KHIRE2A AOILI- Ubiquitous Intelligence

M0, 22

GIST U-VR Lab.
. AET TR
U-VR I http://uvr.gist.ac.kr 7 ll ™
Ubiquitous Computing %g BEE i
& Virtual Reality Lab. Mg i

SHRABEA BRE MR
H I

“SUIFE A AEY D NS
SHEAE 9 HEAE QA0 I

- How to aware context?
HEAE SIEZ 28 A L HiA

= o
HAE Qg

+ Context-based ubiComp application
~ZLHQ At o3

u-val Eﬂ
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Personal
Computer:

Individual
usage

Sharing over
Internet
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The Major Trends in Computmg
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Ju-vsl

byt

Computers:. o

g ' Ubiquitous
Computing
Formation |
verywhere.

olal A7 48 i
Apphestion-Driven Product /,;“

Nsg, d2s

u,

FHAE A

Wearable Computing
CMU, MIT)

trens aepainy
Voas tndor b

Invisible computing
(Donald Norman),

Disapering Computing
(EV Project)
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“SHIREA 2ES vs. ERZ

2HREEA ZHFE enabling Jl=2 &2
» The focus is shifted from the technologies to users

P AR EEE §A B2A40 EMols ZE HAESE JIsH/32
Hoz HZo AFZXH0IH 28 EEUL AHIAE A NS
Uz JIE =2 Ha,

“The most profound technologies are those that
disappear. They weave themselves into the fabric of
everyday life until they are indistinguishable from it”

by Mark Weiser “The Computer for the 21st Century,”
Scientific American, vol.253, no.3, pp.94-104, Sep. 1991

» o
PERPSAR

s AHE2 X 4 2] ubiComp-enabling J1= & 2

“Any computing technology that allows human to do
human-centered just-in-time interaction with environment
via pervasive yet invisible interfaces” - GIST U-VR Lab

»=2UIE Jl=2 £3& (Holistic)
s A HILE (Anytime), M CI A Lt (Anywhere), 22101 =X
(Anything) + ...: Network, device, data

Invisible (disappear)

Pervasive (ubiquitous) .
Transparent (context-aware) B

Physical Object ] 7 ~ User

T
Y
g &
22
o £
€ o
W 9

Original
functionality
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=UH 23 D=
=Pervasive QIE{HIOIA: QZHAH ¥ HAl Ji=
= Pervasive sensing & Multi-modal interface

» Personalized 0l 0| & &: Context-aware J|=
» How to aware and represent Context: SW1H

= Ubiquitous HIEHZ & OIS N
» How to represent & share context?

2 HHIA

= How to provide personalized service?

IU"’RI

=Communication btw Human and Human

»Communication btw Human and Computer
= Modern computers are divorced from reality

Q

_19_




=What's role of context?
» Reduce explicit interaction, make more proactive
= A strategy for building smarter devices & apps
=*How to make devices smarter?

= Let devices sense automatically, remember history, and
adapt to changing situations

sensing

% Tmplicit Influt

Context-aware

Devices Output

’.?Al»v). ‘f(;‘;:w ST

“Everybody has a different notion.”

s A& A A O Context
S A0l ESMotHLE & MEs L

o
i3]
3
10
3
[z

=Context in the literature:
= |ocation, identities of nearby people and objects.
= time of day, season, temperature.
» yser's emotional state, focus of attention
= environment the user and computer know about
= state of the computer surroundings

lu-val qE

S Vet Saakty b N,
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“Everybody has a different notion.”

= Schilit (1994)
s Computing ZHEIAE: HERD HEE, S4 HIE, g, 24X
AH&A (Zeld, Ciasdol, PC, ...)
s AtEXL HEAE: AFS X2 profile, RIXI, 2H2 MEE2 AE,
ABIE X9, ES, ..
22N HEAE: 2, XY, A3, IS A2

Ot

=Dey & Abowd (2000)
s Context: AtE, &4, S2|& =2 computational 24X 2 A& =2
E3dslot= e MEBENHE = As HHE 5K F=2
» Context-aware: if it uses context to provide relevant information
and/or services to user, where relevancy depends on the user’s
task
lu val im

Tl

“Everybody has a different notion.”

=*Woo & Jang (2002)
s AHEA S419] &8 D= (a description of a user-
centered situation)

s Schilit®l MO0l D26 : FHEAE history => A2t 2B AE
= OlOICIO E Z 8ot =8 & SWI1H

_21._



=2 (Schmidt/Beigl/Gellersen, 2000):

=« A X R4 (Human Factors)
» ANEX 23 FE: &2, 2 Z &, biophysical & EH
= AP XS AISIE BE: 2, AISE ASRE, I8 g5
» AI—.‘EZX}._J Ol |:5ﬂ'@ %}.E XlO-lX-lOl OI OIH}I-I E

=2 o Ty

J=EIE-LIR_=
A O/ AX
= D82 & Computation
2 communicationZ ¢ &t
F8 I
« 221X ME: AZ, XY,
[o] F="]
=

Ju.val
ALYR

=Context-aware

» To recognize user’s state and surroundings, and modify its
behavior based on this info.

= Pascoe (1997)
» ALE B0l B, B3, Y 2Xst= FX ¥ T2 9 ability
HHAE-QOIA S ZF (taxonomy of context-aware features)
= Contextual Hl&l: HEH HHAAEE ZFHE AUIP
= Contextual XH& &
» Contextual E2: HIOIEI S context®t HEH HJXIE A2
= Abowd (2000)
= MEXHOI Task 2 st 2 Y/E= MEIAE X
HAEQ AECZ FO

0B
Oli

1

o

fal

lu.vsl
‘;am-m
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sZHEIAE OIAO] B X
A2 AS HEO HEE
«HASH AE HES ZEE MBS
s HEIAE OlA HEE
J|EQ AFH SEHDt Oty (Breaking computers out of
the box)
»ZFEJLUME S2lHO0IL AIS| Ao Bt AE HES H &

oIalE & JSEF 5= (Making computers more aware of
the physical and social situations they are embedded in )
= ubiComp & 22| &t Jt< (One line of ubiquitous
computing research)
ly.val { .}

sirev

nHEAE QIAO EHE

» “"A Context-aware Systems should make my life easier but if it
makes mistakes I'm angry with it and the second time it does
something wrong I turn it off (forgetting the many times it was
working correctly...)”

OlERe =3
=2 AFEIS0l Jls M8 BE0 2 E St
= They want cellular phones but we don’t want the antennas...
» BOHE =2 WA 0] HENH HEAES HMS A1
" 2 AALE:
*Client2t0] Z2Z8E & = UESE

b
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= Lots of people, places, things, and sensors
» Over long periods of time
= Over large geographic distances

= Sharing resources (sensors and data)
=5}
s (ES] ZO-22 A 8 =J] 28 &H
= Target applications
28 U8 S8 AA"N XS
= ZOHOIC S4IE R SAE o 0B
= "Metrics"
s SE NMAHCS ZER U S84, W S0/, 22

HEAE QIAO BHE
= Privacy
» The more dependent on a pervasive computing, the more
knowledgeable about user's moment
= Tremendous source of valid criticism
EEOF LI CHol 2 23 ULR?
s 0L BT HYEAEER 20 Jt=0R
= I personally hate the idea that
= Someone knows my location all the time
= I still refuse to get a cell phone, but I may finally cave in!
IOl HEE ES6H| Ao A 2 BISHUSO0l BER
s X Ol8 MHIAE AFEXIY AXIE QF6HXIEH AR FRYE8ts
ﬁ-;—’ I PN 2=
Need to establish mutual trust btw user and smart place
. EEI &, otd 4, 584 WhatI gain vs. lose

lu.val

Fy o=y =y

._.24_



f i

= Introduction to Context-aware
» SHIFHEHA BEEN Xs3s
RPEIAE U HEAE 1A Y

p

«How to aware context?
.a«iEilAE gJCO 0]0} A—ll}\-| E—:’ 1]/c\>l

n HEIAE _I_HL_ l;l_c EC‘ilal

— T — —

Context-based Applications
=2 Atedl S

Jueval

HEAE EHE

= Indirect context-aware:

Infrastructure m
.—’ —

communicate

Context

ey

_ Situation

lu.val

e
T
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S

FIShA JIBt Dl AEH2=2 HZ

HEHAEO HH
» SW1H: where, who, when, what, how, why

Ju-vel

SEANAE WL K= HMB6H2A St= SA0IL 30”%-2—%
XISl O™ HEAED QRAENHX =X ZHHO0t

1 Qs HEAE 01AIQ| pervasive GHAl =012 ol &
EAEE &50l= A0| HA=201?

HEN B0 AN MY E HEAE FEE &S = US
AR

s JHEOILE D18t X 20l E& AABE 2HEAE

= di A (Sensor)

- WX /22| X /58
S2als uel 2 nas

map
= hidden state in environment
= A transduction principle
" [fE S LA £ B & (conversion
of energy from one form to another)

o M4 (Sensing)
AT L FHEEZ0 e A E
BE 2 X6tz Jls

Ju.vel
ﬁa:-m

<GPS>

<Bio sensor>

e

3 i
k'e\....e""
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= resource discovery(Xt& & &), "point-and-use” interfaces,
navigation{ & At/ 2 &), augmented reality(ZS 2 & 4!)

2| X D18 MUlAS R XA:
» 8 U Y (accurate in space)
» M &M (accurate in time)
* 4 &84 (inexpensive)
AU Y AR BEUANY AXNEE B

" Q| BHA )
= GPS (Global Positioning =& Li&&
System) MM AlE Il X 2
. = = (AT&T's Active Badge)
CAHOIA BN NSTE A (AT& >
Az meE mKe Al "RFAIS J18H 2K 2K Al
AS EZHOR YA & AE
AJle Hel &F (Al Jts HA
" 'é”_\._' 71_ L D19 I3 » magnetic, optical, acoustic
X FHS AN E 3 =Scene analysis
ol ZAD|e NS E ZAE
0 3XH REI} A& (& -
A=H) a 2 3 ¥ (Proximity)
s ALOI 2 GPSO| M EtA s Contact, Beacon, Visual tags
= 10-20 meters
.!E:.!,R.L

- 27 -



=The Active Badge (92) -
AISK AWK L A 2K AAE
* Identity using an IR data link
= Active maps: scalability

» @ Olivetti Research Lab (Cambridge, UK)

»ParcTabs (Schilit 95)
= Active badge+wireless: Rough location + ID

= Active Bat (Ward 97)
= Active Badge: only identify 2D location
» Ultrasonic fine-grained 3D location system

..IE;Y_EL

o oA LY

=Cricket (MIT Oxygen):

= An indoor location system for
pervasive computing env.

=*RADAR (Microsoft)

u A set of static receivers track
positions of transmitters

sBarcode
= 1D vs. 2D & BW vs. color

=L oad cell (GATECH) vs. ON/OFF gatecH
cell (GIST) :

Simple ON/OFF switch m
luval W

S Baskicy Lab R

_.28_.



“Whe: AIEASH 22 &5 Mol tigt 32
»2=PhE JhE (A
x QA A% 7]49F 1] (Biometric sensors )
® X]"‘ 327(]], J 5

= A= 21 4] (Face recognition): 7} 2}
» 24 Q12 (Speech identification/recognition)

PO
« im

"Who: AFEXIS1 22 &5 M0l tiet 32

Person="jasonh@cs.berkeley.edu" ]
Name="Location" i
Value="Room 525" >
Schema="Building:Room" =
Metadata= g m

Time="1023498143" & F
Time-to-Live="60sec"
Source="SmartDust" ]
pl
- | Name="Device" >
~ | Value=http://zzz.com 2
Schema="Device" §
©
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=What: AF-§-27F FA & A & tidel v &4
» Body tracking
= Gesture recognition
= Activity recognition
= Object recognition

K

= How & Why: AIEXte 9| & 238 S
» Sensing affect signals
= Recognizing patterns of affective expression

v JIE, £5, 3, 3X, FHAS, SHAS S

Ju-yal )

ol Faa Lk Nt
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Ct=HA - Opportunities in UbiComp

0 UANZRH
 MAIS PO Ro=

TET o

Eap N R IiE_J E}Ot/\'i

shHel Jisa ed

TT=
HEN =2 MEFE B 8 |
. Raw —» Pre- . e Corfed
L FUSIOH.O.I rél 9 é." Data | processing Y
= One sensor is (usually) not enough Singls Generie Semsor
DA S EHY dA2 EHE:
» Sensors not 100% reliable Row .__w—b . -
. . . 1 ——>
= Noise, Limited Accuracy Data —F)—;’: alysis onte

Multiple Specific Sensors

= Unreliable - Failure/redundancy
= Limited point of view of the environment
Simple but cheap sensors (Ct= &l A)

o 2
= Challenges
AE QlAIZ 95t

« J|E=2 & E& (information fusion) =& 2 &
ZOI2 HEHN Egg RaDW

Ju.val

3 Al

BAE Q29

-4

L]
= 0 D18 2 (Object-based approach):
» Entities: a physical or conceptual object

= Attributes: properties of entities
» Associations: linking an entity, its attributes & other entities

= Context description is a set of such assertions

-2 HE:
s AINZ2E MY &= raw sensor dataE SEAHIAJ OIEE =
QL= high-level context2 B0l A S

AR SEAMHAY BEH

_31_



« J| B2 X (Infrastructure)2l 224

» 257 K& (Share resources)
= (/0| Ei(data): Collaborative filtering, large data sets
= processing power: Heavy-duty processing on dedicated machines
s HLA: BB L] HA (Sensors in the environment)

cHIN, MHIA, 2 S8 AIAHS SERO0ID SHO B
s ME22 2128, ME&2 £2 (New algorithms, new features)

»0|Z XI& (Supports heterogeneity)
s EUF, 05 T2 0], X S0l SH
cSEHUERI ZZEZ L CHIOIH A0 ASHOl MHIA &

3018

B A E st 30K KFAXA
n ZAE HEAE MAA HER/A
= Interpretation & aggregation
» X4 2 history
ZAHEIAEMA MM
s HEIAE HHIA AS 0 L O0IB E
« 43 WA (Design Process)
s AF2F (Specification): L& = HEAE HH
» ES/MY/OIX
s S SIERANI QRN X=X

sAction: HEAE QlAIO] AX U 438

0l0

=
S

»2
o

&l

Ju-yal

A Tty Lk

_32_



JE AL

2| OE 22 +=ddt= dioloz 2

cl
-ﬁ—i-f—g}gf HIOIH gallt ERa &
eSE2 8t 0l 2tel WXt Application
» AHIA ’51"5 Hi&ot= 2 dlolo ?
s AIAES QIEHOIADL BIGHN 2= S o Context
oha0l0lE 281 L B 2} g
3 R
5 Logical
o
k=
- Physical

Ju-val

e

-Context Toolkit (Dey, Salber, Abowd 2001)
S8 NUHIAS B HHAE 22| =3 HQ
» I8 Y, AEHAE M4 2 2| Jls (OHHF)
HEAE MY Y HCE FE JIE2 PE R4 ¥ Fo
= Three key abstractions
» Widget: sensor independent presentation of context
= Interpreter: interprets context
= Aggregator: represents summary on several widgets

Context
Architecture

_33_




= Ubi-UCAM (Jang & Woo
2003)

ubiService 908 ; ubiService

G
P ontext) ure:
nCHQIBIE HEIAEZ 0|25 ! S
Preliminary liménary
MM SBAHIAS SEY = =

I} Context) Cortext)
E < ubiSensor | ®0® l ubiSensor
| SO—

wbiTeack RFID Sensor RAFIOr
{Whara Wha. When) (W¥hat, Where) (Where, Who. When)

[“retaca
accasming context objece

Sensor Developer

- make inerprotabie e

- ik out contet object with featume
4R out condext

-DaA}QI} Il-"?J (multl user support) :ﬁg{:}ﬁ“’.ﬂz‘" _

sAHIA BE &2 (Confliction resolving
oX=stE NMe AMUlA &3 (Personalized services w/o scenarlos)

lu.val

irets G
T

ubiService
Service Provider r[ oHEIAE IIGIE (Context ObJeCt)
- DeveioperliService Codes )
. "
Fnel - nertece - !
Context Qbjects | [~ 7| - accessing ﬁm wl"h:g)’l.ﬂ 1 cra
- updating se ist. e ot i Outscor corrdeatn
GUPCbje ; fows .
/ ooy :
1. — Usar Soomat
{1 Amohsn —
Context Manag c Interp Y ¢
- Generating finel contexts [ Contexts | jnifializi . s o —
by referring o conditonal contexts with GUI b Cosire
b (Final) ~Seif-moditying Ll e .
- Managing sarvics ContextOblecty] onditionst context H Eren .
confliction problems eccording to userHdirect ' e ‘
feadback and final context - H
i E - ¥
i " oo |
Context Objects ‘ oo Preliminary Context Netwolk Module ]
. A - providing contexi obiect | (Prekimirary) | » Connecton biw sensor i
Context Integrator (Fitered Network Module . and sonice |
- Fusing preliminary Context a,.) cts| - Connection btw sensor g || pesiiminary context o Nid - Widicashng context 1
conlexts per single user " JOCtS | nd service : i H olpce 1
- Generating ¥ hy” - Context 8linring pobie - {]
component - Multicasting context ﬂ
objects

i,
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= Context Integration

ontext Type: Wherem

-Confidence: 70%
H SEYX: &F

=y
=
| mean, selection, etc o
o
1y
f (W, -y, WV e |
12 o
ik
©
ontext Type: Where.Indoor 53'@:/,'
Confidence: 90% \ §
W SERX: U :
i
»Context Management
"AIEX F
» 5tLEO A—itil E AdAMII= F AE 012 AHAE X2 SAl
E R
:Userl
: User 5

RV
|
|

Service 2
descripti

scription
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=Self-modifying Conditional Context

specifying
Learning
Ability
Auto-
triggering
Service # A

Feedback

l_“,,Y,EL

=Main Contributions
»ubiComp &HE &t AEAE D[ AIAE
A SEMHIAS S5 HEY
« HENAE S THAFE & (reusability)
» S SHE TS SW1H(Who,What,Where,When, Why,How)
s MHIA JNE XS AIBXIE 25 D8 O X2l

sContext Toolkit vs. ubi-UCAM

o
40
o
Ho
ie

Features Context Toolkit ubi-UCAM

AN MblAag S8 d O (Widget) O (unified context)

HHMAES OfY O (Developer’s definition) BW1IH)

HEAEQS S8 X (widget) O (Context Integrater)

HEAE JIP HHIAS2 &8 X o

=

=g at Current Computing Env. UbiComp Env.
_IU-VRL

st oz
L Vihos Tty Lok
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Introduction to Context-aware
SHRAEA BEE N N=35
HEIAE QU HHAE 0lAI0] JhY

T e—— T

How to aware context?
HEAE B S8 Q5 MM L H4

= — o
HEI A e E%

[ R

LAl

0

»Context-based Applications
L2l Atdll A2

Juyal W

ey

»Possible ubiComp Applications

Smart Office

Smart Car

Human

_37_




=QObstacles: People...
= Believe that computer make life more complex

VTodayA_ . Tomorrow

»Obstacles: People...

= Believe that computer make life more
complex

Ju.val
Ry epentig
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*Why Smart Car?
= Power/energy,
= Cost,
»UI, size/weight,
* Tracking, etc.

Tourist

lu-val

N S
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= ubiComp-related Research activities
=TTT (1995-, MIT Media Lab.)
»Smart Dust (1998-, UCB)
*Oxygen ( 1999-, MIT AI Lab.)
* Endeavour (1999-, UCB)
= Aura (1999-, CS, CMU)
= Portolano (UW)
= HP cooltown (2000-, HP)
*TecO (1993-)

= In Korea
= Digital Life (Samsung), iHome (LG), smartHome (ETRI)
= Smart Home (ICU), Tangible Initiative (KIST), etc.

lu.vel

Xt iy Lo

Service
Environment

A B e e oy S ogel et L
Context 3 oy : Smart Office

Generation Xt~ H
. (GIST) - atti Y AT L P

Signal 44
Analysis Feature-extraction 4 1o

B - ficetive sensing Unified-
e Context

.
........................

luy
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*Pervasive Sensing Technology
» Context-awareness Technology
= Intelligent Service Development

User/Object location {ubikey
ubifloor, ubiCeiling)

7 User identity (ubikey, ubifloor, camera)
!/ Object identity (ePost-it, cPost-it, nTMS)

Event trigger time (RF
sensors, camera) ¢+ automatically triggers

User gestures (Sofa Sensor, proper applications

camera)

Application #1

»ubi-UCAM (IITA,01-03)
= Unified Context-Aware Application Model
= ubiSensor & ubiService
service tist to wigger )
Service Final couditional context g
1o trigger services
...... / Final context
ubiService [ Y X ] [ ubiService —1
Final Context |J4 Prelinunmary Fina! Context Prchmmry ‘ Context Networking
(;ru:tur:d Context :;,mmsd Context Integrator Module
Comtext) Cortext) (Structured A
o) (b) L, Structured
Plz::;n;ry l[—> Context
lComen) Prelimmary Context Networking
. T Module Module
ubiSensor [ X X J l ubeensor_J * Low Feanste
N \ Signal Processing Module l
Raw Siguals
*
(a)
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= ubiHome-related Projects
= Easy Living (MS Research, since 1998)
» Self-aware space, casual access to computing
» Aware Home (GATECH, since 1999)
= UbiComp application for aging people
» Adaptive House (Colorado Univ., since 1999)
= Prediction (neural net, fuzzy theory)
= Residential comfort systems
= House_n Project (MIT, since 2000)
= Interactive Ul, Adaptable, customized environment
= Now "“changing place”
» UbiHome (KJIST, since 2001)
» Context-based human-centered services
» Ubi-UCAM with ubiSensor & ubiServices
» DML (ICU DML, since 2002)

Ju-val

i ey
3 ey et

»Services in ubiHome (Demo Video)
» 20-30's Family (including infant)
« Context-based Personalized Service
Pervasive Sensing | :

Context-based
Services

u.ysl

i tatr b
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=Sensing in ubiHome
» Sensing user & environment nearby the user
= The variety of Sensors

‘%’LQ 4+ IR Sensor
(ﬁhsaf“\f\fr:en) : (Where,Who, When)
’ <
o SR TTT T ’
Web Camera B A Viiy &
(How, When) i USB Memory
(Who, When)
#
e ‘i
On/off Sensor o o -
(How, When) ubiHome n/off Sensors
| | (Where, Who, When) .
U-VR
P ;

»ubiKey (IITA,01-03)
» user’s id (who)
s user’s profile (when, what)

Temperature Controi i

_43_



=SpaceSensor (KIST,01-02)

s Gesture (what, how)

(1) Detect user’s gesture using stereo camera
(2) Recognize user’s intention in ubi-UCAM
to Envir t

(3) Delegate recognized user’s i
(4) ubiHome feedback

data

»ubiFloor (IITA,01-03)
= Location-aware (where, when)

= User identification (who)
= Walking pattern, velocity, acceleration, etc.
= Free from noise & lighting condition

v

Micro
processor

B

y

Sensor

Buffer 1 H Block 1 —l
[ Sensor
Buffer 2 Block 2

>/

‘-)| DeMuxB !-—n

_..1

Sensor
Buffer 18 H Block 16

,_'t

Buffer 17 H

Sensor
Block 17

»l
»

__{

Buffer 18 H

Sensor
Block 18
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*Dance Floor(KJIST, 01-02)
= Application of ubiFloor
= Play FG/BG music based on step pattern & speed

R e N T T Dum | Cthers
I
Bottom y
Stop block —
TV Monitor

P 24 LLLLRLELLLLLL L L 4L 444244
IR ,///,/j//,////f;/ (]

177 7
Peee "SI /4 cLoree
F355377757572 754247 ;//// 7%
B

7747
557555757 %

=ybiCeiling (SAIT,02-03) R
= ser’s Location-aware & identification
* IR sensing -> User/Object Info. from PDA or DB

IR Transmitters

\
L8
89C2051 controfier
‘TX2-433 RF module
IR receive modale
$V battery

IR transmitter . ]

- $9C205) controller
. RX2-433 RF modnle
IR Receiver  mazn

. SV battery
in PDA IR recelver

[UA’RI

gt e
TR
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»ubiSensor (IITA,01-03)
= User-centered Pervasive Interface

IR Sensor

i ey
Weob Cusmers Doreree &
! Movie Selection Sarnce f

R A
i [Christe

B )
¢ {FiFaOoa
KOF

o o . 3 Gam
4 P

i @ User Operation Mena 5 Plisssiommdiatiydoniiond
i o, | - L

pn: PO
Selection User Movie Service Dialog Selection User Movie Service

Dialog Disiog Dialog on PDA
on PDA

Ju-val

ATAl i

=Intelligent Service (ubiService)
= Context-based Service
»20-30’s Family (including infant)
= Personalized Service

Home Controller

Juyal

R
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«cMP: (IITA, 02-03)
= context-based Media Player

Werass Plager

uhiBatvice

Context—based Service: user
name, movie title, time control,
state

{who ot whase ahen Low why)
+

i 4
- - AN hog o (whe - wher witen - ) (- - - whet how o)

[ Flow of ubiServie Example

Carmera display

triggering in the

middle of movie
playing

)

«nTMS: (IITA,01-03)
= Nomadic Tangible Media System

» RF transponder: “http address” or “control”
= Retrieves media data (e.g. postcard, CD case, etc.)
= Control using tangible object with RF tag

Control Object

Media Object

Tangible Object RF Module Tangible Media Playe
Antenna |_Media Player |
Host
Protocol Reader o o Data Processi g
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«*CESUE (DML,02-03)
= Cooking Education System for ubiHome Env.

«ARKB (GIST,02-03
= Augmented Keyboard
for 3D HMD

;’U.VRI ﬂﬂ

Y orts o sy

scPost-it 2 &

ubiHome

P TRSERTER u"
i .’; i
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=aPost-it Architecture (SAIT 2004)
= Flexible information augmentation
* Context-based information sharing (SW1H)
» Personalized augmentation
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=ubi-UCAM 2.0

» Unified Context-aware Application Model (5W1H)
» ybiSensor & ubiService

Structured Context
ubiService e®® | ubiService * Preliminary Context
T Not be accurate or
Preliminary Tl Context Preliminary incomplete info (sensor)
Context Structured Context! Context . lntegrated C‘Ontcxt
A Preliminary - Merged the preliminary
Context 4| Preliminary N .
(Structured il Context contexts (application)
Context) :

» Final Context
Refined integrated context to
trigger a service (application)

ubiSensor @98 ; ubiSensor

_49_




»Integrated ubiHome

= Confliction in ubiHome Testbed
» Scenario-based Killer Application
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