Vsudypritomné programovani

* one to one (sms)

e one to many (email)

* many to many (chat rooms)

* many to one (UC - Ubiquitous Computing)
e uzivani predmétld s UC

— zastaravani rozdilu mezi 'online' a 'offline’

e zaclenéni a spoléhani na virtualitu v kazdodenni osobni
realité

—> rozmazani rozdilu mezi realitou a virtualitou
* http://youtu.be/2HHEQuspi4o

* http://vimeo.com/4169912

e http://youtu.be/HNKCSuX E1A



http://vimeo.com/4169912
http://vimeo.com/4169912
http://vimeo.com/4169912
http://youtu.be/HNKCSuX_E1A

Vsudypritomné programovani
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Smart dust

* Smart dust je hypoteticky
systém mnoha drobnych
mikroelektromecha-nickych
systému (MEMS),
rozmisténych v néjakém
prostoru, které jsou
bezdratove propojené.
Mohou zjistovat informace o
svetle, teploté, vlihkosti,
chemikaliich, apod.

* |ze je rozprasovat do
prostredi

 pf. Smart Dust project

* http://youtu.be/GvdGggusRYU

\\}

Winged computers

Air Delivery
Researchers are explonng a
number of methods for
deploying “smart dust.” One
technique involves the use of
tiny, unmanned aircraft that
would spray motes oves an
area like a miniature crop
duster and then relay the

‘.; resulting information back
tD a base station

V\_f

Researchers ars also axploring iy

ways to prolong the :-me smart
dust remains airbom

adding "wings” like e i
maple seeds, the researchers.
hope 10 extend that period two-
or three-fal

Gathering Data on the Fly

Researchers at the University of California are developing tiny,
electronic devices calad "smart dust” designed (o caprure
information aboul their environment while iiterally flcating on air.
Each dust “mote” packs sensors, compulers and wireless
communicators onto a tiny silicon chip light enough to remain
airborne for hours at a time. As the motes drifl, they can monitor
their surroundings and beam data back to & base station

——1 Incoming I
laser beam

Short-range transmitter
{hundreds of yards)
Reflects back a laser
beam d at the
smart dust. Rapid tilting
of ane mirror causes the
light to blink in a Morse
code-like signal.

Collects information
such as light. sound,
temperature,
chemical
compesition and
ather information.

Early Prmtype
st “macro-mote™

Sonsor

Temperature, light

wrassare, humidity Video image of San Francisco

skyline taken with a camera at

Sarkelay. The white dot is the laser
signal emitted b;

device positioned at Coit Tﬂwur.

To !esl their concey rited golf ball smiart dust

o, plar
s at Twin Peaks and on Coit Tower. Using a modified laser pointer,
tHier Govics benrract wenther: o Dack 1 Barkatay:

vV

Outgoing
| laser beam

by blinking on
and off.

square millimeter

— T —

| Potential uses 4
/' m Military uses include tracking enermy
troop movements from above and aelec;;rlq
chemical warfare agents in the air.
= Monitoring weather conditions sround this
globe and detecting fires and earthquakes
are among the nonmilitary uses.
m Stationary motes could be used to
monitor the guality of products from factory
to consumer.

ity of Catitarriia Degartment of £
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http://youtu.be/GvdGggusRYU
http://youtu.be/GvdGggusRYU

Smart skin

 |atka z vodivych a svétlo vyzarujicich polymeru, do niz
mohou byt pripadné vetkany MEMS , tvoricich propojenou
sit — flexibilni, elasticka, pripevnitelna k néjakému povrchu.
Lze ji umistit na lidské télo — tzv. elektronické tetovani.
MuUze tvorit i obleceni €i rizné zavésy (smart surfaces).

* http://youtu.be/GkXSk-z4XjU

http://2003-2008.telic.info/wordpress/wp-content/uploads/2007/03/gessler-500.jpg


http://youtu.be/GkXSk-z4XjU
http://youtu.be/GkXSk-z4XjU
http://youtu.be/GkXSk-z4XjU
http://youtu.be/GkXSk-z4XjU

Smart Clay

http://deliveryimages.acm.org/10.1145/1570000/156277

2/figs/ufl.jpg

http://farm1.static.flickr.com/4/9198170 aafc422ef4.jpg?v=0

* Smart Clay tvori skupina MEMS ve tvaru 3D objektl napodobuijicich rGzné fyzické
objekty - plasticka programovatelna hmota.

* claytronika

* Cil: budovani syntetické reality.

http://youtu.be/XJEMfAg512w



http://youtu.be/XJEMfAg5l2w
http://deliveryimages.acm.org/10.1145/1570000/1562772/figs/uf1.jpg
http://deliveryimages.acm.org/10.1145/1570000/1562772/figs/uf1.jpg

2008 iPhone

Chytra zarizeni

s s Zakladni formy chytrych zarizeni:
Tabs: prenosné zaznamniky
centimetroveé velikosti

Pads: rucni bloky decimetrove
velikosti

Boards: tabule metroveé velikosti
Mats: desky nekolikametrové
velikosti

2012 iBoard

2014 iMat

S http://walyou.com/wp-content/uploads/2010/02/apple-iboard-imat-design-gadget.jpg




Ubiquitous Computing
A sensor network used to detect increases in heat and report these to a user
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Smart House

* http://www.youtube.com/watch?v=9DJr8QwgLEA

http://www.myownspunk.com/wp-content/uploads/2008/12/nokia-smart-homes.jpg

George was the first to enter the room, 50 the digital
ant displays his favourite Picasso and the lighting
‘automatically changes to his preferences.

Favourite Pictures
Television

Ubiquitous Bnenmm Nemnlk Nodes. These fnrm a network throughout the.
r (the

Tach of whore ev=rynr|= i e hose, what her preferences are, and to
communicale with all smart appliances in the house.

This network aiso doubles as a regular wireless computer network allowing
You access to your computer, the Interne, etc, from anywhere in the house
If, for example, you were viewing a particular webpage in one room, and then
move fo another computer in a different room, that webpage would
automatically follow you there.

AGD of his favourite Jazz starts playing but he asks
Jeeves, the virtual butler, to switch on the TV instead
‘and play back the movie he recorded a week ago.

As he sits down, the sofa adjusts to his preferred
setting. Rosie, the: robo-maid, brings him a perfect
Martini and he then relaxes 10 enjoy the movie.

Internet
Entertainment Centre

Video Phone
Health Status Monitor

inhabitants is via their
BlueTooth Smart Watches. However, anyone who visits and has any other
BlueToath enabled device (such as cell pnem. PDAS, etc. with the owners

tail tored, can Virtual Butlr.

Digttal pictures. not only display the
oceupants favourite art, but also double
as televisions, Intemet access points,
and entertainment centres.

Security: As you approach the door, the
smart house computer recognises you
by your Smar Watch. For added
securty, it also then retrieves your
picture from its database and compares
it to the picture from the door camera.
This ensures maximum security without
you having to remember your codes, or
having your ratinas or prints scanned
The house also takes care of locking all
oors and windows when you leave.

http://www.emeraldinsight.com/fig/0330240205001.png

e ol ki s a1 2
central computer, he
manages the entire house. soeven ke
care of mundane things like making sure
baths do not overflow and are at the right
temperature.

He is in charge of house security and
morlkes eversting kx you. e lnows
ihwl your health problems and helps

ms a
oo e o

Yau communicate with Jeeves by talking
to him through the microphone in your
Digital self cleaning windows which allow you to ‘Smart-Watch. As with any good butler, he:
set the transparency of the window from clear to o . is unoblrusive and knows enough about
‘opaque of o set the window to dispiay the view - 3 - Yo to do most things without asking
from the camera installed on your roof to get the
hes( view of the house. Tney obviously also let

u have a view of anything else you wish 1o
ook upon, nduing talvision, o the et

=%

Smart Watch: This is a BlueTooth enabled watch worn by the occupants of the
house.

Each persons walched is pre-programmed with their personal details,
preferences, special needs, etc. The Smart Watch automaticaly interacts with
the houses' BlueTooth ubiquitous network nodes when i is in range (within the
house, the watch is always in contact with between one and 5 nodes), thus
telling the Virtual Butler, who you are, where you are within the house, and then
allows itto customize the environment o your preferences.

The smart watch also monitors your blood pressure and pulse and notifies the
appropriate people in case of an emergency.

As BiueTooth is an intemational communications standard, a Smart Watch will
work in any other BlueTooth enabled smart house. If, for example, you visit a
Tiond, thad srmart houte il be abl 1o acognize and nteect wih You bassd
on the data stored in your watch.

It even tells the time.

As Jane approaches. the door, it detects her wheel
pens me dncr for her rne ‘wheel chair is

the Robo-Maid, quietly
cleans the floor when there is
nobody around. She has a mulitude

of sensors to detect pets, stairs, etc.

{uringthe whesl, T s et 2§ alown Jano 1
drive sideways when she approaches the kitchen
counter, for example.

The wheelchair is intelligent. and remembers how 1o
get from piace to place 50 i, for example, Jane wants
1090 to Mary's house, she need only tel the wheelchair
10 go there and the wheelchar safely does the rest.

Rosie never complains about
cleaning. If's what she enjoys doing

Rosie has many talents including
vacuuming,  lawn-mowing, floor
polishing and being a friendly
companion or wail

Rosie, Generation 1: The early days.



http://www.youtube.com/watch?v=9DJr8QwgLEA
http://www.youtube.com/watch?v=9DJr8QwgLEA
http://www.youtube.com/watch?v=9DJr8QwgLEA
http://www.youtube.com/watch?v=9DJr8QwgLEA
http://www.youtube.com/watch?v=9DJr8QwgLEA
http://www.youtube.com/watch?v=9DJr8QwgLEA

Miniaturization and cost reduction

Internet véci

Figure 1 — A new dimension

Any TIME connection

» On the move
* Outdoors and indoors
* Night + On the move

*Daytime « Outdoors

* Indoors (away from the PC)

* At the PC
4. Any PLACE connection

* Between PCs
* Human to Human (H2H), not using a PC

* Human to Thing (H2T), using generic equipment
+ Thing to Thing (T2T)

Any THING connection

m Source: ITU adapted from Nomura Research Institute

Figure 5 — The many facets of privacy protection

Legal/regulatory
« Consumer consent
« Collection limitation
- Use limitation

» Openness

+ Accountabilit

Technical Economic/market
« Encryption 1 « Self-regulation
+ 1D management PrlvaC:y + Codes of conduct
+ Privacy-enhancing Protection « Privacy certification
technologies (PETs) + Consumer education|

Socio-ethical
+ Consumer rights
+ Public awareness
* Disclosure
* consumer advocacy

Source: ITU




Internet veci

,nejdumyslinéjsi technologie jsou ty, které zmizi .. zapleteny
do pletiva kazdodenniho zivota“

zmeéna internetu z akademické sité na sit masového
obchodu, orientovanou na konzumenta

Internet of Things — vedle internetu lidi dalsi sit, sit véci
komunikace mezi lidmi a vécmi i mezi vécmi samotnymi
Technologie:

RFID (radio-frequency identification) - identifikace véci,
technologie Cidel — detekuji zménu fyzického stavu véci

vlozena inteligence (embedded intelligence) — schopnost
zpracovavat informace samotnymi vécmi

nanotechnologie — miniaturizace, vyuziti tagovani



Internet veci

Pouziti:

RFID Cipy pfi vybirani dalnicnich poplatkl, manezmentu zasobovani,
farmaceutika (ochrana proti padélani), e-zdarvi (monitoring pacientt),
sport (ski pasy), bezpecnost (Cipovani déti, domacich zvirat), e-government

Baja Beach Club v Barceloné

tvorba informaci na zakladé védomi o kontextu (napf. elektronicka
vesta,hrozici defekt automobilu)

mohutnost informacniho zpracovani — chytré domy a auta (chytré sporaky,
lednicky)

Obavy: nebezpecdi zneuziti dat a naruseni soukromi
sledovani pohybu uzivateld, jejich zvykl a preferenci

zajistit platnost principu pouceného souhlasu, davérnosti a bezpecnosti
dat

problémy se standardizaci, pravni problémy, socialné-etické problémy



Kontinuum virtuality

‘ Mixed Reality (MR) ‘

Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV)  Environment

Milgram, Paul; H. Takemura, A. Utsumi, F. Kishino (1994). Augmented Reality: A class of displays on the reality-virtuality continuum. Proceedings of
Telemanipulator and Telepresence Technologies.

SEVERELY
MEDIATED
|M VIRTUALITY

E] - ' = E]

http://en.wikipedia.org/wiki/File:Mediated_reality_continuum_2d.png



Kontinuum virtuality

oznaceni pro kontinualni skalu mezi realitou a virtualni
realitou

2 dimenzionalni rovina ,virtuality" a “zprostredkovanosti®
R znaci nemodifikovanou realitu

osa virtuality zahrnuje realitu rozsSirenou grafikou (rozsirena
realita), grafiku rozsirenou realitou (rozsirena virtualita)

osa zprostredkovanosti zahrnuje modifikaci reality a virtuality
podle miry zprostredkovani — zprostfredkovana realita,
zprostredkovana virtualita. Zahrnuje nasobené efekty —
modulace — redukce reality.

nahore vpravo jsou virtualni svéty — silné modifikovany verze
reality

predpoklad: realita muze byt modifikovana riznymi zpUsoby



Kontinuum virtuality

Milgram's reality-virtuality continuum

Augmented virtuality (AY) Augmented reality (AR)

Physical

reality reality
P.T. Barnum's\_ (the world) (the medium) Aristotle’s
reality- : : media-
imagination Compelling imagination
continuum mixed reality continuum
: ‘ (the play)
= ' Film
Traditional —%
theme park R ;
R /" Imaginary /
_ reality ' Novel
Magic show (the story)

http://www.flatrock.org.nz/topics/info_and_tech/assets/mixed_reality.jpg



Kontinuum virtuality

Steve Woolgar - 4 pravidla virtuality:

zpusob, kterym média a technologie ovlivnuiji lidi,
zavisi na jejich netechnickém pozadi, které
zahrnuje pohlavi, vék, socialni status, prijem
apod..

nebezpeci a obavy z novych médii a technologii
jsou nerovnomerné socialné distribuovany
medialni a technologicky pokrok spise doplnuje
nez nahrazuje v realité provadéné cinnosti

nova meédia a technologie sméruiji k tvorbé
novych druhu lokality spiSe nez podpore globality



Pocitacem-zprostredkovana realita

f{ VIRtual
reality

AUGmented
reality

MODulated
reality
(modified,
DIMinished,
etc.)

MIXed
reality

MEDiated reality

http://en.wikipedia.org/wiki/File:Viraugmixmodmediated_reality.png



Zprostredkovana realita

ramec zprostredkované reality popisuje zarizeni
zamerne Ci nepredvidatelné modifikujici realitu

schopnost pridavat, nebo odebirat informace Ci
jinak manipulovat s vnimanim reality pomoci
prenosnych pocitacu a rucnich zarizeni jako
Smart Phone

vizualni percepce prostredi je zprostredkovana

elektronicka zarizeni funguiji jako filtr mezi
skutecnym a vnimanym svetem



Zprostredkovana realita

* ruénich zarizeni (hand-held device) ® prenosny pocitac (wearable computers)

PROJECTOR E=—tilg’

r"

http://techie-pinoy.com/wp-content/uploads/2009/08/DynaVox-Xpress-
Handheld-Device.jpg

* Eye tap

http://eddieespinal.com/wp-content/uploads/2009/03/sixthsense.jpg

http://www.deseretnews.com/photos/1693963.jpg



Smisena realita

http://www.vtt.fi/img/research/ict/mixedreality_640.jpg



Smisena realita

Mixed reality (MR)

realita v niz jsou propojeny realné a virtualni
svety v novém prostredi Ci vizualizaci, v niz
koexistuji a interaguji fyzické a digitalni objekty ve
skutecném cCase

smeés reality, rozsSirené reality, rozsirené virtuality
a virtualni reality

http://www.architecturemixedreality.com/Augme
nted Virtuality/Augmented Virtuality.gif

http://www.youtube.com/watch?v=avBDStDmXc
g



http://www.youtube.com/watch?v=9DJr8QwgLEA
http://www.architecturemixedreality.com/Augmented_Virtuality/Augmented_Virtuality.gif
http://www.architecturemixedreality.com/Augmented_Virtuality/Augmented_Virtuality.gif
http://www.architecturemixedreality.com/Augmented_Virtuality/Augmented_Virtuality.gif
http://www.architecturemixedreality.com/Augmented_Virtuality/Augmented_Virtuality.gif
http://www.architecturemixedreality.com/Augmented_Virtuality/Augmented_Virtuality.gif
http://www.architecturemixedreality.com/Augmented_Virtuality/Augmented_Virtuality.gif
http://www.architecturemixedreality.com/Augmented_Virtuality/Augmented_Virtuality.gif
http://www.architecturemixedreality.com/Augmented_Virtuality/Augmented_Virtuality.gif
http://www.architecturemixedreality.com/Augmented_Virtuality/Augmented_Virtuality.gif
http://www.youtube.com/watch?v=avBDStDmXcg
http://www.youtube.com/watch?v=avBDStDmXcg
http://www.youtube.com/watch?v=avBDStDmXcg
http://www.youtube.com/watch?v=avBDStDmXcg
http://www.youtube.com/watch?v=avBDStDmXcg
http://www.youtube.com/watch?v=avBDStDmXcg
http://www.youtube.com/watch?v=avBDStDmXcg
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Rozsirena virtualita

http://kommerz.at/Files/176/mriMRI1.jpg

* http://www.architecturemixedreality.com/Augmented_Virtuality/Augmented_Virtuality.gif



\'& A4 V 4

Rozsirena virtualita

e zaclenuje objekty realného svéta do virtualniho
sveta, moznost ovladat digitalni objekty
hmatatelnymi predmety

e oznacuje prevazne virtualni svety, v nichz jsou
fyzické elementy, tj. fyzické objekty a lidé,
dynamicky integrovani do virtualniho sveta v
némz mohou interagovat

* RuUzné techniky: streamované video z fyzickych
prostoru - pres webkameru, 3-rozmérnou
digitalizaci fyzickych objektt



Rozsirena realita

http://en.wikipedia.org/wiki/File:C-130J_Co_Pilot%27s_Head-up_display.jpg



* Head Mounted Displays * Handheld Displays

http://www.slipperybrick.com/wp-
content/uploads/2009/01/wrap2_viewl.jpg

« Spatial Displays * Input devices - gloves

S 3

http://www.digitaltrends.com/wp-content/uploads/2009/11/layar.jpg

http://www.architecturemixedreality.com/Virtual_Reality_Gloves/Virtual_Reality_Glov
http://cdn.cbsi.com.au/story_media/339300314/samsung-monitors_1.jpg  €s:htm



Rozsirena realita

http://youtu.be/b64 16K2e08

rozSiruje realitu o informace generované pocitacem
(syntetické informace)

funkce technologii posiluji nase bézné vnimani reality

augmentace se uskutecnuje obvykle v realném cCase a v
sémantickém kontextu s prvky prostredi. Pr. Zobrazeni skore
béhem sportovniho zapasu

S pomoci pokrocilych AR technologii (pridanim
digitalizovaného zpracovani obrazu a rozpoznavani objektl)
se informace o okolnim svéte uzivatele stavaji interaktivni.

Umelé informace o prostredi a objektech mohou byt
ulozeny a vyhledany jako informacni vrstvy (information
layer) prekryvajici pohhled na skutecny svéet

Predpoklada se, ze termin augmentovana realita byl poprvé
pouzit v roce 1990 Thomasem Caudellem, zaméstnanym v
té dobé u firmy Boeing



http://youtu.be/b64_16K2e08

Rozsirena realita

http://www.wired.com/gadgetlab/tag/augmented-reality/
http://www.youtube.com/watch?v=U2uH-jrsSxs

http://www.youtube.com/watch?feature=endscreen&NR=1
&v=e T1XRuPyBY

Uznavané definice:

1997, definice AR dle Ronalda Azuma:
kombinuje realné a virtuanli

je interaktivni v realném case

je zaznamenana v 3D

1994, Paul Milgram and Fumio Kishino definovali
Milgramovo skutecné-virtualni kontinuum - mezi realnym
prostredim a Cistym virtualnim prostredim je rozSirena
realita (blize k skuteCcnému prostredi) a rozsifena virtualita
blize k virtualnimu prostredi).



http://www.wired.com/gadgetlab/tag/augmented-reality/
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Rozsirena realita

Displeje:
Displeje upevnéné na hlavu

A Head Mounted Display (HMD) umistuji zobrazeni virtualnich
grafickych objektl pres vyhled uzivatele na redlny svét

Rucni dispeje

Handheld Displays — mala programovaci zarizeni

Prostorové displeje

Spatial Displays — pouzivaji digitalni projektory ke zobrazeni
grafickych informaci na fyzické objekty. Displej je oddéleny od
uzivatele systému. Protoze displej neni propojeny s kazdym
uzZivatelem, rozsSirena realita se rozsifuje na skupinu uzivatelu a
umoznuje kolaboraci mezi uzivateli v daném mistée

Sledovani

Moderni mobilni systémy rozsirené reality pouzivaji tyto sledovaci
technologie: digitalni kamery, opticka Cidla, akcelerometry, GPS,
gyroskopy, RFID, kompasy pevnych castic, bezdratové site.

Vstupni zarizeni (rukavice) pocitac, software
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RozsSirena realita - aplikace

|ékarstvi — vizualizace vnitrnich organu, vnitfnich
zakroku (punkce, biopsie), vizualizace udaju z MRI Ci CT,
neviditelnych pouhym okem, instrukce k postupu
zakroku pro novacky

automobilismus — informace na prednim skle auta o
smeéru, okolnich objektech

vojenska letadla — navigacni a letové informace, miridla

prumysl — vizualizace oprav a uprav slozitych stroju
(Boeing)

turismus — orientace v prostredi
zabavni pramysl
vzdeélavani — m-learning, s-learning (projekt ARISE)






Vrstvova technologie

The processes of augmented reality tagging

Convert URL Attach to
to visual physical

world

—

Photograph
(Read Code)

S




Oblasti smisené reality
Antikytherského mechanismu

Reality Reality

Mixed Reality

I | | l
Physical — ™ Augmented Augmented —afj—— Virtual

Virtuality Reality

National
Archaelogical
Museum of Athens
where the
Antikythera
Mechanism is
exhibited and
studied: a Physical
Reality space

My Mixed Reality Lab,
where | study a physical
reconstruction of the
Antikythera Mechanism in
conjunction with animated
virtual gears: an
Augmented Reality space

space, where we interact with

Augmented Virtuality space

A three-
dimensional digital
space, where we
interact with a
virtual
reconstruction of
the Antikythera
Mechanism: a
Virtual Reality
space

A three-dimensional digital

virtual and physical
representations (streaming
video on the video-wall): an

http://www.architecturemixedreality.com/Antikythera_Mechanism/Antikythera_Mechanism.htm



Computer supported cooperative work

same time different time
synchronous asynchronous
P Face to face interactions Continuous task
2B decision rooms, single display team rooms, large public display,
i groupware, shared table, wall shift work groupware, project
v § displays, roomware, ... management, ...
€0
wm v
v
llr/" -'\\
Time/Space |
Groupware Matrix
- \
&)
B
Q g . . g e g
&G O Remote interactions Communication + coordination |
5 g video conferencing, instance email, bulletin boards, blogs,
“q:) = messaging, chats/MUDs/virtual asynchronous conferencing, group
S worlds, shared screens, multi-user calendars, workflow, version control,
i editors, ... wikis, ...

|

http://en.wikipedia.org/wiki/File:Cscwmatrix.jpg



Computer supported cooperative work

» CMC — computer mediated communication
» T-v-T — F-t-T

» GUI — Graphical user interface

» GDSS — group decision support system group

» GCSS — group communication support system

» MUVE - Multi-User Virtual Environments

» MUDs - Multi-User Dungeon


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

World of Warcraft

Scout Snowblower
Level S0 Undeasl Mage (Flayed)

http://www.philoking.com/wp-content/uploads/2007/01/WindowsLiveWriter/WorldofWarcraftPoorFrameRatesonWindowsVi_F89F/screenshotwow?21.jpg




