Augmented Reality

Extending reality!

Source: Martin Widenka



https://unsplash.com/photos/Je6OqQ_qahs

Immersive Technology

...experience of submersion applied to representation,
fiction or simulation



Immersion

Spatial
Emotional
Cognitive
Sensory-Motoric

Source: TECFA & Martin Sanchez



https://tecfa.unige.ch/tecfa/maltt/VIP/Ressources/Articles/Game%20Design%20Patterns/collection/Alphabetical_Patterns/Immersion.htm
https://unsplash.com/@zekedrone?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Telepresence




Immersive Reality Spectrum

Extended Reality

e —
O o O

O

Real Life Augmented Reality Mixed Reality Virtual Reality
This is the real, physical This is the technology which This is the merging of both This is the immersing of a
life around us in the overlays digital information onto  the real world and the digital user in a completely

world (not digital). the real world. world. digital world.

TVRLP


https://www.tvrlp.com/ultimate-extended-reality-glossary/



https://www.tvrlp.com/ultimate-extended-reality-glossary/

A brief history...



2020, Cupertino-based
| tech giant

l';_4 6 2017, PS4 VR headset

1979, VITAL Helmet : 2007, 3D Street View

| v

¥ 1985, VPL Research 2001, SAS Cude '04 2018, VR

developed a range of VR

1956, Sensorama B 1991, Computer 2016, HTC VIVE
Simulated Teleportation i ‘ SteamVR headset
1968, The Sword of R4 ': 1995, Nintendo » 2012, Oculus Rift
Damocles

_—

Virtual Reality :
1960 1980 1990 2000 . 2010 | 202 2030
® | ® | ® | ® & | ® ® | e XXX |

timetoast 9


https://www.timetoast.com/timelines/virtual-reality-timeline-15503a85-f796-4eeb-a899-76fbf35221c7

Source: iomaograp



https://www.lomography.com/magazine/339132-creating-moving-portraits-with-the-kodak-stereo-camera

1965 - Ultimate Display

Source: lvan Sutherland (Sketchpad)



https://www.lomography.com/magazine/339132-creating-moving-portraits-with-the-kodak-stereo-camera

1985 - VPL Research

ZHdK - |AD - Mobile User Interface



1998 - Sportvision (SMT)
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2012 - Google Glass

theverge

14


https://www.theverge.com/2020/2/4/21121472/google-glass-2-enterprise-edition-for-sale-directly-online

2016 - Microsoft HoloLens

Source: edgy



https://edgy.app/microsoft-hololens-2

2016 - Pokémon Go

Source: ft


https://www.ft.com/content/76a8ae4c-75b6-11ea-90ce-5fb6c07a27f2

2017 - AR Kit (Apple)

Esper
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https://blog.halide.cam/lidar-peek-into-the-future-with-ipad-pro-11d38910e9f8

2018 - Magic Leap One

ZHdK - IAD - Mobile User Interface
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2021 - Apple Glasses =

3
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Shades of AR

Screen Based
Head-Mounted Display
Audio Based
Multi-Sensory

Spatial




Augmented Bricklaying
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Gramazio Kohler Research, ETH Zurich
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https://gramaziokohler.arch.ethz.ch/web/e/projekte/371.html
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https://gramaziokohler.arch.ethz.ch/web/e/projekte/371.html




alifornia



https://arsandbox.ucdavis.edu/

How does AR work?

e Spatial understanding
o IMU
o Geolocation
o Depth sensing
o Object Recognition
e Sensor fusion
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Stereo Module Infrared stre
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Depth Sensing

Module Depth stream
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Consistent Video Depth Estimation
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https://www.youtube.com/watch?v=QSVrKK_uHoU

AR Anchors

e Geolocation
e Marker (2d
e Plane
e Object (3d
o Face
o Hand
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Design for 3D

2D challenges plus...

e Coordinate System
e Model
e Rendering

o Shading

o Lighting

o Textures

Source: Davi Costa
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https://unsplash.com/@davicosta99?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Coordinate System

e World Space
e Object Space (Local)
e Camera Space (2d)
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Model

e Modelling
o Blender
o Cinemaé4d
o TinkerCad
e | ibraries
o Sketchfab
e Photogrammetry
o Metashape
o Reality Capture







Vertices

Rendering

Vertex Primitives Rasterization Fragment Testing
Shader Generation Shader Blending

1]

Framebuffer
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WHAT NORMAL
PEOPLE SEE

Rendering

WHAT | SEE
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Frameworks

Tracking & Rendering

AR Kit (Apple)

AR Core (Google)

AR Foundation (Unity)
Vuforia

Unreal Engine
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WebAR

e ThreedS / AFrame

e Lightweight Methods
o USDZ (Pixar)
o glTF (Krohnos)



https://developer.apple.com/augmented-reality/quick-look/models/biplane/toy_biplane.usdz



https://www.guptamedia.com/blog/facebook-ads/instagram-spark-ar-vs-snapchat-lens-studio/

Spark AR Studio
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https://sparkar.facebook.com/ar-studio/download/

Questions?
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