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® Pervasive Computing




Pervasive Computing

® Motivation: Make the world a better place




Pervasive Computing

Ubiquitous Computing Post PC Computing
(Mark Weiser, Xerox PARC [988) (Popular media)

Calm Computing Ambient Intelligence
(John Brown, Xerox PARC [996) (European Commission, FP5)

Universal Computing Everyday Computing
(James Landay, Berkeley 1998) (Georgia Tech, 2000)
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Pervasive Computing

® An application domain, not a discipline

® A potpourri of
® computer science (Al & Agents - graphics)
® hardware sensors
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Pervasive Computing

Ethnography
Enable Understand psychology

geography

Technology
WiFi, RFiD
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HCI + Pervasive
A ENR

® Desktop systems are understood quite well

® command prompts, GUIs, dialogues,
metaphors, security mechanisms
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Cityware




cityware

urban design & pervasive systems

Unpacking the layers of a city

Heritage

f""“:’g‘;‘:b" of ":‘"‘ . “‘k‘f’ - ;" :?\; of :f’"“‘ d:\, m‘g The project has begun monitoring temperature and
Ao (night) shows plans for Bat S T % 2 relative humidity data in the Victoria Art Gallery, to
by Robert Adam - a development of the city that remained 3
: P : Sl . examine how the presence of people’s movement affects
unfufilled due to financial constraints. Bath, now a World = k 2
i g : g environmental conditions to which historic objects are
Heritage Site, has much of the same structure in the city .
centre sensitive. People add heat and moisture to rcoms, which
TS can damage objects. Methods to control this can be
expensive and slow to respond. Using mobile
applications to recommend alternative locations 1o
visitors during critical times will lead to demand-led
passive control of building enviroments.

The many heritage institutions represent different layers of
the city's past, such as Roman and Georgian pericds.

In our research within the Space Syntax group and as part of Spatlal analys |S We intend to explore the effect of digital encounters in
the Cityware project, we seek to extend and adapt our the city, and the use of digital platforms as a physical
understanding and practice of urban design by locoking at the — stage. We plan to use installations across the city of
urban environment as an integrated system of the built A 4 o Bath, like the digital carpet shown below.

environment and pervasive information and communication . o o -

systems. For example, the images below depict the flows of

BIUQ{OO\" dCVICCS across d'c <l centre

L. e W <l . . — We are in the process of planning a study to explore our

\- e o 7’ ; 11 cohort's conceptions of their neighbourhcods. We are
The image on the right depicts an axial map of the city of Bath — J =1 interested in understanding the features (spatial,
Such maps represent the least and longest lines of sight across - = . i . economic, social) that define the boundaries of their
the city. The axes are coloured to represent “integration” or 7T / L‘\ ‘L "’ = L{li —e neighbourhood. Additionally, we are interested in
how well a street is connected to the whole network (red: ,. = : " exploring the participants’ cognitive maps, and the
high integration, blue: low integration). strategies by which they navigate, for example using

landmarks
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BBC NEWS | Technology | Bluetooth helps Facebook friends

| <

|| & ||+ | *<http://news.bbc.co.uk/2/hi/technology/6949473.stm

[I]1 VK Home Photography Google docs

ODEON - Bath Tube map

RSSJICY

Mac Wallpapers

MacResearch NBG ACM

BBC NEWS | Technology | BI... |

~11-]\=

Home |, U7 Sport | Radio I TV I Weatherl Languages

@® UK version O International version | About the versions
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News Front Page
® iy
Ty
AR AL 7

Africa
Americas
Asia-Pacific
Europe
Middle East
South Asia
UK
Business
Health
Science/Nature
Technologyl

Entertainment
Also in the news

Video and Audio

Have Your Say

In Pictures
Country Profiles
Special Reports

RELATED BBC SITES

SPORT
WEATHER

ON THIS DAY
EDITORS' BLOG

XI5 One-Minute World News

Last Updated: Thursday, 16 August 2007, 14:37 GMT 15:37 UK
& Printable version

Bluetooth helps Facebook friends

E-mail this to a friend

A team of UK researchers is
combining the power of
social network Facebook
with communications tool
Bluetooth to learn more
about human interactions.

Bath University scientists have
created a tool which can use
the unique ID of Bluetooth

devices, like 2 mobile phone,
to build new friendship
networks.

Users register with the Facebook tool, called Cityware, that
tracks encounters in the real world via Bluetooth.

It is part of a wider project backed by Nokia, HP Labs and
Vodafone.

Dr Vassilis Kostakos, research associate at the University of
Bath, said: "Networks are everywhere - social and digital.

"The really nice thing about Bluetooth is that when you are
walking down the street, although you are not talking to
anyone, your Bluetooth device can be talking to other
devices.

"People with Bluetooth devices are actually creating an ad

Low graphics | Accessibility help

&

News services
Your news when you
want it

SEE ALSO

* Using Bluetooth
07 Mar 07 | School Report

» Art project tracks Bluetooth users
22 May 07 | Technology

» Legal fight over Bluetooth chips

04 Jan 07 | Technology

RELATED INTERNET LINKS

» Cityware

» About Cityware on Facebook
(requires regqgistration)

The BBC is not responsible for the

content of external internet sites

TOP TECHNOLOGY STORIES

* Legal threats halt iPhone crack
* Apollo Moon photos reveal detail
* Yahoo plea over China rights case

\ News feeds

MOST POPULAR STORIES NOW
MOST E-MAILED | | MOST READ

B 'Massive' gem dug up in S Africa

B Photo the Bangladesh army
cannot stand

Wilson plea over 'suicide' claims

M Africa in pictures: Wildlife

B wildfires rage on across Greece

» Most popular now, in detail



c 4+ | #9 http:/ /'www.spamripper.com/b

10 VKHome Photography Google docs ODEON - Bath m Mac Wallpapers MacResearch NBC ACM  Regression
£3 Google Blog Search: city.. | © Bluetooth + facebook

Computer Software News

Hottest Blogs:

Bluetooth + facebook = creepy, butkind of = scsvacesior
Coo] orid Software Headlines

'
ternet, Social Soft
Internet, Social Software Hardware News and Reviews

Recent Posts:
Max Headroom in your RSS reader
G e celebrates its first year of WiFi

fill your social calendar
Ask The Readers: How Do You Measure
Productivity at Work?
Mind Hacks: Get a Better Night's Sleep Without
Elect ic Media
Craigslist: The Key to Landing a Job
Distraction: Laptops in Meetings a Double-Ed,
Sword
Announcements: Introduecing Guest Editor

Tamar Weink

messaging (o mo
Virtualization: Windows-on-Mac virtealization
software Parallels

Use SpellJax to check your spelling

: How much are you worth?
Read | Permalink | Email this | Comments ? Get some keyboard characters (o keep
3 ompan
Back up your Firefox settings with MozBackup
Announcements: Lifebacker OZ Goes Live!
Household: Find the Right Glue for the Job at
This to That
Personal Relationships: Confident Body

le: Capture Where Your Time Goes with the
y Tracker Gadget
en Web sites to surf when you should be

Are You Ready For Some Football?: PC World
reports that fantasy foothall is .
Acer buys Gateway, market share
DIY: A Beginner's Guide to Solderin
Maps: Now With More Embedding
ured Greasemonkey User Scriot: Clean (




Mixed reactions




=
3
¢

2
3
- |
@
w
o
5
@
2
o
o
n
2
=

S
%

jaranid
.

Westgate St

Ul aﬁeged

™

|d S1RRUIN IS

A3039

(2]
=1
i
o) o
> [o)
) ©
o
®» Py
- [«8

1. ~—
o -Podium 9
oree® Shopping -996
Centre 0

New B‘ St -

gh W a\\s

by
e

et Boro®

Northumberiand P!




e @

Scanner




Contact

Encounter

Inter-contact

Session

Inter-session
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Discrete devices

Gatecount timelines

Gatecount 10

Minutes

Gatecount 5

Minutes

Gatecount 9

Minutes

Discrete devices

Discrete devices

Discrete devices

Gatecount 6
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Power laws and
exponential decays

1e00 le01 1e02 1e03 1e02 1e03
k k
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Information Viruses

Complete datas

No Friends

Cormplete dataset
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Cityware facebook

3 T !

T Cityware servers
A analyse data
Cityware nodes

Users' social network
record & upload data

grows

People with Bluetooth devices Facebook application
bumping into each other presents data
(shopping, school, work)




Standard Facebook
toolbar

Cityware toolbar

Bluetooth devices linked
to a user's profile

Encounters grouped by
recency, duration, frequency

Encounter with a device
linked to a profile

Encounter with an

unknown device




NN N Facebook | Cityware

\ -« | | (V] | \ + | Ei http://apps.facebook.com/cityware/index.php?active=duration&use Al Q~ Google

[0 VK Home Photography Google docs ODEON - Bath Tube map Mac Wallpapers MacResearch NBG ACM

Google

facebook

Search -
Q-
Applications  edi

0 Cityware
(@] Photos

Cityware

& Facebook | Cityware ’

Profila adit Friends v

Networks v

My Settings

4§ Cityware

CSR - bc4
BT ID: XXXXXXXXX7A4
Time together: 2 hours

Tag this device

Tim Coughlan

BT ID: XXXXXXXXX288
Device Name: TimsLaptop
Time together: 54 minutes

Tim is your friend
Tim's Cityware Profile

Vassilis Kostakos
(You)

BT ID: XOO0O00XXXFC1
Device Name

Time together: 51 minutes

This device belongs to you
Vassilis's Cityware Profile

minime9
BT ID: XXXXXOXXXE7 3
Time together: 44 minutes

Tag this device

Cetting Started

Inbox v

home account privacy logout

O

About Cityware

ostakos's Cityware Profile - Displaying device: vk

Last Seen With... Meets Most Often... k

Show more

Lulu
BT ID: XOO000OXXB2A
Time together: 1 hour

Tag this device

Eamonn
BT ID: XXXXXXXXXB37
Time together: 53 minutes

Tag this device

Marcus L. Da Silva

BT ID: X000XXXXX2C9
Device Name: Vicky

Time together: 45 minutes

Marcus is your friend
Marcus's Cityware Profile

minimel0
BT ID: XO0OO0OXXD1E
Time together: 44 minutes

Tag this device

9 Page built by Cityware

about

developers

jobs

advertisers

polls terms privacy

help
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mailto:vk@cs.bath.ac.uk
mailto:vk@cs.bath.ac.uk
mailto:vk@cs.bath.ac.uk
mailto:vk@cs.bath.ac.uk
http://www.cityware.org.uk
http://www.cityware.org.uk

WindowsXxP

Vassilis

Peter

MacBook Pro

Nick Nokia

Eamonn

Hampton

WindowsXP

Vassilis

Hampton

MacBook Pro




