuration)

IOSH 5 5 ARE i



{FH ARKit

Behind AR Application

run(_ configuration) currentFrame
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{FH ARKit

Behind AR Application

( Captured image

_ . Tracking information

Scene information




{FH ARKit

Behind AR Application

run(_ configuration) currentFrame
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ARKit Features

Tracking Scene Understanding Rendering
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World Tracking

Visual inertial odemetry

No external setup

Tracking
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ARKit - ERER

ARKit Features - Tracking

5T ERER

ARKit 1
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Camera
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run( _ configuration) output

AR ion . / -
Sessio S |

/ capturedimage \

{8 ARWorldTrackingConfiguration EEEBE ARSession anchors
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rawFeaturePoints

\ ©o o o o j




ARKit - iEif ARKit 1

EEFEIRBIRZ L (TrueDepth Camera) , ARKit B] LASER IR ER
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ARKit Features - Tracking
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HEPERER
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ARKit 2
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ARKit Features - Tracking

HEIEEE  ARWorldMap
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ARKit - iRz ARKit 2
AT ER R
kv — e |eftEyeTransform
EI:IBEEE:T * rightEyeTransform

 |ookAtPoint

R iRl

 ARBlendShapelocation




ARKit - ERER

ARKit Features - Tracking

ARKit 2

.detectionImages .run(configuration)

ckingImages .currentkFrame

ERBE S\
N e
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ARKit Features - Tracking

ARKit 2

ZHEJIANG UNIVERSITY
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Prepare to scan Define bounding box Scan Adjust origin Test and Export

IOSH 5 5 ARE i



ARKit - ERER

ARKit Features - Tracking

5T ERER
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AR ERER ARKit 3
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ARKit Features - Tracking

ARKit 3

55 0EIE  &i&WME Collaborative Sessions
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Session A Session B
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ARKit Features - Tracking
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ARKit 3

KT A28 ), BJLATE capturedimage FiRAIAMR BB 4
1, SIEIEAMR 2D 1 3D BBREA.
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leftShoulder i
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ARKit Features - Tracking

HEPRER VRS |

e A12 CPUKRIAE ‘
¢ Bl depth data

ARKit 4

AN

TrueDepth camera A12 or later Sy

Face anchors
Face geometry

Blendshapes

<IN < BE< Q<
0O000

Captured depth data
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ARKit - ERER

ARKit Features - Tracking
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ARKit Features - Tracking

HEPERER

ARERER
IR B ERER
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ARKit Features - Tracking

ARKit 5

EER IR IR Bl A& ultra-wide video format
(4
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ARKit Features - Tracking

ARKit 5
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ARKit Features - Tracking

ARKit 5

IR FX turn-by-turn

IR B ERER

M ARKIts #1 Z [FRIARKIt6 H,
Location Anchor 257 1 B8 ZRYIT

]
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PR ERSS Y ERERSK A k2 RAGENR
SR ERER ARWorldTrackingConfiguration ARKit1 iOS 11
3 [E1ERER AROrientationTrackingConfiguration ARKit1 iOS 11
HSPERER ARFaceTrackingConfiguration ARKit1 iOS 11
5/ ERER ARImageTrackingConfiguration ARKit2 iOS 12
PRI+ ARObjectScanningConfiguration ARKit2 iOS 12
AR ER ARBodyTrackingConfiguration ARKit3 iOS 13
(& ERER ARPositionalTrackingConfiguration ARKit3 iOS 13
HhIR( B BRER ARGeoTrackingConfiguration ARKit4 iOS 14
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ARKit Features - Scene Understanding

Plane detection
Hit-testing

Light estimation

Scene Understanding
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ARKit Features - Scene Understanding S
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ARFrame

head
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root

rightFoot #—— |eftFoot
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ARKit Features - Scene Understanding

Cameralnfo
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ARKit Features - Scene Understanding

Scenelnfo

i%/?l |:|ILJ\

IOSFEEN & ARERY,
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ARKit Features - Scene Understanding

capturedimage

~ Scenelnfo

sceneDepth

depthMap

unproject —_—

ii’ﬂ |:|ILJ\

Point cloud

confidenceMap
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ARKit Features - Scene Understanding

Anchorlinfo

1R ERER(E B

Anchor IRERISEY hRZS/REGTER FoE 3k
ARPlaneAnchor FE ARKIit1 /iOS 11 ARWorldTrackingConfiguration
ARFaceAnchor EEB ARKit1 /i0OS 11 Aigﬁ;f;?::;?r?g%o:;;?gulfati?:n‘
ARMeshAnchor A ARKit3 /iOS 13.4 ARWorldTrackingConfiguration

ARParticipantAnchor RIEMEE ARKit3 / iOS 13 ARWorldTrackingConfiguration
AREnvironmentProbeAnchor RiE iR ARKit2 /iOS 12 ARWorldTrackingConfiguration
ARImageAnchor 30 ARKit1 /i0S 11.3 AE%’:’;::Z?Z':%gggﬂfi;ﬁ:‘t’iz;
ARObjectAnchor DK ARKit2 /iOS 12 ARWorldTrackingConfiguration
ARBodyAnchor ALK ARKit3 /iOS 13 ARBodyTrackingConfiguration
ARGeoAnchor HOIB(N B ARKit4 /iOS 14 ARGeoTrackingConfiguration
ARAppClipCodeAnchor App Clip Code ARKit4 /iOS 14.3 ARWorldTrackingConfiguration
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ARKit Features - Scene Understanding

ARPlaneAnchor

e Transform
e Extent

e Center

Plane Detection
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ARKit Features - Scene Understanding

ARPlaneAnchor g

ARKit 6

 ARPlaneExtent
* rotationOnYAXxis
e width
* height

e ARPlaneAnchor.center
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ARKit Features - Scene Understanding

AREnvironmentProbeAnchor
e Light estimation (ARKit 1)
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ARKit Features - Scene Understanding

AREnvironmentProbeAnchor

» Environment Texturing (ARKit 2)

o FEIHETRT ST, A E

SceneKit, RealityKit, Metal &8
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ARKit Features - Scene Understanding

Bodyinfo

rightShoulder

AKMER

ARIERY People Occlusion ARKit3
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ARKit Features - Scene Understanding

ARIERY People Occlusion
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ARKit Features - Rendering

Easy integration
AR views

Custom rendering

Rendering
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ARKit Features - Rendering

ARKIt

Processing Rendering

AVFoundation @
UNREAL

£ Unity
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ARKit Features - Rendering

RealtyKit

« EN—1 3D E#R5IZE, H ARKIt iBEIXEMF&
e T8 AR AF&A1=IT, FET{ER 1L Rendering Animation Physics
» YHFEFA (iI0S. iPadOS. macOS)

» RAX§ Swift IBE K. . o O

Synchronization Audio

IOSH 5 5 ARE i



ARKit - SE%

ARKit Features - Rendering

RealtyKit
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e e
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ARKit Fggtures

2014 2015 2016 2017 2018 2019 2020 2021 2022 Future

i0OS 8 i0S 9 i0S10 i0OS 11 i0S 12 i0S13 i0OS15 i0OS 16

Meta Meta @ Meta Metal Metal Metal  Metal Metal Metal 3

Reality Reality
Converter Converter



ARKit

ARKit History

ARKit1-10S11 ARKit3-10S13 ARKIit5-10S15
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priteKit, Metal, ¢ .
Unity. UE) - Motion Capture3z§ - Motion Capturefffft
_ FEREs - Raycast Y& 54 - AppClipAnchor3z§§
- Metal 2.0 - RealityKit 1.0 - RealityKit 2.0
) - Reality Composer
- ARWorldMap - EEREREE T ISA12R I - AKX
- B R RER FCPU - {ElieE
- Mwm\ Em - Location Anchoriﬁ - Location AﬂChOri!
- A1 ER¥R(GazeTracking) - HANLIDARE RS yi1h Ay ]
2 E*mw o Depth Data - Plane AﬂChOfﬁ{t
- RS - RealityKit 1.5 - Motion Capturefift
- iRER. RN - Metal3.0

ARKit2-i0512 ARKit4-i0S14 ARKit6-i0S16
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Good AR Applications

Lessons in Herstory WWF Forests MEBIY IKEA Place

only available at = App store
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Lessons in Herstory

Scan any portrait of a man to unlock

a related story about a woman.

LJ Co

MANY HISTORIANS
CLAIM THAT JOHN
TYLER DIDN'T DO MUCH
DURING HIS
PRESIDENCY.

BIRACIAL WOMEN'S
ABOLITIONIST GROUP AND d
RAN AN UNDERGROUND
HOUSE. MY HUSBAND AND |

HELPED OVER 9,000
RUNAWAY SLAVES!

- AND WOMEN. SUFFRAGE ASSOCIATION
) i i el
AMERICANS THE RIONTY "
T0 VOTE,
anu,thought how fine it wou.d be, to
barbarous countries; with what reve

regard me, if I had just returned fi
Zealand; how dark and romantic w

Browse through stories of amazing

women without a textbook.

SEARCH

CALAMITY  PHILLIS
JANE  WHEATLEY

i)

EDMONIA MARY
LEWIS CASSATT

ANNA ELIZABETH

MIIDRAY~ ~rADY



https://apps.apple.com/us/app/lessons-in-herstory/id1454032706
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Good AR Applications

WWF Forests

App store: https:/apps.apple.com/us/app/wwf-forests/id1518039408


https://apps.apple.com/us/app/wwf-forests/id1518039408
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Good AR Applications
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Add a rectangle

M EE{Y
App store: https:/apps.apple.com/cn/app/%E6%B5%8B%E8%B7%qD%E4%BB%AA/id1383426740 _— e

IOSH 5 5 ARE i


https://apps.apple.com/cn/app/%E6%B5%8B%E8%B7%9D%E4%BB%AA/id1383426740

xS
v
W

A —
{75 ARRL A 7= f31
_ Of IKEA furniture 8

Good AR Applications e

iences that embrace
world around you

IKEA

App store: https:/apps.apple.com/gb/app/ikea-place/id1279244498


https://apps.apple.com/gb/app/ikea-place/id1279244498
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What makes a great AR app
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What makes a great AR app

AR [N A M3 (RN ERY
|2 P A HOPR B R — R T8
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What makes a great AR app

AR [N A M3 (RN ERY
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What makes a great AR app
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AR NAHMNS|SHAF

AR 4

ZHEJIANG UNIVERSITY

Dandelion Chocolate
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Any Questions?



