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Abstract Context-aware application plays an important role in ubiquitous computing (ubiComp)
environment by providing user with anytime, anywhere services even without any explicitly triggered
command. In this paper we propose a unified context-aware application model which is an essential
part to develop various applications in ubiquitous computing environment. The proposed model affirms
the independence between sensor and application by using unified context in the form of SWIH. It also
ensures that application exploits relatively accurate context to trigger personalized services. To show
usefulness of the proposed model, we apply it to the sensors and applications in the ubiHome, a test
bed for ubiComp-enabled home applications. According to the experimental results, without loss of

generality, we believe it can be extended to various context-aware applications in daily life.
Key words : ubiquitous computing, context-aware, smart environment

1.ME

FHlAR
sl

AFEE (1, 218 9 AE S HAs)

AFY A2 olgshd A8AS A oAy

128 2g & 9E 83 AR fuAHs 7

L]
F8 8HA

=]
A AA 2 S8 Aulas Wi

tul 3

2oy

2%

EREN

=4

D BFIe7|ed HREMNFE
jangsei@kjist.ac.kr
BEA7ed ARENZE as
wwoo@Kkjist.ac.kr

20029 59 11

120039 39 T¥

Z2AY % UENTY 25E AMEY HU AezHo
2 4R 988 £yt old I FZE o83
A OEE ARACA Ao AFHAY AHEAY
A BB SaiMw dARE ANEY HAuadgx W
oy Al BE glolz AFos AYHE Axdw
AMuElzst b ARgRbelAl B ASE Huls 5&
ATE 5 Qlok ol Aulx BAE FHY] YA
= ARASE AR TRl i 87 ARE vjolsld
HEg AH2g AFss FAH2E S $8 Mps
Z1€o] W= Fedit) 53], AMgReA BRge F
A oA HEYXEE QST AA otMY AHE



ubitomes AR AE2E 79 &8 Mulx 2y 551

AA ZHA AGAEE A
e mAY HAFEE g3 galolnt

Y, D28 7R g8 Aulad ds d7= oo
g Eolollx oln| Y= gltk )2 59 Colarado Univ.
9] ACHE(Adaptive Control of Home Environment)
T ARYE olgste] AgAY] WERE Y% fuHe
PRYXEZ FAgoan Ay 25, 29, Ay B &
= 39 AR 83 =AW Microsoft®] Easyliving
(413} GATECH®] AwareHome [5152 714 70l
Qe & PHL AABA £ Rutgers Univ.
9) MIM(Multimedia Interface Manager)& sy g}, o}
°1&, haptic gloveS ol83la) Algzte) Az Azt &
% To HEE AdrEZ Hgozy Algxd A
FE] AL AG gAe AFechel 28y olzg
YRHAE 710 &8 NW2Be e $8 Muxd
o2t A2 02 oug FHE e AYiES 188
= BAHE Jed,

2 =B MFE2S AFY 49 214 8938 o
T Sgsty yExE S S8 AElA 2®(ubi-
UCAM: an Unified Context aware Application
Model for ubihome)& A3t [7]. AQE mae A}
87 3 AR FHe ARE A3t SWIH(Who,
What, Where, When, Why, How) &elg 2d 29
ZE(preliminary context)& A= #HAA(ubi-
Sensor)¢t ¥ FBIAMERE Hed 29 AYAE
5 A¥s Y AN AElintegrated context)Z A
8l olHoRRE xulx o) AW AleHE H
% ZYXE (final context)® A= gHlAMb &
(ubiService)2 FA€h Atd BEHL 5WIH 8o
A9 NE BE2EE ALY AN 28 sz
E8AH PEze9 QALY 52 BYsis E3
Zt=th Context Toolkit [8, 9]0) AA9) &8 A)w)
Apole] RelxrEg Fshe 7b WA A}gst
Arel 28 Mulze EQL AT ARE @
, AIME ZEL o3 F3 aAAE AR g
W, At 232 Context Toolkite] H&e ¢
Mot fHAHlEE Balsted AiMg 28 Au2o)
2E 3 71%5E A4 @A fuldde =
FHIAB 27 AR S e 29 Adisds 4
Ade Ad2eg YAgosH A9 2§ Ay
2 AbolY] HRAS RART Ed Hulaual 2y
HELES olf3dld #Hxl AyAZ Mulro] Hash
T dH2EE HY AAYoEH 28 Aulzd I
Astd Ad2E9] BEL ¥R}

RO S

o
=
2,

=

=)

oo AR
£

& s g 29eiaE fudgEs
e PHYXE S $§ HHAE 7Y
Aol s AR, 3gAAE ol g
HY2E 76 $8 A2 RS AU
A 2S84 Azdy 7d 4
o gal 4Bsy, sgAAE FHY N2 584
W AYE BAY. BARez (RYNE Loze)
AF Wkl ds) Awect

2

. WHIREA HFE MBAS AS 2AYAE
gt S8 MulA 23

oH7A AEAE S 3-8 Auls Hopdle A7)
S8 deaE Hort fY¥RA gt 2 ¥
A F2 AHEL AE2EY g e ok
# 2k Schiltse HHYLEZ AMGAS QuAEo
#EE U Y 28AE Ang PHAI0. £
Dey§& HP2EE A7), 331 9BAE F9 A%
o #¥d 2E ARgw FsAoHIIL o=@ Fe
T 88 AMAt 27 desss Audoz 4
dehed HPAT $§ Hulzo) gel PeEasg)
duist FR7F SARFo2M QIR 8 Auizd 9
dl TBOLE ALEE & U AY2ES A=
At ek

2 =EdMe o &8 Mulad B0 AMSE
T AHUXEE A4S A8, e ol desES

Bk &8 Mulzs} Agste AYiEC] Yge
SWiHelH, &4 xMujxd) wh) 5WiHel =¢oz w
#aoH, 21 FA7A) A s AdsE s)u

<& MuUlaEe 5WIH 59 AdiEE o)lgstd A}
2 A4, AR 913, Az AR 59 dud A
HE AFstAd ®e 54 AlMRE SAHE AuE
= AZAt A AT Bel Sol Yok a9
B2 5WIH ¥ee AY2erx dofst 28 AMulig)
Hel o ARE I 4 Yok

EF o 38 MElar R0 Z A 4 e
AY2EE YAsly) Y8, A g 89 My
AZE A9 NPy Ad2ez wWasle o8 MuA
2RI wel & Aquiast MAe U5 PRe
AR Aelshd AE HE A9 AP Zrbe mu

A

% g B AZE AAE FhAY £§ Az
Wgol ¥R W 4 Aulad msr) 49 wpe
FHEE BAYel 2YEG. oy BAE @7
9o AN AT YHE YFP Balol wek SWIHE v



552 EEEL RS

89 el AUAES 3-8 Mulag Adshe ook

S8 APz 2o JE JPgyEsS setstz) 9l
3 49 Mde] AYAEE WFse Mulx Alsje] ¥
23 s Y A49d Ty s M7 SWIH
A g BEE EF AN £ glemg AxY 2
Aghe ARTE % ﬂ%“éEi e g8 v
2o Agditt §& Mulats o Ao AAMREE A
e 2 FEY2EES APSY SWIHF 25 243
T AHXES ZAITE S8 MulaE 38 A
g B3l Aulx dae) dadl HF AdiES Ay
A3t olEd 24 S B 2o} A9 Hx A
sl Mpj2~g

3.

rlo

™o

2t

]

o;: |

AFE 7 s FEE A4 5= Uk
HEAE 718 S8 MHIA 2¥ (ubi-UCAM

Adtd fFRlHE A ARY 4L 93 FE2E 7
S8 Aulze 23e st Arst &8 Mulx
ol&ste] ¥ 13 Zeo] fulMulzg fFulAMZ
79 fuldAMel fulMuae i Zgagn 2
VIEAD 2L o]83ld Had PRE WYAsle A
2 m@stt aEln fudMe 29 AsREE B
“6}04 2E TrHWHIM} AHeg 4= 9le SWIH &
2EE A% falMblaE o) )
ESS A3se B A

ES 53l AR A
% 2 F 53 HEAEE #
B

of wedstel Aulz dao)

iy

928 A3 Y22 AP YHIG T, FuAY
st @4 928 SudNel B% AYAEE ATY
2R 2zt §ulAA7 BY A%e 28 ddiE

— ubiService

Service

Provider
Context
Manager

Preliminary Integrated
Context Context
BWIH) (5W1H)

Teeicey

Integrated
Context
(5W1H)

A

Proliminary
Context
(GW1H)

ubiSensor
Preliminary / conl iminary
. t D
| ® @@ T
Moduie | Modue
¥ 1 AFRE VN §8 Mula By 7z

Edo] % & A 10 A A 6 Z(20036)

3.1 FHIMHIM

FHAME 27 13 Zo] AMEA @ AR @7401]
HE dals AAsE AMRER AXE PRES
HHLER Asle 2 AHAdre é’é(prehmmary

context decision) ®EZ AT FHAAE AXE
Eoll wel 5WiHe IBE xE zd_xﬂe sk A%

o] ZRHe=EN A4dE 2¥ AYzEl A4
o BT 42 $ol RF £t RE o182 Hw
Ae FUE dEHE o8 fuAME AMEA A

AR 2 92 ARE ]*té}oi %% FR =¥ Zﬂ
H2EE A5 248 AYAE @;g g.‘_g_ AA ®
Bo] 7% HEE vg HoE ‘AY2E golHy
g’ o ZAste 5WIHY ¥z *@*éé‘hﬁ}. g A
Y2 gloludels 53 ¥Eo 529 ZﬂE—ME %3
HE ATIH E 13 Zo] SWIHY 7 FES AAs

oft oX

T o rlo

= WHE F93th Who, What, Where, When
AA AE5E BA5te AdiE gholdalgd U
ol we} 244 AR Eck 38 How 2 WhyE A€
2E A 9q) E}E} THLE A= AL ofF7A) o
H7) W, ZAE dwslslr) de) 7}’@ B4 ®
HaHA ‘Q"ﬁﬂr AL F3l(gesture)Z AMEAF Y=
(intention) ¥ ZHd(emotion) ABES vy FHtsle A
Hg2E glo|Hejgld €43t 8|2 How ¥ Whyst
FHE AN FEe A" APAEET ogysel 2
Aect g A AYrE E}Ol‘ﬂﬂiil% AREsHE
FEldAZE Agste BRE 2 AY2EE fHMH X
1 o8] T2 AHEE & ok FuAMs A%
23 AY2EEs 19 29 22 HWAA gaoz A4y
¥} 5WIHS ZF 74e4e 9B FEFoEN
AU AES EU} #E8AH A 2EY & e AL
veltdth =5 AMREe o3 EISA ZI FAL
- ?ﬁ_ )=

—

l Prellmmary Context

Context who+\trwhat+\t+where+\t+when+\t+how-+\t+why+0

f;

If one of SW1H is empty, it can be expressed as -

3.2 SHIMH|A
folulAE AEY2E E§7|(context integrater),
Y 2~E #2)7](context manager), 347 |(interpreter),
a3 AHl2 2E (service provider) S22 A"
PE2E 57le J928 MANEERE 29 A
H2EE 44 A E(4Des $35tn SWIHS

2



ubiHome s 943 AYAE 7|9 28 Aul~ 28 553
£ 1 A92E dolnzy
Prcliminary Context Definition
Who 54 280 5 AL )8 (XM} o] E)
What 574 W3R SEE AEA YR tiato] HE AR R 243y A
Where AHEAZY Q1 A R AR
When ARl 91R), A% FRI} Ase A7 (dYYAR)
How 54 WHEd 529 ALY @% YR
Why 573 95 529 A8 % 2 724 AR
7 Rol Us) o4t 2Y PEe A8 FF A9 Bold 44T 5 PdrEd A AdUsE 2
SEE PTG ol A3 AUAE SWE 39 3 BE AL a0 Be Auas A dus
W Aol #1Y 2¥ AYXEE Aole) AW WAE BTk v gae] Asiel MAE F3 Aeis
detete] FF MHASES AARTL G4 FY PWO & olRy AuAE AMAFA BT AUAE 27
2Ze -‘?—E%"’%(Votmg)# A3 (Neural net)©o) AFRE 9 oddgE Muls g il ARE §4 goi)

Who, What, Where, When, HowS 2
ZH A% BAZ 2= 29 A

26] ] o Hel A e
o R~ E

E¢ Y2UE ¥R3n AR el vy 60 2g 4

k<]

ol

AHE-2}
Aag 7}7*301 %7 o) -]
7H8 ®ol WhEE PES A} AAgoz Apdc A
WL Whys A%87 98 2228 Who, What,
Where, When, HowE Y802 sl fujMulre =
LS dPN7 n s A4 e Yr Y 7
d BRE EYor ZAAUT). 53 NuAE YAy
2B AMgAlol wle} 2 AxE 4 glen,
1€ B3 2o} Aske Mul2g AFE & Yot 27
/gl)\sJ =25 AN E= HelAE 7= HetE e
Al Al AZE FuAMSeA desiAE "ok

0 r]r

K

O

Prefiminary Contexts inA T

[fonerer)

] [ ]
Who‘\] ]\Where,/] Whenv }J - j
EWho, '| What [ J\\When/| How/| - ]
Voting Voting Voting Voting Voting )
PO Neural
-— Net
y
Who [ What [ Where‘ [ When, | Fow [ why, |-

Integrated Context

1Y 3 B3 AY2E 44wy

AI2E #Y7e 2" 49 Zo] B4 Mulx mE
& A7) A AE2E 20 3 )4 Ho]

EE VAR 22 e 2879 11 B 3

nil BAGE Agste ARE EgHoz PR T
Aol 5 AE2ES 2N ]i ARSI e Aae
AP 398 ARE S47)E AeEn sy

B A%E Muls mEd Has Pgre
g AUl ZEE APA|gI
311'“71“ T JHA2ES) fulMuse #A A=
B 53 AUz RgE d8A7]7) 98 A gua
et HelE AAstd Adae farld A
g2 G melr 47l FHl v Al
Jel 81 2F Auls REo] AbgdlE dlebug 4
s, Mulx REA A" mabes 2
EE ##3}
2 FHIMuEI 2T} AA A=A )28}
710 FHY T2y I=gA] HulAy)
FohAl FHAED. 4 AElA mge
JJr /.3_5101 o, Hlﬂl’ﬁ} 4

=% 3, 3

NN

b o of M
_%_?L‘mlm__

il

119(_,
n
LU

X
z
l>
m{n iy

[ &

X
=
¥

mﬂo:“.,ﬁ
AL op
= K
=2
lm_a
= o
r‘“-ﬂ

LTS T = O N
i)
I

o
o
fote
R
X
]
=
R
E)
kit
¥
_ﬂ

TR e SYMul2(ookup service)E A Esh=
HEYZA dAg. fulAelaE AUJINDZ A2
she SAMHa Ade At [12], Zas 29 2
A2Ed digk JEE SUMEAZ Fosta, 2YMm]
25 SRS FHldAMd tEd FRE guiMuzz A

ST fulANsE o HRE olfshdl fuldAe

43 dgaln Wag YYAE WAAE wBIG 2
I3 fHAN2S BRI gl AR A



554 AR A

Hash Table

SZE 3 38 A 30 P A 6 520036

Context Condition #1

Information for Service Module #1

Search

Context Condition #2

Information for Service Module #2

Integrated Context

L Context Condition #n

Information for Service Module #n

ﬂ Searched

Integrated Context ==

Information for Service Module #i

¥ 4 79

2E 23 A

Pk oju) FuaME A4HY} WAR Hui a9
Ao ARE FA2 57 waB,

. . Current Service State
Service Provider >

=)
A @
=
Trigger The Service (Final Context) ]
[0]
|__Final Context :Parameter Q

Context Manager Matched Context &

Service Module Info.

Integrated Context

Context Integrater

Preliminary Contexts

a9 5 fulAElE FHRA Alol9) 4FE #A

HEAE

[

Jlet A5t KA Mulagl P
9T F

FE HAE

k&

A7l M 2ulE 1Y 84S A
H|E (ubiHome)' olghe fulFE 2 3
g 731 otk fuEe Fulg wxgy IR A

f A, Fhle 5% E"H ARl Al AE,

AHEAEe] 91X, AlZE e 2 Hds
= AA7E FEEN,
27t AFehe o]g3le] ALS-
FRAEI2=E AL Fol Aok B Aele

‘

B
A, on/off
ALY BA,
EE AF3hs
o] 3 Fui4l

A F4e

I o

4%
A

=
ZES

Al2td 43 FHE CMP(Context based
Movie Player)ghz frulAl8] 2ol thsf 2o}
CMPE #0189 AFANA oS3 22 Fegz A
H A& AFgch. AF27 A4 (LivingRoom) ol A€
FHI7I(ubiKey)ol AH4le] Ful g dWizae 2 433
F, ¥ TV ol e fvlo gowd AdeAM AF
He fulAvize 28] 202 Yehdd. AFA}
FrelAp 2 BE o BulZgio]oj(Movie Player)& A
g3y, CMPE 1® 63 o] AFA AY ARE o
%3}"4 HA7A 2 AR 2 g3 BEo oig 3
RE AT AFAE 2y Y8k 93kE Mdasiy
Ao A8yt TV 23802 A9} ol AZEx}
ZYRF Al Aol BAE 5 FHlEHoloje 7]
S Aojgct [13]. ©1& 98 CMPE AHEAF A A
AREAL A AHE, AZF AR ARSR BA PR, O
I AR Hde o nAdES) W AR S A=
EE AHg3e CMPSF 33 g AMelAg Aok

= el
2y

Ir

> L jr o

/—— User Identity

ORI —
User- Current Time , 2003-01-25 22:00:48

The Load umeg2 LaslTlme' 200}01 25 21:46.44 PLAY

Chnslle LaslTlme: 2003-!11 25 21 51 11 PLAY

afuri. Last Time : 2003-01-25 21 47 38 PLaY

Fifa Goal* LastTime: : PLAY
KOF ! I lLas1TIma: 2003-01-25 21:4817  PLAY|
NBA 2003 T Last Time : PLAY
| /
Mavie Title State

28 6 AR AR mE el AFY 4



ubiHome s $13F

Movia Player

{who what whera when how why}
¥

4 4

[} 4
{who - ~when how-)  (who - where when - -} (...wh?m.) (-.~when'how-)

ubiSensor

CoechSensor ) SpaceSensor .

" ubikey

ag 7 CMPE 98 AAAME

CMPE 8 79 o) ful7) [14], foiZEo|(ubiFloor)
(151, sx3alA(CoachSensor) [14], FZHA(SpaceSensor)
[13] 2= FHIANEZRE Fu1E9 AFR 2 Fo)
W FRE 2 AY2ER AFLedh M0E F
e RS ddsle HAME o]&dte AMER A9
(who), &9 AHE(how), &% A1 when)& AZ 3}
HFrlIEZo= F8lE nigol on/off /‘ﬂ’\']% 7}E 5cm,
HZ 2cm 7tZoT uix)3Ft AMERF A A(who), AME-
2te] $x(where), At AE(when)E Azt &)
AMe FHE Lud AXE on/off AME o83l
AREREe] org/dold 59 % AR (how) ¥ AR
FE AFF 2 FAME 349 AASE oy
st CMPE A|o3l7] A% AHeAl 3% FH(how) 2

o
i

® 2 fHE

tio

_(13,]

o

il

AYZE 7|5 S8 AUz 2

BAE
=

555

At AHE
CMPe] 925 = #ulAde E 29 2o] FHIE
9B glolneE AME-Sle] 2 AHAEE A4S
. d& B0 &Y AFA (sJang)7t AAR 4F
s fBl7iE “sJang\t-\tLivingroom\t200301271940
\tEnter\t-"2te &4d HH2EZ A48ch AFAst
Lemel] gkom aubilME “\t-\MtCoach\t200301271942
\tSitDown\t-"ojg}e ¥ AIAEZ A4t AF
A7} &gl A golu TVHORE cyiztd fulEz o
= “sJang\tTV\t-\t200301271944\Comming\t-"= =
Y Ad2EEZ Mg ZhAAAE AFA7E HAA
QBEZ B “\\\20BI271945\tRightHandUp\t"e) 2=
9 AY2EE CMPE AYIth
3, Ad2E
2 F449d.

A3 e
= A

a1

A e]7),
537

Hel A~ E

Haln Ty e Z835)e Who, What, Where,
When, How& 238t} a8jn AZA%E A&l §
HlEgololg Aolshy) H%\} A7} o AEe) Why
& ZAstd 53 29 g,
1% HeAE Bl 44D FE
Elol gl A
1947 H&
2E9 dAH
S ESR=]

3k

=
o

EZ

—=

HEl A E

=

AA3E P2 CMPY Ao =

2 T4 %E} 2y 87 el %—i}
54 A92E 23E Fod,
‘63*]2 WH 423 IeldEs

o2 CMPY AMulz=g »a@x\]?lq

I8 99 22 CMPY Al 438 Au~
5te] 23 AHAEES HE AYAER W

N

rlr lo oY

1}

E
J

=

=

=0
=
[z =X
==

}n%ﬁrﬂﬂm*:\t

o N
o N,

A

B
T

ZholBeje]el 4

Preliminary Context  Definition

DNESES

Wi
ho 1.8.WwWoo, sJang, yOh, sLee, dHong, sKim, yLee, ySuh, sOh, mLee.
FHIE] SEE Aulz g
‘What - FA& o Light, TV, Movie Player, A/V player
- 43 4 . Volume, Speed, Size, Luminosity
Where FuIEel 97 AR
er - LivingRoom, Kitchen, BedRoom
When AZF AR (YearMonthDayHourMinute)
- 200301271200
fFEIE AFAte] F3(3%) YR
How - Enter, Exit, SitDown, StandUp, Coming, Going, G(Select), G(Play), G(Stop), G(Pause), ((FastFoward),
G(VolumeUp), G(VolurmeDown), ((SizeUp), G(SizeDown), G(TurnmOn), G(TurnQff), G(Bright), G(Dark)
FHIE AFAle] s 2 724 Ay
Why - 9% FH o Play, to Select, to Stop, to Pause, to Increase, to Decrease, to Select, to TumOn, to TurnOff

- 74 A3 be Happy, be Angry, be Sleepy, be Active




556 FRAFH=EA  LZES o] B & A 0 A 6 S (A036)

sl I8¢ FETY. T3 AHHL BRELS JiEQ
TulZgojoir} Akl Play(), Stop(), Select(), Size(),
Volume(), Pause(), FF() 5o Mulx 7158 AFsi, Z
ApZ 7158 B AY2E 219 dZdck

5 & 8

AXE 2Fl F84S FFE daf fuIE s
EWEE olfstt L9Y AAE taoxm 712

o Egolojs} fulMu2g THY CMPY #+84%
e AR ST 7189 FHlEgolde 4
AE (Winamp)ehe vltjo] 2A71el] k-3 (java-duke)
e 2702 AE3HEY [14). 24E gdxlelAls 99=
g Aoyl AT HMERL AFstdct. =&
CMPE AJojdl7] sixe A8l B4 59 AH2E
o 3 FRE LFATH

£ 37 zol, F FulFyololy HHE ®instr
Stal fulgel e AlHAAMRE Gt TVE S8
Aa" wg7x A- A|ZHE7E A7, J8E B 9
8 Agat A3 Ul gEe 9F B8 99 9
5% #EAIAn. w3 7 FHIEe g FUH AF
E)(CPU: Pentiumlll 800, Memory: 256MB, OS: WindowXP)
ol Ad AlZE wel 7 Ao} HH wE WS =
(A Azt Blax AR-8(CPU usage)ol wis) ®la

230&

ubiKey, ubiFloor, CoachSensor, SpaceSensor - —_—

Pushing
Context Integrater

e — oupin
Preliminary Context Context Grouping ]
Preliminary Context '

AT =05 seoond Preliminary Context ]
= (.5 secon —_— - -

' Context Decision
: [ ™ Neural Net
@' | for Movie Player

Integrated Context v to control Movie Player

R
Who What

Hash Tabie

Y Context Manager ]

Context Control Module of Movie Player
Condition #i i.g., Play(), Stop(), Volume(), ...

- Searched Context: SW1H
‘] - Control Module: Stop

, Call Control Module with Final Context

Trigger

i.g., run Stop( User Id, Time, Movie Name)

stk 1En ¥ 4= AY Rl 4 2elEYo)o
E Aojg u) A= BFE(Gy 2F5), A4 o
¥ BAE(AE EAE), $EEE eyt

B 3o Rz ulel ol ALyt AQQLE A}
£ v 935 ddsy) 98 o8 DAE AXH o
3 2l2xE FEE HAsof Aok Wk 2 E ol %
o] WEe A e 47 gskon dmygoem
Z718} AlZbo] A EAEH AT wbA AEXYE CMPE
o) &8 Wi AgAle AYAE Fxo) BHI A3} P
2E AR 9 #E AMulx Fo] AFog Ag=Ac
AMEAbE CMPE ddsta, dste 93 A8 49
wjollzt 2 WS WH ek 2715 A7ke] FA
24990, 28y CMPE Ad2Ed dig Has o
3] Z+ 9B "HFd tF W Ae] =Fon i
HAHEE A SAFEUTH

E 49) vehte uiel o), dipe] AT 99
FalEeeolo] A Az yemz Y=
g4A HEsger AHgd o] & BHE
& vehhA ggieh whd, A18A7 CMPE A
AL o]gste] CMPE Aojdt= R Wye] g
7o) fA=e Q2 2708 93 ARG A
A VEREAT 9y HEs BA ARy AdssE @
Zo] CMPE Atgstedl HAeghe: ATt 53,

[» ol
& o

fllo

ata

oy & o Mo [|d
>

| MultiCasting

|

i3jeudiayuy

‘ Control Name (P:
. : Final Context
i

.

2% 8 CMPe] FE2E B3y, PHAE #E7] B 47



ubiHomes 93 HEAE 7% S8 AMujx 2y 557
s Jg AEs yehlls 71&e FalEdelolg * 4 393 27}
=2, AHgRte A IR 2 92 YR Fo Adre Winamp CMP
E o] 83ld ALERA} olm B sl Exd nour 9 g BAE Easy Easy
. = = St Az 1 min 2 - 3 min
OLZ =] e = BE = o 35
&, o4 i! 2e 9% 59 A vHetlle A48 2 Normal Ensy
CMP2} 78t Auiae AHgxl9 uPéE F7HIHA THER Normal Good
o &, AHEAE G8lE HE 0] ofeas @)
#& oA g wopsle EWE EH o KR,
CMPE Aojgezx g3t #4de FFEE 7Y 6.4 &
A 3 AMEAe =& TiEzhe )
AN HR AR e RSgE e, B oeEe $NANL 3FY 879 489 AU
E 7 &8 Aula RYe Adstdnh Aoty mae
% 3 YA w} E 79k &8 ) 3& ALt A E:
AR, AY2E 7Pt 3§ Muize) AY2EE 5WIH
T Hinamp LT FHE AHBSln ool we} BHUrEE 29 AYz
2718 A7t 20 - 35 sec 8 - 12 sec _ N s
off Y dY 5-12 2-3 E, 5% dY2E HAF A92E 502 Aysgos
A Ak 100 - 350 ms 500 - 1200 ms A HE2E JdS Hr)l B gk X, A9
Bas RS 10 - 15 % 30 - 40 % Ade] AH2EZ o)g3lo] M & Mulrg =
“state: Start ” - =
Ubikey: (who - - when Enter -)
_Coach: (- - when where SitDown -)
Next State: Start /_\
{who - where when SitDown toStart)
— ———— State: Select State: Stop
State: Play - gDA/Msouss:(who tiﬂé ( -)selected - ubiKey:(who - - when exit -)
K SO (- - - - -
SpaceSensor( -~ when (s _L_|FAtouse. pay-- saet T —

PDA/Mouse:(- size - when selected -)

(who size where when G(sdw)
toDecrease)
(who size where when G{sz)

toNormalp|ay) {who volume * when G(vup)

""|tolncrease)
{who volume * when G(vdw)
toDecrease)}

State: FastForwd
[SpaceSensor:(- - - when G(p) -)
PDA/Mouse:(- play - when selected -)

State: Play
(who title * when G(p) toNormalpIay) -

“Statel Play o
FastForwd ate: Play

SpaceSensor:(- - - when G(i2) -)/G(ff] -}

PDA/Mouse( F - when selected - R

Next State: FastFowrd

(who speed * when G{(ff2) toincrese)
(who speed when G(fil} lolncrease)

State: Play
SpaceSensor:(- - - when G(pa) -)
Coach: (- - - when StandUp -}
PDALhAiuse( pause - ~selected )

Next State: Pause
(who title * when G(pa) toPause)

2 9 CMPe] e AR o #Helx

Next State: Play T e Select |(who it - when G(p) toPay)
h nere when Gisu State: Play [ S
(wha size where when P) SpaceSensor:(- - - when G{vup)/
tolncrease)
Gvdw) -)

—J e
PDA/Mouse:(- volume - when selected ’
Next State: Play L i |

S )4
()

Next State: Play

State: Play
SpaceSensor:(- - - when G(s) -)
ubiKey: (who - - when Exit -}

PDA/Mouse:(- stop - when selected -)

‘Next State: Stop
{who title * when G(s) toStop})

"~ =
\ \
" Staté: Stop, Pause

SpaceSensor:(- - - when G{p) -)
Coach: (- - - when SitDown -}
PDA/Mouse( p!ay when select )

Next State: Play
{wha title - when G{p) toReplay)

State: Pause
ublKey_(wioi :when Exit - )
Next State: Stop

{who title * when G{s) toStop}

toStart)

G(ff2)->G(FastForward)

Gi i . i
G(p)->G{Play), G(s)->G(Stop), G{pa)->G({Pause)
G(sup)->G(SizeUp), G(sdw)->G(SizeDown), G(sz)->G(Size)
G(vup)->G(VolumeUp), G{vdown)->G(VolumeDown)
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