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lJ‘Size: P 0.4 mm?
Carrier frequency: 2.45 GHz
Operating distance: 0-25 cm
Memory capacity: 128bit ROM
Anti-collision: EEasemsss==e
Response time: |
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Integrated Circuit Tag




Miniaturized cameras, microphones,...
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Wearable Computers

Figure 1. The textile wiring of the voice controlled
MP3 player system is realized by polyester fabrics
with interwoven thin copper wires.




(Communications)
(Communication Speed): 1IM->1G->1T->1P bps

(Telecommunication) 1G—2>2G—>3G—2>4G

5 . = Zimmerman‘s Personal Area Network
(POWGH Ine Commun ICatlon) * Tom Zimmerman, MIT MediaLab 1996 (now Watson/IBM)

= data transmission via human body
= ,shake hands for business card exchange”
= [ow currents, high voltage (~15V)

(Intra-Body Communication) o e B iy

> (Wireless Communications): ,
- LAN (Wireless LAN) IEEE 802.11 a/b/g/n
- Bluetooth, ZigBee, .
- UWB (Ultra-WideBand




N-PAN ((m)

(Wireless Personal Area Net)
WiMedia

UWB

480Mbps @ 2m
200Mbps @ 4m

110Mbps @ 10m

11n promises
LAN 100Mbps @ 100m

IEEES02.11a/b/g/n

- Data Networking

ZigBee >
10 100 Distance (m)
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Ubigquitous Networks
]

Networks

- short range, ultra-low power

- short range, high bandwidth

- long range, medium bandwidth
- wired and/or wireless



(1990):

Ubiquitous Computing (UC, Ubicomp)

1988: Notion ,,Ubiquitous Computing“
» Introduced and defined by Mark Weiser, XeroxParc

= ubiquitous
.everywhere”

» Ubiquitous: economically, in arbitrary amount available
1991 ,,The Computer for the 21st Century”
= Article in Scientific American

= Vision: Computers become so much of our daily live that
we do not take notice of them any longer

Mark Weiser
(1952-1999)

(1999, IBM, etc.):
Pervasive( ) Computing (Percomp/Percom)
EU (2001):
Ambient( ) Intelligence (Aml/)




Ubicomp —

The Place of computer technology in our lives...

( )
(1) m-to-1
(2) 1-to-1

(3) 1-to-m Mainframe Comp. Personal Comp. Ubiquitous Comp.

ﬂ o A the 21st century the

Ubicomp . technology revolution will
' - R move into the everyday, the

ﬂ e, T small and the invisible..."

Mark Weiser (1952 — 1999), XEROX PARC

Small, lightweight, cheap, mobile processors and sensors
(Real World in almost all everyday objects (,embedded computing")

Computing) on your body (,wearable computing™)
embedded in the environment (,,sensor networks"




(Fundamental Technology Trends)

IC

> e-Things 2 u-Things:

with some kind of Attachment, Embedment, Blending

— AEB of computers, sensors, tags, networks, and/or other devices

e-Booming =2 u-Booming!! u-Korea, u-Japan, ...
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(Ubiquitous Intelligence)

Ubiquitous Intelligence Jianhua Ma
: Hai Jin
Laurence T. Yang
07 Jeffrey J.-P. Tsai (Eds.)
www.aspbs.com/juci

Journal of

Ubiquitous Computing = Ubiquitous Intelligence
and INTELLIGENCE | = and Computing

Third International Conference, UIC 2006
Wuhan, China, September 2006
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Real Object Finder and Reminder

tag

“Object Finder” m==)

Position
tag

Room Space

Position

Position

Lost thing

(have RFID tag)

=
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Read ID

Reader

tag

ead ID
osmon
WirelessLAN

Administrator Host

Database

Send ID

XML Data

Administrator Host

Database ~_
S
fotebook Textbook Entrance §
Pen case e Send ID
Etc. Each item has N?ead ID
a RFID_tag Wireless XML Data
Reader » LAN

PDA

Application (User)

N)

Mobile Phone Desktop PC
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Note PC Game Machine

Application (User) .
% &

Mobile Phone PDA Desktop PC Note PC Game Machine

&= “Thing Reminder”



Sound-Aware Smart Home

@yl

Statud absent
o —
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User A User B
Reminder \\ TOMSCOP II Reminder T Statud attend @

Sound \ ] Sound
III |
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4 RFID ®

= Remote Reader
\ S + Computer
Administxator O3
NS <

- Data Collection \ - Ambient Sound
- Data Analysis Visualization
- Reminder Decision - Remote Control

,Aaminder

Sound

Sound Capturing Process Sound Output Process
- Sound Capturing - Data Receiving
- Volume Calculation - Sound Selection
- Data Sending - Sound Play




People Location Tracking

Real Space

Sensors

Disaster

Cyber Space

i =4

Real Space

Has a passive tag

Read ID

Room A Reader

Cyber Space

Convert

27¢///

Semantic Data

_Access
XML XML

Transport  Location

-

Voice

PC/

19

RFIDs

move

[ Reader |[ Reader J------

Cyber Space
JAXB JAXB
<person> <person>
<id>6582985</id> <jd>6582985</id>

<name>|chiro</name>
<location>A</location>
</person>

change

<name>Ichiro</name>
<location>B</location>
</person>

Has a passive tag

| Nﬁd D

Reader

PC

Object XML Representation

Convert

<object rfid="1234567"">
<id>001</id>
™<name>Ichiro</name>
<location>
<name>home</name>
> <position type=x>30</position>
<position type=y>50</position>
</location>
H»<time>15:40</time>
<possession>
<item>textbook</item>
<item>pen case</item>
</possession>
</object>

Visualize user location

Cyber Space

Converted Instance

showPossession (Rfid r) {
show(r.getPossession());

}

\/

Ichiro has
textbook and pen case.




UbicKids — Kids’ Care ¢

Kids Surroundings School Kids Information Providers

/J(\\ Kids Carrying Device Public Server
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<= Sensors/Tags

Scanning Data in Kids Surroundings - //\ Safetv Server
e y

-— \ / Context Processing
i Vi 1 - 4 | » ; \ o — -
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Parents Mobile

Mobile Phone Home PC

Network Communication Service
‘ T Remote Parents

(=1 Security Privacy Keeper

e < “Outdoor Safety Care System
Database l ‘ l ‘

User Profile Context History

Device Profile Policy Schema ‘

Safety Server




Particular
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Gateway Device

Camera Speaker
A

Warni

Storage
Server

ManagementServer

Network Device

Time : 061130183057

Network - Position Acquisition Coordinate : 80, 130
Internet ID — Coordinate ; .

RFID Device Event Analysis ImageFlag : 0/ 1

. 0001 — (80,130) :
Reader = ' ~ g Response Action

Management Information Access

Server A
Request Loginfo
Y

UserDevice




UbicRobots — Home Care Robot
( )

Cyber Space

@ Cyber Room

Service Pool
Cyber Database
tad & Write

Route Generation

F Service

Cyber Room Manager
(CRM)

Synchriiﬁ Data

Real Room

Sensor
'E \_///// Visitor

-

Move

Real Space




UbicHealth — Health Care Wearable Sys.
( )

State Location Map
Recognition Detector Management

T J' Course

Correlation Object Manager
Calculator Generator l 3

PDA

. Correlation value
. Input data

. Object

. Course data

. Request

. Advice

.Load map

. Update

O ~NOoO O WM

1 Updater

h 4

State
Analyzer

Course
Generator

Wearable Devices

Home Server

The Cone btbn

——Wam up
—Main workout|
—Cooldown

Conekhton vakle

1 20 39 58 77 96 115 134 153 172 191 210 229 248 267 286 305 324 343 362 381 400
Time (sec)




