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e« From Webster:

« Main Entry: ubig-ui-tous

« Pronunciation: yu-'bi-kw&-t&s
« Function: adjective

« Date: 1837

« : existing or being everywhere at the

same time : constantly encountered :
WIDESPREAD
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UBICOMP HCI:Dix,et.al

« ubiquitous computing
« filling the real world with computation

o virtual and augmented reality
« making the real world in a computer!
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Worlds
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The Computer

for the 21st Century

Specialized elements of hardware and software,

connected by wires, radio waves and infrared, will be

so ubiquitous that no one will notice their presence

P he most profound technologies

are those that disappear. They

. weave themselves into the fabric

of everyday life until they are indistin
guishable from it

Consider writing, perhaps the first
information technology. The ability to
represent spoken language symbolical
ly for long-term storage freed informa
tion from the Lmits of individual mem-
ory. Today this technology is ubiqui
tous In industrialized countries, Not
only do books, magazines and newspa-
pers convey written information, but so
do street signs, billboards, shop signs
and even graffiti. Candy wrappers are
covered in writing. The constant back
ground presence of these products of
“literacy technology” does not require
active attention, but the information to
be transmitted is ready for use at a
glance. It is difficult to imagine modern
life otherwise,

Slicon-based information technology,
in contrast, is far from having become
part of the environment. More than 50
million personal computers have been
sold, and the computer nonetheless re
mains largely in a world of its own. It
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Is approachable only through ¢ omplex
jargon that has nothing to do with the
tasks for which people use computers.
The state of the art is perhaps analo
Rous to the period when scribes had to
know as much about making Ink or
baking clay as they did about writing

The arcane aura that surrounds per
sonal computers is not just a “user in
terface” problem. My colleagues and |
at the Xerox Palo Alto Research Center
think that the idea of a “personal” com
puter itself is misplaced and that the
vision of laptop machines, dynabooks
and “knowledge navigators” is only a
transitional step toward achieving the
real potential of information technolo-
gY. Such machines cannot truly make
computing an integral, invisible part of
people’s lives. We are therefore trying to
concelve a new way of thinking about
computers, one that takes into account
the human world and allows the com
puters themselves 1o vanish into the
background

Y uch a disappearance is a funda
mental consequence not of tech

7 nology but of human psycholo
gy. Whenever people learn something
sufficiently well, they cease to be aware
of it. When you look at a street sign
for example, you absorb its informa
tlon without consciously performing
the act of reading. Computer scientist,
economist and Nobelist Herbert A, Si
mon calls this phenomenon “compil
ing"; philosopher Michael Polanyi calls
it the “tact dimension”; psychologist
I. J. Gibson calls it “visual invariants™:
philosophers Hans Georg Gadamer and
Martin Hetdegger call it the *horizon™
and the “ready-to-hand”; John Seecly
Brown of PARC calls it the “periphe
ry." All say, in essence, that only when
disappear in this way are we
use them without thinking and
50 10 focus beyond them on new goals
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UBIQUITOUS COMPUTING begins to emerge in the form of live
boards that replace chalkboards as well as in other devices at
the Xerox Palo Alto Research Center. Computer sclentists
gather around a live board for discussion. Building boards

and integrating them with other 1ools has helped rescarchers
understand better the eventual shape of ubiguitous comput
Ing. In conjunction with active badges, live boards can cus-
tomize the information they display.
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Zero Wave

« Computerless Computing
e« 1940-1950
« Computers are theoretical technology
« Church and Turing establish fundamental

limits on computability
— ]

P-?_:NP
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http://www.wired.co.uk/news/archive/2010-08/11/p-vs-np-solved
http://www.wired.co.uk/news/archive/2010-08/11/p-vs-np-solved

First Wave

« Main Frame Computing
« 1960-1970
« Massive Computers to do

simple data processing
« Few computers in the world
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Second Wave

« Desktop Computing
« 1980-1990

« Business applications drive
usage

« One computer per desk

« Computers connected in
intranets to a massive global
network

o All wired
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http://www.flickr.com/photos/williamhook/486320803/in/photostream/
http://www.flickr.com/photos/williamhook/486320803/in/photostream/

History

Third Wave

« Ubiquitous Computing

- 2000 - present o

 INformation creation and access drive usage

« Multiple computers per environment/
person

« Computers disappearing into the
infrastructure

« WANSs, LANs, PANs, ad-hoc networking
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http://www.flickr.com/photos/williamhook/486320803/in/photostream/
http://www.flickr.com/photos/williamhook/486320803/in/photostream/

Challenges to HCI Assumptions

« What do we imagine when we think of a
computer?

« “The most profound technologies
are those that disappear.” Weiser

« 1990’s: this was not our imagined computer!
« Single User -> groups -> organizations

« Desktop -> mobile phone -> sensors

« Computing in place -> mobile computing

« Wired -> wireless
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Synonyms

« Ubiquitous Computing

 Pervasive Computing

« Mobile Computing

« Sensor Networks

e (sort of) Human-Computer Interaction
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Variations in Ubicomp

« Embedded Systems
o Cars
 Airplanes
« Smart Control
« Specialized
« ASICs
e Real-time
« High reliability
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Variations in Ubicomp

« New devices

« Hi-tech

o Silicone-based

e gadgets
« PDAS
 Cellphones (keitai)
e mp3 players
e active displays
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Variations in Ubicomp

e New Infrastructure

« Connecting the existing physical
world to a computational
scaffold

« ordinary objects re-envisioned
« add computation
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UBICOMP HCI:Dix,et.al

Ubiquitous Computing

« Any computing technology that permits human
interaction away from a single workstation

 Implications for
« Technology defining the interactive experience
« Applications or uses
« Underlying theories of interaction
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UBICOMP HCI:Dix,et.al

Technology: Scales of devices

« Weiser proposed
« Inch
« Foot

e Yard

« Implications for device size as well as relationship
to people
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UBICOMP HCI:Dix,et.al

Technology: Scales of devices

e Inch
« smart phones
« PARCTAB
« Voice Recorders

« Individuals own many
of them and they can all communicate with each
other and environment.
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UBICOMP HCI:Dix,et.al

Technology: Scales of devices

« Foot
« Notebooks
. tablets
o digital paper

 Individual owns several but not
assumed to be always with them.
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Scales of devices

« Yard
 electronic whiteboards
« plasma displays
« smart bulletin boards

 Buildings or institutions own them
and lots of people share them.
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UBICOMP HCI:Dix,et.al

Technology: Redefining the Interaction Experience

o Implicit input
« Sensor-based input

 Extends traditional explicit input (e.g., keyboard
and mouse)

« Towards “awareness”
« Use of recognition technologies

o Introduces ambiguity because recognizers are not
perfect

« Probabilistic interaction is a new paradigm
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Technology: Different inputs

 Large-Screen Touch

e« MS Surface

o http://www.metacafe.com/watch/618189/
microsoft surface computing the power/

o http://www.youtube.com/watch?v= Cer7AZ9nCY

Proximity range sensor:
Infrared (IR) receiver

Overview Images
IR emitter (below

SRS Magnetometers receiver tO right)
Atmel ATmega128L Magnetometer ASIC

Microprocessor i

s Chock Touch sensitivity:
2x Li-lon Battery Gyroscopes Screen bezel

Connectors

ks On sides & back of

Connect:fs deVice
Tilt sensor: '

Power Button

USB Port

Camera Connector
Charger Power Plug

Inside device, in plane
of the display

Bottomn of the LSB
Top of the LSB

2-axis linear
accelerometer
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http://www.metacafe.com/watch/618189/microsoft_surface_computing_the_power/
http://www.metacafe.com/watch/618189/microsoft_surface_computing_the_power/
http://www.metacafe.com/watch/618189/microsoft_surface_computing_the_power/
http://www.metacafe.com/watch/618189/microsoft_surface_computing_the_power/
http://www.youtube.com/watch?v=CZrr7AZ9nCY
http://www.youtube.com/watch?v=CZrr7AZ9nCY
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