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‘How to aware context?
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* The focus is shifted from the technologies to users
s APRIE TES A D2 EXEis 2E MASSES Js=/ZH

HOZ MG MBI LIt HLLE HHIAS ZA HZg £
U= JsE #E9.

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

by Mark Welser "The Computer for the 21st Century,”
Sclentific American, vol.253, no.3, pp.94-104, Sep. 1991
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| ubiComp-enabling 2= &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

*2HIZ J|=2 S (Holistic)

= GLRILE (Anytime), LI A L (Anywhere), 2210|E X
(Anything) + ...: Network, device, data
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=Pervasive QIEHIOIA: @A L Hal Jl=
» Pervasive sensing & Multi-modal interface

= Personalized 001 & E; Context-aware J| =
= How to aware and represent Context: SW1H

= Ubiquitous HIEHZ & 0IEFIC
= How to represent & share context?

=S8 Hil&
s How to provide personalized service?
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»Communication btw Human and Human

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

Lo R ]
L # —
» af
—= HE2 §E
- ; : %
oo f s AN @
j = e B (QIHE|EA 0| 8) \u%

22 2 HE

_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

v o R
Context-aware

i Dieviges - x Output

=Context in the literature:
= |location, identities of nearby people and objects.
= time of day, season, temperature.
= user's emotional state, focus of attention
= gnvironment the user and computer know about
= state of the computer surroundings
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» Evewbody has a dlfferent notion.”

=Schilit (1994)
= Computing HEAE: HER3 HE L, S4 HIE, S, 22X
A (T, OAB0I, P )
« AFERF HEIAE: A2 A2 profile, FEl, 222l MEES HE,
A2 E TI9, 8, .
oS0l E AEAE: EE, Fd,. 48,08 4% ..

=Dey & Abowd (2000)
« Context: AIE, 24, 22/® =2 computational 247|2] £ &S
EZxgot=s Gl MEE& HE £+ = 0Hat =59 EH
= Context-aware; if it uses context to provide relevant information
and/or services to user, where relevancy depends on the user 's
task

luvel i3

“Everybody has a different notion.”

=Woo & Jang (2002)
« Al 2T =40 A2 J| == (a description of a user-
centered 5|tuatiﬂn}
» Schilitel Mot LS8 &AL history => A2 HHLE
= OIOICIHE ZEEID SHEs & SWIH
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F= (Schrnu:lthmg]fGellersen 2000)
= AbE X 24 (Human Factors)

AT EE EY: 53, 2 E 2, biophysical £ EN

« ALS IO ALEIE 2 B, MSIE Mexs O 8

= ABTO 2: TSH0 BE, HYF U, AN =2

FE EII'
FH Ol

=22 FHol g
= 2T O AD A
= J| B3 & Computation
2 communication= F &k
= THH
« S0 A HE: A4S, Y,

=

=Context-aware

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

= Pascoe (1997)
AP B2EM B2, Z2E, 2 25 23 2} Z2 182 hility
» HEAE.OA E4 23 (taxonomy of context-aware features)
= Contextual Hl&: HEH HELAES FEE QI
= Contextual THE 2
= Contextual S2h: GI0IH 2 context® HEH SIS 2HN?
= Abowd (2000)
» ALETHHI | Task 2eist B U/E= HHAE HBE0| #Het &
BEAEL MEE=2 EEY
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R AE Ol HEE

= J| =0 2 EFE SEIOF Ot (Breaking computers out of
the box)

SEIED LIS 221010 MEE #EAS HEH E
olAlS £ 9] 2 §t= (Making computers more aware of
the physical and social situations they are embedded in )

= ubiComp &1 22| & Jt& (One line of ubiquitous
computing research)
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= A=
= “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...)”
S E 0 =3
« Cheo At2tE0f D& AY HE0 H#EE S
» They want cellular phones but we don't want the antennas. .
o BHOHEE 250 MM 210 OIE M HEAEE &S AU
» 2L ALEE:
« Client2H0| BEESS & = UES
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FEHAE Q1A 2H

= 2 A
* | ots of people, places, things, and sensors
= Over long periods of time
= Over large geographic distances
* Sharing resources (sensors and data)
» E O}
s HEG =I|-E2F S I =T A8 A
= Target applications
« SE S S8 AAEN 3
» ZoHele S4F FHE EUS SO NS
= "Metrics”
s EE MNARS ES Y EES, HEY S0], F2AE

HELAE QlAlS] 2

= Privacy
= The more dependent on a pervasive computing, the more
knowledgeable about user's moment
= Tremendous source of valid criticism
» HEEHIE LHE Dhal 3 g0 UL
=T LIS M) HEAERE AU P
= I personally hate the idea that
= Someone knows my location all the time
= ] still refuse to get a cell phone, but I may finally cave in!
« RO EEHB IS0 Hald 2E U NSILIS0 2R
= BRI KHEl A ALBTEY HIIE QTPSITE ABTE ==OE
g ML YE
= Need to establish mutual trust bow user and smart place
« B, otEd, 384 What I gain vs. lose

rir
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=Introduction to Context-aware
SH A HEEM ASE

SPEAE O HEHAE QMO I

=How to aware context?
HEIAE HES Q5 HA L Ml

=
HEIAE IE 9 BE8E

Context-based Applications
2142 Ak A
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oll OF
2 E Q1A 0] pervasive 5HA| =717 9
HAEE ES5l= 20| 02012
*HEHN ECHEH M8 HEAE HES
2101017

= JHEOILE ISR X Bl0|, S8 AAHE HEAE MU= s1=5
Fiold JE JIgR HEEo2
HEYAEO T

* 5W1H: where, who, when, what, how, why

--------

= &1 A (Sensor)

@R/ /2R| N 5 B

EPIE
OF & Af| U BEE 2
3

= attribute mixtures - often no one to one
map

= hidden state in environment

* A fransduction principle

» LIE SES WX 2 B2 fconversion
of energy from one form to another)

Al (Sensing)

NET L =B EA0| e A e &
H8 AN s Jls

<GP5>

<Bio sensor=
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S EHGIE AEAE A
» L3
« BHE X, S2 o
22 02 o
» resource discovery( A2 2 ), "point-and-use" interfaces,
navigation( & M/ = &), augmented reality(S 2 & &)

i
i
i

X JIE MYl AL HR A
= A2l (accurate in space)
= A=A (accurate in time)
= &4 (inexpensive)
A YA BHEUMY AXEE HE

Ju-val {8
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=819 B .
*GPS (Global Positioning =& LH&&E =
System) nE=QM A DB 2RI 2
= | Al A€
R « (AT&T's Active Badge)
» 2| A g = ( 2 fekal
A i Sd i *RFEAS (B A 2R Al
NE ZHOR BTG £ - Hl
81218 Hel £Z A Jls HA
AT 2 2ADS SIE = magnetic, optical, acoustic
X FHE FoiME 3N s Scene analysis
o] BralJ|8 NEE AR
R HEI AME (& —_— -
%”,.éi,j} s = 2% ¥ (Proximity)
« Contact, Beacon, Visual tags
« 418 GPSS HEH Contact, Beaco g
= 10-20 meters
e i




=The Active Badge (92)
ANEX 2SR L AE 2K AlAE
= 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

Juval L3

=Cricket (MIT Oxygen):
= An indoor location system for
pervasive computing env.

“RADAR (Microsoft)

= A set of static receivers track
positions of transmitters

=Barcode
» 1D vs. 2D & BW vs. color

*|oad cell (GATECH) vs. ON/OFF GAECH
cell (GIST)

Ju-val %ﬂ
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« 20}E 74T (AR, ¥ E, §)
« Al E] A1 F 7]k 9121 (Biometric sensors )
o, B4, A
= 3 2141 (Face recognition): #}vll e}
S 4 914 (Speech identification/recognition)

lu-val
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n="jasonh@cs.berkeley.edu”

Name=‘Location”
AR e T i e

aInquUIY

diysuonejey

«Who: M2XS 22 23 A0l Oigt 22
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R — T e a W R RCRL -
sWhat: AF-247} B4 & 7% = ) ate) ) =
= Body tracking
= (;esture recognition
= Activity recognition
= Object recognition

= How & Why: AI2Xt2l o= 2 218 EE
= Sensing affect signals
= Recognizing patterns of affective expression

s |2 =T 5 2 _ﬂngrm = —

oy =5 === ¥ E = ==
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=4 H. Opportunities in UbiComp
. EFiEH HMREH +8E A2 024

s HAE "GO DRE HE 24 Ml Jizs »E
«HAH =2 AEHE BE 2R i
" Baw —= Pre- =1 | e
s Fusion2 224 Oaia %Eﬂg Analysiz Comtusd
= One sensor is (usually) not enough e Son
-Ef;*;'a e {*J.h'rli;ﬂ —EHIE: a -
= Sensors not 100% reliable P,
» Noise, Limited Accuracy Des - o [

= Unreliable - Failurefredundancy
= Limited point of view of the envircnment
« 5{ 2 2t2: Simple but cheap sensors (CHS &I A )

= Challenges
J|EQ FE SE i
2OIZ OIEH =

Multipie Specifc Sonzars

(information fusion) JI£S HEAE SIA=Z F&l
28 A7

.ﬁEﬂJ\.E E!%E_ﬂ?_l ﬂH)\I

= 24 5| 7|6+ &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/ E:
« MM ZEE BTG raw sensor dataE SEMHIATD 018 +
21= high-level context® #1212 HAHS
s MIA Y SEHHAY ESHE
Y
«EEHAED HEFA0 22 (MM % SEMLILE sSg4d)

|u.vn| Il
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= 7|82 E (Infrastructure)2l 2 2 &

= 25 K& (Share resources)
= Ol 0] Ef{data): Collaborative filtering, large data sets
* processing power: Heavy-duty processing on dedicated machines
= M B3O AM (Sensors in the environment)

nHlA, AHIA, 2 EE AABE SEE0 L SHe By
s 22 80 E, MEZ S2& (New algorithms, new features)

= )| E XI& (Supports heterogeneity)
» ZSHE, 05, T2 1Y 0, EX S0l S8

SECU HERD ZZEE 2 HOIH A0 YEFH0 HH A &
5082

)Pt 2EE RIE 30HA RFEA
= FHE HEAE S HERZ
= Interpretation 2 aggregation
= K54 2 history

s 2o HEAE-HA HA
nHEAE HHIA A4S 0E L O|E E3
» & 3 B (Design Process)
= AL2F (Specification): @7 &= HEAE ZFH
» ES/EE[QA
e StEHI RFEHUHA =X
»Action: HEIAE QA0 MF Q! 43

ot
>
0
i
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ZEEEES SeH 010 248 Wt

* MHIA AIE HIS6ks 2 dlol0f '
= A|AE CIEH O AT BBlA E= =
ot gioloi= =& & ¥Ha =7t

Infrastructure

=Context Toolkit (Dey, Salber, Abowd 2001)
S2 HHIAS St ARAE 22| =5 Mgt
 HE F HEAE Ma O e JIs (01 H)
s HEIAE MM W RA2E Y8 I E AL @49 2 HY
=Three key abstractions
= Widget: sensor independent presentation of context

= Interpreter: interprets context
= Aggregator: represents summary on several widgets

|U—‘l'F.t

e
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(ChUsE HEMAES g g8

HdA2 SEEAUHAL S8 A
S

THEIAEQ H 28
“EY AHAE
B8 AMAE

=== 3
“EE HYAE

=el AFZ T Z4 2 ubi-Home

L= S
= o T et
P i, e . Wb s, W, W]
Ubi-UCAME JIEIDZ PR Wa % B8 b~ B W
lu.val HiiB
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sOSMEL TR (multi-user support) ".__.._"5_.."—_."‘ ol
»MHl~ 25 82 (Confliction resolvind =

+X=2E el HHlA 23 (Personalized services w/o scenarios)
1 i

=3
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= Context Integration

ontest Type: %E;ﬂ;lm

*Confidence: 7%
= =TRI MY

Eantaxt Typa: Whaiam\

Confidence! 20%
h =T M e

luval

=Context Management
MEXEESE

BILIS MHIAE ASAZE 5 ME 0142 HEZE =4 SA

2
OO . o i o
W S —— 2 miili— - |
EEDEE -
— —

» HZ MBI E EXS LIEHEE HHIAS0 SAMO 28 [

- Who.
Priority C S & <
Y ocial relatmn:*—.hu:

~| 5 B
s How | Wh
Tl where| what | when/| How i
| = 5 1
= _'Eg F{\F‘ﬂmib,r A, Priarity B, Priority C) -
luval 3 J ]
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=Self-modifying Conditional Context

specifying

Learning
Ability

Auto-
triggering

Fesdback

Service # A

e s et

=Main Contributions
=ubiComp & &2 e ABAE g AlAEIZ 25 oY
=L BEHHAS SH DiHA
= HEAED THALEH (reusability)
= 2 tE HE: SWIH(Who,What, Where, When, Why, How)
 AUlA i TR AAENE 25 88 O A2l

=Context Toolkit vs. ubi-UCAM

Features Context Toolkit ubi-LHZAM

HA S MU A% S8 & (Widger) 0 funiffed contex)

HUASD TNy & (Develaper ' definitton) gwiH

HELED I X fwidger) O (Consext Integrater)

PEHAE I HUI AT A4S o ¥

]

k=

EE O Current Computing Em. UbiCamp Env.
lu.vel
el

e ]

I8 '?i‘ 5
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=Qbstacles: People...
= Believe that computer make life more complex

Tomorrow

i

=Obstacles: People...

» Believe that computer make life more
complex

_EE =]




»Why Smart Car?
= Power/energy,
= Cost,
=UI, size/weight,
= Tracking, etc.

Hospital Tourist

Ju-val L

e
=y
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= ubiComp-related Research activities
*TTT (1995-, MIT Media Lab.)
= Smart Dust (1998-, UCB)
* Oxygen ( 1999-, MIT Al 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), st

Service
Environment

(SR EY

L weaar-UCAM
(ETRI)
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=Pervasive Sensing Technology
= Context-awareness Technology
=Intelligent Service Development

User/Objeet lacation {ubikey

3 ’ ; hi
uhifloor, ubiCeiling) User identity (ubikey, ubificor, camera)

Irl Chject identity [ePost-it, cPest-it, nTMS)

Event trigger time (RF
LEnsSOrs, Comara)

Uzer gestures (Sofa Sensor,
comera)

b autamatically triggers
proper cpplications

Application #1

sy bi-UCAM (IITA,01-03)
= Unified Context-Aware Application Model
= ubiSensor & ubiService _ |

i Tt = g '_!I
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* ubiHome-related Projects
= Easy Living (M5 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 UI, 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)

|u._'.rn_|1 iﬂ

=Services in ubiHome (Demo Video)
= 20-30’s Family (including infant)
= Context-based Personalized Service

Pervasive Sensing [ T e

Context-based
Services

s -

iy
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=Sensing in ubiHome
= Sensing user & environment nearby the user
* The variety of Sensors

IR Sensor
{Where Who, When}

w hat WhEn}

Web Camera
(How, When)

- i)m’n[f Sensor &

{How, When) l.lthﬂl'ﬂE Onloff Sensors

Usge Memaory
(Whao, When}

(Where, Who, When) i
]

= uh!Key (IITA 01-03)
= user’s id (who)
» user’s profile (when, what)

__,13_



iy * el =

=SpaceSensor (KIST,01-02)
= Gesture (what, how)

(1) Dwetect oser's gesiure using stereo comera
(2} Recognlee user’s [ntention in ubi-LCAN
(3] Drelegate recognized nser's Intention to Environment
(4)  ubiHome feedbock

PN TR O e R e o T
R e

b e 2AEH1¥
ALY i e  Japlb g

=ubiFloor (IITA,01-03)
= | ocation-aware (where, when)
= User identification (who)
= Walking pattern, velocity, acceleration, etc.
= Free from noise & lighting condition M=
ol e o2 | mn

LTl |

Swraice
= = Bl H Bl 15
o & Emnuce

B -1 Diock 1T

Ryl

e

Simple OWOFF ywinch

i
i

il
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=Dance Floor(KJIST, 01-02)
= Application of ubiFloor

» Play FG/BG music based on step pattern & speed

Tep

Saakr | P s e Ceam CEhern

Beltan

=subiCeiling (SATF,U}DB)
= |Jser’s Location-aware & identification
« IR sensing -> User/Object Info. from PDA or DB

FICIIN comiroiber
TXI43} AF madale
| R rrerre midule

| BV besiery

IR trapsmitter

m~

IR Receiver
inPDA ity
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=ubiSensor (IITA 01- 03)
= User-centered Pervasive Interface

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

Home Controller
lu.val i

TR o
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=cMP: (IITA, 02-03)
= context-based Media Player

e | memnme

1.__:.. e 3 ..n_ ..._....-;. e
— e i o
- _wiﬂl_ ..r-..:u..n-n_| M
- = i
- —— wr—mflnl-_.j
P 3
Comlaxf-bassd Sandsce’ user
|mm.:m-r-f-nrhcu-ﬂrrl
1
ot - .u-\.u-nn-| Gt - :-'\-l--mn o B -Hh-'m.—] r“;iuﬂr\mr:
R 5 *
{ ~ !
Sy

LF-'aw of uhiServie Expmole ]

g ".;.;,.;N

"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

Hecia Player

| Dlats Procesilng
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=CESUE (DML,02-03)
= Cooking Education System for ubiHome Env.

* Augmented Keyboard
for 3D HMD

_43_






