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))) What is Augmented Reality?

« Augmented reality (AR) is a field of computer research which deals with the

combination of real-world and computer
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))) AR systems have the following three characteristics

Combines real and virtual
objects in a real environment

Is interactive in real-time

{ 74| Registers (aligns) real and
_—{ virtual objects with each other.
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))) All About Augmentation

« Augmented reality (AR) is a live direct or indirect view of a physical, real-
world environment whose elements are augmented (or supplemented) by
computer-generated sensory input such as sound, video, graphics
or GPS data.

» As aresult, the technology functions by enhancing one’s current perception of reality.

« Augmentation is conventionally in real-time and in semantic context with
environmental elements

» EX: sports scores on TV during a match.

Copyright © William El Kaim 2016
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))) A Growing Market

Annual Unit Sales for Consumer Virtual Reality Devices
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Annual Revenues for Consumer Virtual Reality Devices
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Total 2018 annual software revenue is forecasted at $2.8bn
from 47.6m active users. Cumulative software revenue from
2014 to 2018 is estimated at $7.7bn.
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http://www.kzero.co.uk/blog/consumer-virtual-reality-market-worth-13bn-2018/

))) A Growing Market

Annual Game/App Revenues by Type
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))) Milgram’s reality-virtuality continuum

* In 1994 Paul Milgram and Fumio Kishino defined a mixed reality as
"anywhere between the extrema of the virtuality continuum”, where the
Virtuality Continuum extends from the completely real through to the
completely virtual environment with augmented reality and augmented

virtuality ranging between.

Mixed Reality

e

Physical Hybrid Augmented Augmented Virtual
Environment Reality Reality Virtuality Environment
Pervasive Head mounted Immersive 3D

computing displays (CAVE)

Copyright © William El Kaim 2016 11



))) Milgram’s reality-virtuality continuum

REAL
ENVIRONMENT

Tangible User
Interfaces (TUI)

A TUI uses real physical objects
to both represent and interact with
computer-generated information
{Ishii & Ulimer, 2001)

Augmented
Reality (AR)

AR "adds' computer-generated
information ta the real world
{Azuma, et al. 2001)

74

Augmented '-, Spatial AR

m(m Spatial AR displays project
model)area | computer-generated information
type of Spatial directly into a user’s environment
mm“ {Bimber & Raskar, 2005)

Using physical objects to create a virtual
madel (Ichida, loh, & Kitamur, 2004). As
a user adds a physical 'ActiveCube’ to the
construction, the equivalent virual model
i automatically updated

Copyright © William El Kaim 2016

The 'Bubble Cosmos’ — 'Emerging
Technciogy' at SIGGRAPHUE, The
paths of the smoke-filled bubbles
are tracked. and an image is
projected into them as they nse.

MIXED REALITY (MR)

N

‘See-through' AR (either optical or video)
A user wears a head-mounted display, through which
they can see the real world with computer-generated
information superimposed on top (Cakmaka, Ha &

Rolland, 2005; Billinghurst. Grasset & Looser, 2005)

See-through AR: the butterfly is computer-generated, and
everything else is real (Fischer, Bartz & Straller, 2006; Kdisch,
Bane, Hollerer, & Turk, 2006},

Augmented
Virtuality (AV)
AV ‘adds’ real information 1o 2

computer-generated environment
(Regenbrecht, et al. 2004)

4

A semi-immersive VR display
fills 3 limited area of a user's
field-of-view.

Semi-immersive VR

Semi-immersive VR using the Barco
Baron workbench (Drettakis, Roussou,
Tsingos, Reche & Gallo, 2004)

VIRTUAL
ENVIRONMENT

Virtual
Reality (VR)

VR refers to completely computer-generated
environments (Ni, Schmidt, Staadt
Livingston, Ball, & May. 2008; Burdea &

Coffet 2003)

Immersive VR

Immersive VR, which uses either a head-
mounted-display or a projection-based
system, completely fills the user's field-of-

view.

Projection-based immersive VR
The users are fully immersed in the
'CAVE' (FakeSpace, 2006; Cruz-
Neira, Sandin & DeFanti, 1993)

12









))) Milgram’s reality-virtuality continuum
f— Mixed Reality ‘

| ]
I 1

Real Augmented Augmented Virtual
Environment  Reality (AR) Virtuality (AV)  Environment
7 - 1 8 > »

Augmented Reality is the art of superimposing computer

Reality - Virtuality (RV) Continuum . .
Y Y generated content over a live view of the world.

Augmented Augmented
Reality Virtuality
— P
4
Real Virtual
Environment Reality-Virtuality Continuum Environment

Augmented reality is the integration of digital information

with live video or the user's environment in real time.

Copyright © William El Kaim 2016 15



))) Augmented Reality v.s. Virtual Reality

.......

»»»»»
45
Y

VR technologies completely
immerse a user inside a
synthetic environment. While
immersed, the user cannot
see the real world around

In contrast, AR allows the user

to see the real world, with
virtual objects superimposed
upon or composited with the
real world.

T |

Copyright © William El Kaim 2016
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))) Virtual Reality Example

Copyright © William EI Kaim 2016 http://dagri.com/
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))) Augmented Reality Interactions

« With the help of advanced AR technology (e.g. adding computer
vision and object recognition) the information about the surrounding real
world of the user becomes interactive and digitally manipulable.

« Artificial information about the environment and its objects can be overlaid on
the real world

* In order to benefit from it you need a dedicated device

Laptop or computer
Handheld like Smartphone or Tablets

Head-Mounted Device (HMDs) often employ sensors for six degrees of freedom
monitoring that allow the system to align virtual information to the physical world and
adjust accordingly with the user's head movements

Smart Glasses
Gesture based solution (Kinect, Leapmotion)

Copyright © William El Kaim 2016



))) Head-Mounted Display (HMDs)

» A head-mounted display or helmet mounted display, both abbreviated HMD,
Is a display device, worn on the head or as part of a helmet, that has a small
display optic in front of one (monocular HMD) or each eye (binocular HMD).

« Basic one
* Google CardBoard and VRASse use your smartphone

« HMD available today
« Carl Zeiss VR One Plus
« HTC Vive
* Microsoft HoloLens
* OculusVR bought by facebook
« Samsung GearVR
» Sensics invented the Smart Goggles
« Sony PlayStation VR
» Sulon Technologies

Copyright © William El Kaim 2016
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https://vr.google.com/cardboard/
http://www.vrase.com/
http://www.zeiss.com/corporate/en_de/zeiss-vr-one-plus.html
https://www.vive.com/
https://www.microsoft.com/microsoft-hololens/en-us
https://www.oculusvr.com/
http://www.samsung.com/global/galaxy/gear-vr/
http://sensics.com/
http://sensics.com/products/smartgoggles/
https://www.playstation.com/fr-fr/explore/playstation-vr/
http://sulontechnologies.com/

))) Handheld: Google CardBoard

(0.0] Google VR

A

Copyright © William El Kaim 2016 Google CardBoard



https://vr.google.com/cardboard/

1)),
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Head-Mounted Device (HMDs)

VrAse

.= A
[T V| /8
L &

S e FEATURES EXPERIENCE CONTENTS FORUMS

turn your smartphone into a huge 3D screen !

http://www.vrase.com/

FAQ

23


http://www.vrase.com/

))) Head-Mounted Device (HMDs)
META.O1

Video

Copyright © William El Kaim 2016 https://www.spaceglasses.com/


https://www.spaceglasses.com/
https://www.youtube.com/watch?v=b7I7JuQXttw

))) Head-Mounted Device (HMDs)

RIFT GEAR VR EXPERIENCES DEVELOPPEURS BLOG

Blog / Derniéres publications

68" EMMY AWARDS WINNER

VR Action Brawler—Feral Rites Oculus Film Short “Henry” Wins Damaged Core is a New Kind of
from Insomniac Games—Now an Emmy! Shooter for VR—Auvailable Now
Available on Oculus Rift a he on Rift

13 septembre 2016 We're thrilled to announce that Henry, the 30 aott

Avenge your father's death in this adventure- Chiafriing VR fom OCNE Story Studio;lias Damaged Care launchas taday fram Hinh
brawler. Choose your character, learn new wailsh EMR@HOr OlittEnding Ongina) Voltag

abilities along the way, and master the power to Ifteractive Brogeaily. Damad

transform into a monstrous... shoote|

Gear VR Rift

Copyright © William EI Kaim 2016 https://www.oculus.com/ 25



https://www.oculus.com/

YY) HMD: OSVR HDK

 The OSVR HDK presents " pRODUCTS  STORE  SUPPORT  COMMUNITY
a more modular approach |
than any other headset
currently known abouit.

« While its resolution is just
about identical to Oculus’
DK2 devkit, its open-
source nature means
it's 3D-printable and WHAT IS OSVR?
allows for nearly
unfettered modification
and addons.

EH Os VR

OSVR Hacker Dev Kit

Want to develop for OSVR?

Find our how to get your own kit. OSYRHACKERIDEV KIT >

MORE ABOUT OSVR >

Copyright © William El Kaim 2016 26


http://www.razerzone.com/osvr
http://www.osvr.com/hardware.html

))) HMDs Compared

Copyright © William El Kaim 2016

Model

In the box

Headset price
PC/VR bundle cost
Release date
Display

Resolution

Field of view
Headset weight
Platform
Operating system

Refresh rate
(higher is better)

Controllers

Number of games
on launch

Pass-through
camera

Connections
needed

Recommended PC
requirements

~$599

~$1500

3/28/2016

AMOLED

1200 X 1080 (per eye)
110

~1.03 Ibs.

Oculus, Steam VR

Windows 7 or newer

90Hz

Xbox One
wireless controller

30

No

HDMI, 3x USB 3.0,
1x USB 2.0

Nvidia GTX 970/AMD R9 290,
Intel i5-4590, 8GB RAM,
HDMI1.3

Headset, 2x motion tracking
cubes, 2x wireless controllers,
link box, earbuds, and cables

~$799
~$1,800
4/5/2016
OLED

2160 X 1200
10

1.21lbs.
Steam VR

Windows 7 or newer

90Hz

Wireless controllers

30+

Yes

HDMI, 3x USB 3.0,
x USB 2.0

Nvidia GTX 970/AMD R9 290,
Intel i5-4590/AMD FX 8350,
4GB RAM, HDMI 1.4

o
&

Oculus Rift HTC Vive PS VR

Headset, motion sensor,
wireless Xbox One controller,
remote, 2x games, and cables

Headset, processor unit,
camera, earbuds, 2x PS Move
controllers, 1x game, and cables

$460
$800+
10/1/2016
OLED

1920 X 1080
100

1.34 Ibs.
PlayStation

PlayStation 4

120Hz, 90Hz

PS4 wireless controllers

50 by EQY

No

HDMI, USB,
separate processor unit

PlayStation 4

INSIDER 27



))) HMDs Compared

HTC Vive Sony Playstation  Oculus Rift CV1 Oculus Rift Starbreeze Samsung GearVR
(Expected: Q4 VR (Expected: Q1 DK2 Studios StarVR Consumer Version
2015) (Expected: Q1 2016) 2016) (Discontinued) (Expected: Q4 (Expected: Q4 2015)
2017)
www.connectedlab.com
Field of View >110 degrees 90 degrees >110 degrees 100 degrees 210 degrees 96 degrees
R luti 2160x1200 1920x1080 2160x1200 1920x1080 5120x1440 2560x1440
esolution (10801200 per eye) (960x1080 per eye) (10801200 per eye) (960x1080 per eye) (25601440 per eye) (1280x1440 per eye)
Refresh Rate 90Hz 90Hz 90Hz 75Hz 60Hz 80Hz

with low persistence

Panel Type OLED OLED OLED AMOLED TFT AMOLED

Lighthouse
Tracking Roomscale
Positional Tracking

'PlayStation Eye’ ‘Constellation’ Camera based Maker based Rotational Tracking
Positional Tracking Positional Tracking Positional Tracking Positional Tracking only

Copyright © William El Kaim 2016
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))) Augmented & Virtual Reality Device Spectrum

Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV) Reality (VR)
Google Glass @ Oculus Rift DK1 @
Vuzix M100 @ Durovis Dive @
"""""""""""" EpsonMoverioBT2004) ~ SulonCortex@ ~ OculusRiftDK2@
GameFace Labs MarkV @

Available within 3 months

@ Meta SpaceGlasses Avegant Glyph @

Available within 6 months Samsung Glass Gear . Samsung VR .
i2iiPal @ Seebright VRELIA

g Sony Morpheus @

Valve @
Sony SmartEyeGlass . castAR . True Player Gear Totem
_ . LG G Glass @ Atheer One ANTVR Kit
Available within 12months  wicrosoft MG Glass vrAse Oculus Rift CV1
Cmoar Vrizzmo
Altergaze

"""""""""""""""""""""""""""""""""""""""""""""""""""" MicrosoftApple

@ Consumer/Commercial Version Available

. Developer Version Available (for order, pre-order or limited developers)

Not Available Yet - In Development KZ E R@
Copyright © William El kaim 2016 Launch timings are estimates WORLDSWIDE 29



))) Smart Glasses

« Wearable computing device in the form of computerized eyeglasses.

» Also called optical head-mounted display (OHMD), which is a wearable
display that has the capability of reflecting projected images as well as
allowing the user to see through it.

» Early smart glasses had limited functionality and typically were simply miniature video
monitors that were plugged into a video source.

» Modern devices typically possess enhanced data processing functionality similar to a
smartphone or tablet, are able to run mobile apps and include specialty features such
augmented reality overlays and GPS and mapping capability.

Copyright © William El Kaim 2016
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))) Smart Glasses

 APXlabs

» Arglass by Optinvent

» Epson Moverio BT-200

 EyeBorg Eyecam 3.0

* Google Glass

« Laster Wave

 Lumus

* Meta AR Eyeglass Hologram Computer
 Sony HMZ-T1 Personal 3D Viewer

* Penny Interactive Glasses

* \Vuzix comes the M100 smart glasses

Copyright © William El Kaim 2016

31


https://apx-labs.com/skylight/
http://optinvent.com/
http://www.epson.fr/fr/fr/viewcon/corporatesite/products/mainunits/overview/12411
http://eyeborgproject.com/
https://developers.google.com/glass/distribute/glass-at-work
http://www.laster.fr/en/products/
http://www.lumus-optical.com/index.php
https://www.spaceglasses.com/
http://www.sony.co.uk/electronics/head-mounted-display/t/head-mounted-display
http://www.penny.se/
http://www.vuzix.com/consumer/products_m100.html

))) Smart Glasses: Google Glass

Rechercher = Tous les produits (Q)

Google Glass

Build Glassware that is available at a user's glance on

Glass.

GUIDES REFERENCE

Design before you develop

Understand our design principles and patterns before you write a line of code. When you start coding, follow Glass patterns and style, when app

experience.

a2

Learn the design principles

These principles describe the core of a
great Glass experience, so apply them
when designing and building.

https://developers.google.com/glass/distribute/glass-at-work

Choose a design pattern

We've come up with a few patterns that
work well on Glass. Use them to create
consistent experiences.

Q

Pl |

Use Glass style and templates

Use the provided Ul guidelines and
templates to help you design and build
Glassware correctly.

DEVELOPER OVERVIEW

to give users a consistent user

Use the Glassware Flow Designer

Collat Iy design in our web-based

tool to visualize your Glassware flow and
get early design feedback from the review
team.

32
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https://developers.google.com/glass/distribute/glass-at-work

))) Smart Glasses: APX Lab

APX HOME SKYLIGHT CUSTOMERS PARTNERS NEWS & BLOG COMPANY

LEARN MORE

The world’s leading enterprise smart glasses software platform

http://www.apx-labs.com/skylight/

Copyright © William El Kaim 2016
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http://www.apx-labs.com/skylight/

))) Smart Glasses: Optinvent
OpEinuent

Copyright © William El Kaim 2016

&N

LIGHT AND SMART

See-through eyewear
with "Flip-Vu™
Introducing ORA

MORE

R&D COMPANY ~ CONTACT

SEETHROUGH
EYEWEAR

IMAGINE .. PRE-ORDER

.. Allyou can do Optinvent is about to release a best-
with a wearable in-class see-though display software
display development kit

MORE BUY

http://optinvent.com/

34


http://optinvent.com/

))) Gesture Based Solution

Copyright © William El Kaim 2016

— N

M

|

http://kinectgeniusbar.com/2013/02/26/complementarite-kinect-et-leap-motion/

4m
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http://kinectgeniusbar.com/2013/02/26/complementarite-kinect-et-leap-motion/

))) Gesture Based olution
=« AE®
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Gesture Based Solution

e - N
Amadeus Travel Seeker

HOW TO CONTROL THE APPLICATIG!

your ingex only and stay
s complete to trigger

ORDER BY ALPHABETICAL

From $181

The city of Tamypa s the county seat of
Hillsborough County and the largest city in West
Central Florida. Tampa is situated on the north
shore of Tampa Bay in West Central Florida. Saint

37


https://airspace.leapmotion.com/apps/travel-seeker/windows

))) Mash Up VR and Hand-Tracking

» Leap Motion and the OSVR open-source ecosystem announced a
partnership that would allow Razer's OSVR HDK (hacker development Kkit) to
ship later this year with a Leap Motion sensor embedded in its faceplate.

« Leap Motion shipped a $20 mount that could attach its sensor to the front of
an Oculus Rift devkit.

Copyright © William El Kaim 2016 38


http://www.razerzone.com/osvr

))) Plan

Augmented Reality Technologies and Platforms
« Augmented Reality Applications Examples
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))) Key Tracking Technologies

Marker Tracking Marker Less

Tracking 3D Object Tracking

Motion detection &

Tracking Environment

Tracking

Copyright © William El Kaim 2016

Face Tracking
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)) Marker Based (“Black Square”)

* One method for an AR system to recognize elements of the physical world is
through the use of so-called ‘markers’ that, when processed through the
camera, alert the system that relevant information for overlay can be
downloaded from the Internet.

« A marker, generally a black square is used by the app on the mobile as a
placeholder for “augmented information” to be displayed.

» As is the case with many encoded markers or tags, QR (Quick Response)
codes were originally conceived for use in the industrial sector to rapidly
scan and track products along the supply chain.

« With the advent of the Internet-enabled smartphone and accompanying
camera, apps have been developed to allow the wider public to scan these
codes and access further information.

Copyright © William El Kaim 2016
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))) Marker Based (“Black Square”)

» Marker-based AR uses a camera
and a visual marker to determine
the center, orientation, and range
of its spherical coordinate system.

» Most of the time, the applications
using markers are based on open
source technology.

* QR codes have found common
use in AR as markers, particularly
due to the fact that they are well
suited for use where mobile
devices are concerned.

Copyright © William El Kaim 2016
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)) Marker Based (“Black Square”)

Nouvelle Golf Cabriolet Retour

Retour

Réalité augmentée

Faites apparaitre la Nouvelle
Golf Cabriolet devant vous !

(7]

Copyright © William El Kaim 2016
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))) EX: Augmented Reallty Wlth Markers
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))) Ex Augmented Reallty Wlth I\/Iarkers
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))) Ex: Augmented Reality With Markers

Show products A

Copyright © William El Kaim 2016 Source: IKE
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https://www.youtube.com/watch?v=vDNzTasuYEw

))) Markerless Tracking (Images)

* Where the intention to present AR is in a particularly dynamic environment,
such as while on the move, outside and so on, it is infeasible that markers
will be positioned on the majority of surrounding objects.

« Consequently, in the majority of envisioned use cases, where markers are
unavailable, an image recognition system is required.

« Owing to the fact that real-world entities, such as humans, vehicles and
buildings present far greater complexity to the system than a simple 2D
marker, image recognition software requires high processing power.

» Passive: the user simply views AR through a suitable display, where the camera is
orientated away from the user (view-only mode, where the use does not interact directly
with the AR presentation).

« Active: the user is tracked by a camera and analyses of these movements are translated
to the image display.

Copyright © William El Kaim 2016 48



))) Markerless Tracking (Images)
» Active tracking and ‘?M ,.,"’;.,gu

recognition of real ' arilLa"
environment on any type

of support without using

special placed markers. ==l § prve. - N (GO
« Example of recognition of | | §5-12¢

Lego box. ‘ il S :

Copyright © William El Kaim 2016
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2)) Location Based Tracking

» Refers to tracking based on geo-location information obtained from the
device’s location sensors (longitude, latitude, altitude, compass bearing,
accelerometer readings for pitch and roll).

» This term is used to make a distinction between systems that rely on location sensors

alone in contrast to systems that can track objects using optical (image recognition)
techniques.

» Location based tracking is generally less accurate than optical methods and only works
in outdoor environments.

‘;“"saoo
' || Hu 0

, etou
Copyright © William El Kaim 2016 50
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))) Google Glass Travel Guide

Travellers ;
Tip Don’t forget to

‘ visit Long St
‘ \ | at night!

Ok glass, googie...
take a picture
recorda video
hangout with
get directions to

il

Source: PSFK

Copyright © William El Kaim 2016 51


http://www.psfk.com/2013/08/google-glass-travel-guide.html

))) Simultaneous localization and mapping (SLAM)

» Technique used by robots and autonomous vehicles to build up a map within
an unknown environment (without a priori knowledge), or to update a map
within a known environment (with a priori knowledge from a given map),
while at the same time keeping track of their current location.

« Enable a 360 degrees augmented view (see video)

Copyright © William El Kaim 2016 52


https://www.youtube.com/watch?v=X4-zyrwJaPo

¥)) sSLAM

Copyright © William El Kaim 2016

Register

PointCloud SDK Forum

& : PointCloud

Documentation Application keys Download Generate Image Targets Terms of use Branding guidelines

PointCloud SDK for iOS

Introduction

PointCloud SDK is a free library that lets you build i0S applications that have advanced computer vision capabilities like Simultaneous
Localization and Mapping (SLAM) and image detection and tracking.

Features

* Simultaneous Localization and Mapping {SLAM)
* Saveand load 3d SLAM maps

* Fastand robust image detection and tracking

* Free, even for commerical applications!

Documentation

The PointCloud SDK documentation is available here.

Application keys

To use the PointCloud SDK, you need to request an application key. You can request the key here.

Download

PointCloud SDK is available for download for free. Don't forget to request an application key, and make sure to checkout the

http://developer.pointcloud.io/sdk

53


http://developer.pointcloud.io/sdk

))) AR to Learn and Train

Home i ing & Simulation ~| M Life Sciences

Copyright © William El Kaim 2016

LIVE can be scaled for use in non-combat scenarios like
interrogations, organizational crisis management, and leadership
training. The most effective way to teach or enhance these skills is
through scenario-based training, where the trainer uses role-play to
help trainees navigate complex, context-dependent situations. A
trainer or subject matter expert can convincingly become any avatar,
and project that avatar to interact with a trainee in any location, either
locally or remotely. Facial expressions, eye movement, body
language, and voice are all captured and broadcast through LIVE's
avatars.

The role-player steps into a capture portal and is projected as a high
definition LIVE digital character into a live training scenario in real-
time. No need to pre-record branching video or animated scenes.
The digitally animated character's movement, speech and gestures
exactly mimic the role-player and facilitate an interactive two-way
dialogue in a natural and intuitive manner. This is not a recorded
character but an actual live person interacting with trainees who view
that person as any intended digital character. LIVE uses the latest
voice modulation software, projection and targeting technology to
create a completely immersive training capability.

PLAYLIST | 1/41 LIVE for Interps | Skills Training <

Source: Organic Motion
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http://www.organicmotion.com/live/

))) Holography

» Holography is a technigue that
enables a light field, which is
generally the product of a light source
scattered off objects, to be recorded
and later reconstructed when the
original light field is no longer present,
due to the absence of the original
objects.

Copyright © William El Kaim 2016 Source: Wikipedia

Holographic
Emulsion
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http://en.wikipedia.org/wiki/Holography

))) Holography vs. Photography

» A hologram represents a recording of information regarding the light that
came from the original scene as scattered in a range of directions rather than
from only one direction, as in a photograph.

« This allows the scene to be viewed from a range of different angles, as if it were still
present.

« A photograph can be recorded using normal light sources (sunlight or electric
lighting) whereas a laser is required to record a hologram.

« Alens is required in photography to record the image, whereas in
holography, the light from the object is scattered directly onto the recording
medium.

* A holographic recording requires a second light beam (the reference beam)
to be directed onto the recording medium.

« A photograph can be viewed in a wide range of lighting conditions, whereas
holograms can only be viewed with very specific forms of illumination.

Copyright © William El Kaim 2016 Source: Wikipedia 56


http://en.wikipedia.org/wiki/Holography

))) Holography vs. Photography

» A photograph is a two-dimensional representation that can only reproduce a
rudimentary three-dimensional effect, whereas the reproduced viewing range
of a hologram adds many more depth perception cues that were present in
the original scene. These cues are recognized by the human brain and
translated into the same perception of a three-dimensional image as when
the original scene might have been viewed.

» A photograph clearly maps out the light field of the original scene. The
developed hologram's surface consists of a very fine, seemingly random
pattern, which appears to bear no relationship to the scene it recorded.

Copyright © William El Kaim 2016

57


http://en.wikipedia.org/wiki/Depth_perception
http://en.wikipedia.org/wiki/Human_brain

))) Hologram

https://youtu.be/GtbBpjPPR7Y http://www.holusion.com/
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http://www.holusion.com/
https://youtu.be/GtbBpjPPR7Y

))) Mini Augmented Reality

Mini Augmented Vision

Copyright © William El Kaim 2016 59


http://miniusanews.com/newsrelease.do;jsessionid=DD749BF64626BFD9DFB87BD8EA8A46F4?&id=760&mid=1
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))) Google Cardboard

Google Cardboard

Experience virtual reality in a simple, fun, and inexpensive way.

“&

-

https://www.google.com/get/cardboard/

Copyright © William El Kaim 2016
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https://www.google.com/get/cardboard/

2)) Location Based Tracking

» Refers to tracking based on geo-location information obtained from the
device’s location sensors (longitude, latitude, altitude, compass bearing,
accelerometer readings for pitch and roll).

» This term is used to make a distinction between systems that rely on location sensors

alone in contrast to systems that can track objects using optical (image recognition)
techniques.

. Locatlon based tracklng 5 generally less accurate than optical methods and only works
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))) Simultaneous Localization And Mapping

« Simultaneous localization and mapping (SLAM)

» Technique used by robots and autonomous vehicles to build up a map within an
unknown environment (without a priori knowledge), or to update a map within a known
environment (with a priori knowledge from a given map), while at the same time keeping
track of their current location.

» Enable a 360 degrees augmented view (see video)

Copyright © William El Kaim 2016
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https://www.youtube.com/watch?v=X4-zyrwJaPo

))) Augmented Reality Browsers

* The use of the term “AR browser” suggests these products are comparable
to generic web browsers such as Internet Explorer.

» But while both are technically HTTP user agents and consume content from
the web, the comparison ends there.

» Generic web browsers all adhere more or less strictly to a set of standards
for mark-up and therefore different browsers can consume and render the
same web content in a consistent manner.

* In contrast standards for augmented reality applications are still in their
infancy and there is no interoperability between AR “browsers”.
» This means that content cannot be shared between different AR browsers

Copyright © William El Kaim 2016
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))) Augmented Reality Browsers

Augmented Reality Markup Language (ARML)

« Augmented Reality Markup Language (ARML) is a data standard to describe

and interact with augmented reality (AR) scenes.
 Itis developed within the Open Geospatial Consortium (OGC) by a dedicated ARML 2.0
Standards Working Group.

» ARML consists of both an XML grammar to describe the location and
appearance of virtual objects in the scene, as well as ECMAScript bindings
to allow dynamic access to the properties of the virtual objects, as well as
event handling

Copyright © William El Kaim 2016 65


http://www.opengeospatial.org/projects/groups/arml2.0swg
http://en.wikipedia.org/wiki/Open_Geospatial_Consortium
http://en.wikipedia.org/wiki/XML
http://en.wikipedia.org/wiki/ECMAScript

))) Augmented Reality Browsers

X3D Standard

« X3D is a royalty-free open standards file format and run-time architecture to
represent and communicate 3D scenes and objects using XML.

« Itis an ISO ratified standard that provides a system for the storage, retrieval
and playback of real time graphics content embedded in applications, all
within an open architecture to support a wide array of domains and user
scenarios.

* The development of real-time communication of 3D data across all
applications and network applications has evolved from its beginnings as the
Virtual Reality Modeling Language (VRML) to the considerably more mature
and refined X3D standard.

Copyright © William El Kaim 2016
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http://www.web3d.org/realtime-3d/

))) Augmented Reality Browsers

Markup Language Comparison

Markup Language

Comparisan

Copyright © William El Kaim 2016
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1)),

Augmented Reality Browsers

» Argon, Arlab, Aurasma, Layar, Mixare (open source), Wikitude

- Two majors ones are:

« Wikitude uses location-based content from social media and groups data based on
certain business niches and verticals. Wikitude allows for scanning print journals,
magazines, brochures, ads and labels for 3D entries.

» Wikitude SDK is compatible with most of development platforms and frameworks including

I0S, Android, tablet, smart glasses, PhoneGap, Cordova, Tamarin, Titanium, Unity 3D and
others.

« Layar, unlike Wikitude, aims to revive and augment static content pages (e.g., journals,
magazines, booklets).

Copyright © William El Kaim 2016

Besides offering the Layar browser app and building bespoke AR solutions for clients, Layar
offers its own SDK and value-added services to application developers. Using them,
developers can create AR layers and integrate them in their app with PhoneGap framework
plugin. Layar SDK isn't free of charge and publishing through it requires purchasing additional
page credits.
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http://argon.gatech.edu/
http://www.arlab.com/arbrowser
http://www.aurasma.com/
http://www.layar.com/
http://www.mixare.org/
http://www.wikitude.com/
http://intersog.com/go?url=http://www.wikitude.com/
http://intersog.com/go?url=https://www.layar.com

))) Augmented Reality Platforms

 Augment

* Eon Reality

« Hoppala: world’s largest content platform for geo based AR
* Jaunt

 OnVert

* OpenHybrid

* String

» Total Immersion

» Vuforia

Copyright © William El Kaim 2016
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http://augmentedev.com/
http://www.eonreality.com/eon-ar/
http://www.hoppala-agency.com/
http://www.jauntvr.com/
http://onvert.com/
http://openhybrid.org/
http://www.poweredbystring.com/product
http://www.t-immersion.com/
https://www.vuforia.com/

ABOUT  SUPPORT LOGIN ~
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))) Layar

CUSTOM SOLUTIONS

)
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LAYAR APP SERVICE LAYAR SDK LAYAR CONNECT API
THE BEST PRODUCTS AND SERVICES IN ONE FAMILY.

With Layar App Senvice, we build you your With the Layar SDK, you can embed Layar's Plug directly into our image recognition and

own I0S or Android applications so that you technology into your own app, creating a interactive print creation servers to allow

can provide a custom-branded experience unique experience for readers while your own backend systems to build and

to your users maintaining brand identity. publish content in bulk

LAYAR APP

With over 38 million downloads for iOS and Android,
Layar is the #1 app in the market for viewing
and engaging with interactive print.

LEARN MORE

LAYAR CREATOR

Your tool for enhancing print with digital content. The easy-to-
use Layar Creator is everything you need to build and manage
engaging interactive print campaigns.

LEARN MORE
70
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Wikitude is more than just an app and
augmented reality SDK. OM’E
past five years, Wikitude has grown
to become the leadingaugmented
reality platform.

«  Wikitude world Browser is widely regarded as the king of all augmented
reality browsers

» While using your smartphone’s camera in a given area, the virtual browser (along with
more than 3,500 associated content providers) offers you just about any geographically-
relevant information you may find valuable in your travels.

« Moreover, the app allows users to find hotels and similar accommodations
through Yelp, TripAdvisor, and the like, while offering mobile deals and
coupons for local stores in the vicinity.

Copyright © William El Kaim 2016 71


http://www.wikitude.com/
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Junaio

JEnaID

Bought by Apple

Home Discover Create News About Languages Login DOWNLOAD, '

9 09 ) % 3

Junaio is the most advanced

The Junaio AR Browser App

Journey into an augmented world. Browse through thousands of
channels offering digital information and content connected to real
products, locations, newspapers and billboards all around the world!

Discover> Create >
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))) Augmented Reality JS API

e awe.|s
 Three.js

Copyright © William El Kaim 2016


https://github.com/buildar/awe.js
https://threejs.org/

))) Augmented Reality Providers

» ARToolworks: camera-based augmented reality, first showing its core
product - ARToolKit

» Atheer Labs: Gesture-based 3D Augmented Interactive RealityPlatform for
the enterprise

» Blippar: AR marker based platform
« Catchoom: Image Recognition and Augmented Reality tools.
» Dagri: Editor of Dagri 4D studio

» InGlobe Technologies:development of Augmented Reality solutions and
Perceptual Computing systems.

* Innoveqga: eyewear-based platforms based on the patented iOptikTM display
system

Copyright © William El Kaim 2016
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https://www.artoolworks.com/
https://www.atheerlabs.com/
https://blippar.com/en/
http://catchoom.com/
http://daqri.com/
http://www.inglobetechnologies.com/
http://innovega-inc.com/

))) Technologies: Virtual Reality Engine

* Virtual Universe

« ExitReality
* LindenLab

 VISIM
* unity3D

Copyright © William El Kaim 2016
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http://www.exitreality.com/
http://lindenlab.com/
http://www.vrsim.net/
https://unity3d.com/
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))) Development Companies

* Glorar
» Specialized in 3D app on mobile, works with AR23D design company if needed

« Immersion
« Company in France specialised in AR
« Total Immersion
* AR for Brands
« Kudan
« Augmented reality provider
« Marxent Labs
« Mainly developing on Vuforia

« Merchlar
» Design Agency (AR)

Copyright © William El Kaim 2016
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http://glorar.com/
http://ar23d.com/
http://www.immersion.fr/
http://www.t-immersion.com/
http://www.kudan.eu/
http://www.marxentlabs.com/
http://www.merchlar.com/

Feeling and Sensing
« Augmented Reality Applications Examples
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))) Virtual Reality You Can Feel

http://axonvr.com


http://axonvr.com/

CAREERS PARTNERS CONTACT
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) Virtual Reality You Can Feel

Pre-Order Now HOME ABOUT PRIOVR WHAT PEOPLE ARE SAYING FORUMS THE TEAM

Update: Check out the new Cyberith and PrioVR video below. | Watch Video

Copyright © William El Kaim 2016 http://www.priovr.com


http://www.priovr.com/

))) Disney’s Crazy Invention Lets You Feel Phantom
Objects Floating In Air

« Aireal is the result of research by University of lllinois PhD student Rajinder
Sodhi and Disney Reseach’s lvan Poupyrev.

» When set by your television or connected to an iPad, this diminutive machine will puff air
rings that allow you to actually feel objects and textures in midair

* no special controllers or gloves required.
» Video here
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http://rsodhi.com/?portfolio=aireal-interactive-tactile-experiences-in-free-air
http://rsodhi.com/
http://www.disneyresearch.com/
http://ivanpoupyrev.com/
http://www.youtube.com/watch?feature=player_embedded&v=xaFBjUJj00M

))) Disney’s Crazy Invention Lets You Feel Phantom
Objects Floating In Air

* Feel a butterfly projected on your hand.




))) Disney’s Crazy Invention Lets You Feel Phantom
Objects Floating In Air

 ...aflock of birds flying all around you
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))) Smelling, odors piloted by your phone




Augmented Reality Applications Examples
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Pokemon GO

10S and Android
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https://itunes.apple.com/us/app/pokemon-go/id1094591345?mt=8
https://play.google.com/store/apps/details?id=com.nianticlabs.pokemongo&hl=en

))) Ink Hunter

art from our gallery
or upload your own

INK HUNTER

Copyrigh William El Kaim 2016

designs in augmented reality
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Sketches Filters
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https://itunes.apple.com/us/app/inkhunter-try-tattoo-designs/id991558368?mt=8
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Star Chart

10S and Android

. Giennah

+ Deneb

4 Sadr

. Alderamin
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https://itunes.apple.com/us/app/star-chart/id345542655?mt=8
https://play.google.com/store/apps/details?id=com.escapistgames.starchart
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https://itunes.apple.com/us/app/ingress/id576505181?mt=8
https://play.google.com/store/apps/details?id=com.nianticproject.ingress

Welcome to the IKEA
VR Experience!

))) IKEA Catalogue P e 8 e

our kitchen solution in
full 3D. You'll be able to
walk around and interact
with objects, just like
you were there!

) Inter IKEA Systens B 2016

Acses ey to uve
memus at 8oy tire

Intevactive
wnvirornents

10S and Android 92
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https://itunes.apple.com/us/app/ikea-catalogue/id386592716
https://play.google.com/store/apps/details?id=com.ikea.catalogue.android

EA Digital Codex Twitter

http://www.eacodex.com/ http://www.twitter.com/welkaim

Linkedin SlideShare

http://fr.linkedin.com/in/williamelkaim http://www.slideshare.net/welkaim

Claudine O'Sullivan
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