Realidade Mista

Carlos Hitoshi Morimoto

Departamento de Ciéncia da Computacéo
IME/USP

https://www.flickr.com/photos/28889534@N06/4444800454/

Palestra para MACO101 19/05/15


https://www.flickr.com/photos/28889534@N06/4444800454/

Resumo

e Conceitos
* Realidade Virtual, aumentada e mista
* Realidade mediada

» Realidade Mista
* realidade ou ficcdo (onde estamos?)
e aplicacdes (e softares)
e como funciona

« Aqui no DCC (o que estudar)

n



Conceitos



Realidade Virtual




REAL
ENVIRONMENT

Tangible User
Interfaces (TUI)

A TUI uses real physical objects
10 both represent and interact with
computer-ganerated information
(Ishii & Ulimer, 2001)

Using physical objects 10 create a virtual
model (Ichida, Hoh, & Kitamur, 2004). As
a user adds a physical 'ActiveCube’ to the
construction, the equivalent virtual mode:

IS automaltically updated

load.wikimedia.or

Prowch
Auvgmented
models (PA
model) are a

type of Spatial

AR display, and
are closely

related to TUIs

Augmented
Reality (AR)

AR "adds’ computer-generated
information %o the real world
(Azuma, et al,. 2001)

)
4

Spatial AR
Spatial AR displays project

computer-generated information

(Bimber & Raskar, 2005)

The 'Bubble Cosmos' "Emerging
Technology” at SIGGRAPH06
paths of the smoke-filled bubbles
are tracked, and an mmage 1Is

progected inlo them as they nse

The

direclly inlo a user's environment

edia/en/archive/d/d2/20071229194039!Adapted mil

MIXED REALITY (MR)

Augmented
Virtuality (AV)
AV "adds’ real information o a
compuler-generated environment
(Regenbrecht, et al. 2004)

%\1} r-/.

‘See-through’ AR (either optical or video) Semi-immersive VR

A user wears a head-mounted display, through which

they can see the real world with computer-generated

A semi-immersive VR display
fills a limited area of a user's
information supenmposaed on top (Cakmakci, Ha & field-of-view
Rolland, 2005; Billinghurst, Grassel & Looser, 2005)

,

V

AR: the butterfly is computer-generated, and
everything else is real (Fischer, Banz & Straller, 2006, Kdisch

Bane, Hoberer, & Turk, 2006)

See-through

Tsingos, Reche & Gallo, 2004)

rams

Semi-immersive VR using the Barco
Baron workbench (Dreltakis, Roussou

VIRTUAL
ENVIRONMENT

Virtual
Reality (VR)

VR refers 1o completely computer-generated
environments (Ni, Schmidt, Staadt
Ball, & May, 2006; Burdea &
Coffet 2003)

Livingston
4
/
L4
Immersive VR
Immersive VR, which uses either a head-
mounied-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)

VR-AR_continuum.pn



http://upload.wikimedia.org/wikipedia/en/archive/d/d2/20071229194039!Adapted_milgrams_VR-AR_continuum.png

Realidade Mediada

SEVERELY
MEDIATED

e Permite
moditicacdes da
‘ealidade ou da
virtualidade

e Realidade diminuida




+ terminologia

e Realidade aumentada: sistema onde 0 usuario

atua sobre uma versao ‘melhorada’ da
realidade. As “melhorias’ sdo virtuais (geradas
oor computador).

 Realidade mista: sistema gque combina objetos
reals e virtuais, e informacao.




Realidade
Virtual

Occulus Rift
Google CardBox
Microsoft HoloLens



Mixed Reality

hype or reality?



expectations Onthe  Atthe Sliding Into Climbing Entering
Rise Peak the Trough the Slope the Plateau

Activity beyond

Supplier early adopters
proliferation

Negative press begins
Mass media High-growth adoption

hype begins Supplier consolidation phase starts: 20% to 30%
of the potential
and failures

Early adopters audience has adopted
investigate Second/thrid the innovation

First-generation rounds of Methodologies and best

products, high price, ::::i‘;: capital practices developing

lots of customization

needed Less than 5 percent of o
the potential audience

Startup companies has adopted fully
first round of venture

capital funding AC

Third-generation products,
out of the box, product
suites

Second-generation
products, some services

Technology Peak of Inflated Trough of Plateau of
Trigger Expectations  Disillusionment Slope of Enlightenment Productivity

'
time




The AR hype curve

Biometric Identity Documents

BPM Suites

A®
P2P VolP A

O Desktop Search

Inkjet Manufacturing
Electronic Ink/Digital Paper -C

Model-driven Approaches
Carbon Nanotubes £\

Podcasting O

O Linux on Desktop for Mainstream Business Users
Micro Fuel Cells

(J Really Simple Syndication

| Key: Time to Plateau

O Less than two years
O Two to five years
® Five to 10 years
More than 10 years
Internal Web

Services
Speech Recognition for

Text Mining Grid Z)— Biometric User Identification Telephony and Call Center
Augmented Reality g, COMPUtiNG & corporate blogging OO
Business | _ VolP Text-to-
Process * Wikis .. 802.16 2004 WIiMAX @ Speech!
Cgrlggfa'{gs O Organic Light-Emitting Devices O Speech
Semantic Web ¥ Web Services- Q Mesh Networks--Sensor Business Rule Engines Synthesis
4G Bflgia:elgg Elglns\t:&ing o ocation "Aware" Applications
Models Group Software as Service/ASP
A Prediction Markets 7 B Handwriting Recognition

Networked Collective intelligence
A\ Quantum Computing

/d DNA Logic

Service Oriented
Architecture (SOA)

Video Conferencing
RFID (passive)
XBRL

— Tablet PC
Internet micro-payments

Draft as of July 27, 2005

Gartnell



The AR hype curve

expectations Cloud Computing

‘ L E-Book Readers

Wird& Pmr ) SOCId Sdlm S(‘t&
Internet TVO < Microblogging
&) Green IT
3.D Printi Y~ Video Telepresence

Augmented Reali b

Surface Computers
' Mobile Robots —4
Behavioral Economics

A\ Mesh Networks: Sensor

5 Online Video - Speech Recognion
§
. SOA
SNIOR Blomng () Location-Aware Applications
Video Search Home Health ~ P Wikis
_Monikoring A Electronic Paper
Public Virtual Worlds © Ty Tablet PC
Idea Management
A Context Delivery Architecture Web 20
Quantum Computing Social Network Analysis
A 3-D Flat-Panel Displays Over-the-Ar Mobie Phone Payment Systems,
Deweloped Markets
Human Augmentation _ RFID (Case/Pallet) As of July 2009
Peak of
Technology Trough of Plateau of
Trigger Ex mﬂ s Disillusionment Slope of EnSghtenment Productivity
- [
time
Years to mainstream adoption: obsolete

Olessthan2years ©2toSyears @ 5to10years A morethan 10 years & before plateau
Source: Gartner (July 2009)



The AR hype curve

expectations
‘ Activity Streams

Internet TV
NFC Payment

Wire'ess pwer anate C'OUd COmpUtlng
Social Analytics a ‘j Augmented Reality
Group Buying —~ O S~ Cloud Computing
Gamification ~( Media Tablet
I R3D Pnr_m:nng Q- Virtual Assistants
mage Recognition .
Context-Enriched Services | c;In lMemF;er Dat}apase Management Systems
Speech-to-Speech Translation Mes ure ec'\ongm i N .
| Internet of Things £ achine-to-Machine Communication Services
Natural Language Question Answering
Mobile Robots ~ ¢ A Mesh Networks: Sensor Location-Aware Applications
"Big Data" and Extreme Information ®
Processing and Management A
Speech Recognition
Social TV Predictive Analytics
Cloud/Web ® . o
Video Analytics for Customer Service f Platforms ~ Mobile Application Stores
C omputer-'Brain Interface A Hosted Virtual 0 Biometric Authentication Methods
Quantum Computing & Desktops ® Idea Management
| A :
Human Augmentation A Virtual Worlds 85;&3::;,?;?;"
3D Bioprinting
E-Book Readers
As of July 2011
Peak of
Technology Trough of Plateau of
. Inflated Slope of Enlightenment
Trigger Expectations Disillusionment Productivity
time v
Years to mainstream adoption: obsolete

O less than 2 years

O2toS5years @ 5to10years A morethan 10 years @ before plateau



The AR hype curve

expectations
A

Speech-to-Speech Translation
Autonomous Vehicles

SmanAdvsors
Data Science O
Prescriptive Analytics

Neurobusiness a
Biochips

Affective Computing

Internet of Things
Natural-Language Question Answerng

Wearable Userinterfaces
Consumer 3D Printing
Cryptocurrencies
Complex-EventProcessing
Big Data
D In-Memory Database Management Systems
O ContentAnalytics

QHybrid Cloud Computing
Gamification

SmartRobots amented Reality Speech Recognition
3D Bioprinting Systems ¢ Machine-to-Machine g Consumer Telematics
Volumetric and Holographic Displays Communication 3D Scanners
Software-Defined Anything » Senvices 3
Quantum Computing ; : ¢ 2
Human Augmentation —/g_ o antified Self Montong | 7] ENIpoe 30 FTog
Brain-Computer Interface - Activity Streams
Connected Home : Y In-Memory Analytics
Cloud Comp:‘h:g Gesture Control
Virtual Personal Assistants W Vintual Real
Digital Security SmartWorkspace ity
BioacousticSensing A
As of July 2014
: Peak of
Innovation Trough of : Plateau of
Inflated Slope of Enlightenment :
Trigger Expectations Disillusionment Productivity
time r
Plateau will be reached in: obsolete
Olessthan2years ©2toSyears @5to10years A morethan 10years @ before plateau



Manutencao

Treilnamento

~" 44 :
X i }' Milan Cathedral
e

Turismo, cultura

Design, arquitetura, construcao

Militares



still, there are loads of...

Frustration with AR

Expectations Reality

©MagiclLeap

- Compelling and immersive - Virtual and real clearly apart
- Always on but non-obtrusive + - Very specific and device-oriented +
- Can't live without it - Useful but expendable

Wow experience Meh experience




yet, everyone is betting on...

AR for the future

Merging the Real
World and the

Virtual World

Intelligence
Everywhere

The New IT
Reality Emerges

Top 10 Strategic Technology Trends for 2015

Computing Everywhere \Which could mean:
The Internet of Things AR + wearables * augme

ognition
3D Printing i

ntec

Advanced, Pervasive and Invisible Analytics
Context-Rich Systems

Smart Machines

Cloud/Client Computing
Software-Defined Applications and Infrastructure
Web-Scale IT

Risk-Based Security and Self-protection

Gartner
SYMPOSIUM ITXPO 2014



AR software scene

mMetaio

D’Fusion® Studio Suite

N

©

‘O

GEJ AH URASMA ~

E L3

3 W Qualcomm

Vuforia’
£t W|k|tude
C.c’gchooanrﬂ See more.

DroidAR

BEYONDAR

mlxare

ALIAR

open-source

1
3 7

0sgART

‘9/704,? AR Toolkit



Mixed Reality

Como funciona?



Como combinar real com
virtual?

 Requer modelos dos objetos virtuals
(computacéo grafica)

 Conhecer os locais e propriedades opticas da
camera e do display (visdo computacional)

e Calibracao dos dispositivos



e Registro dos modelos 3D
dos objetos sobre 0s seus
locais na cena (marcas)

e Rastrear as marcas, o
usuario, e as interacoes
do usuario, marcas e
cena.

e Desafios
 Comportamento realista
* movimentos
e sombras
e Oclusao
e Deteccao de colisao




Uso de Marcadores

Input RGB image

on

Do some projective mapping
before rendering

Threshold it

Find connectivity and Background and
decode foreground classes



Real world from
sensors

Image Rendering

Aux. Tracker Unit yes Unit

Pattern
match?

Image Processing
Unit

Video Unit

Real el Rendered
world aptured Image Image

Mixed Reality System Components

Mixed
world



Tecnologias p/ Display

e Monitor

e Dispositivos moveis
* Notebooks

e projetores
 Montado na cabeca

* \ideo see-through

» Optical see-through



Uso de monitores

Camera




Video see-througn

www.worldviz.com

Head

Head Tracker

locations Video cameras

Graphic Monitors
images

Combined video

Real
World

David Johnson


http://www.worldviz.com

Optical see-through

by David Johnson

Head Graphic

Head Tracker images

generator

Monitors

Optical
combiners

Epson Moverio KARMA
- Feiner et al, UIST, 91



Realidade
Aumentada

- Google Glass
- Vuzix M100
- Epson Moverio



Realidade
Mediada

Computacao
Vestivel

Steve Mann's 1999 "EyeTap Digital Eye Glass 2012, Google Glass

Steve Mann’s “wearable compuler™ and “reality mediator™ inventions of the 1870s have evolved into whal looks ke ordinary eyeglasses.

(a) (d)

(b) (©)
1980 Mid 1980s Earlyc19905 Mid 1990s Late 1990s



You will be assimilated!




Problemas e desafios

e Interacao:

e conflito entre real e virtual, ndo ha mais uma separacéao clara
o Limitacdes do display (saida)

e precisao do rastreamento e registro

e sem costuras
o Limitacdes dos controladores (entrada)

e precisao do rastreamento e registro

e Sem costuras



Aqui no DCC

Onde e o0 que estudar?



Interfaces tangivels

—"

e https://voutu.be/hHYpzCQUFE


https://youtu.be/hHYpzCQUFEQ

‘Espelho’ Interativo

I o



https://www.youtube.com/watch?v=C1ho9x7IpM8#t=39
http://www5.usp.br/88587/espelho-virtual-desenvolvido-no-ime-permite-simulacao-instantanea-de-maquiagem/

Scene
Camera

Eye
Camera

@

Eye




O que estudar

* Basicas
» Célculo, Fisica, Estatistica, Algebra Linear
* Intermediarias
* Algoritmos
e Otimizacdo (continua e discreta)
e Especificas
* Visdo Computacional e Processamento de Imagens
e Computacéao Grafica

* |Interacdo Humano Computador



Perguntas’



