S MFYE0! 7t5T O XgEgXel a4

2
odt
1
o
u
i
il
©
>

LSTE0 ZM= 287

4 AFA el 7hsdt vlole AFAQ ek 5 Frge

L4 ok
P 71E B3 BRAL $9F AxIAY 5 AFSTEE AT 4 Juk T, Aad 7)o gk BAL o gdtmEg shH v
719 g ZUEY @ 4 ok B A7olA T Wireless Personal Area Network AellAl 7147]71¢) el & -‘d’—l’%‘” T AT T AT
7R FUE T fRuY LZEo] ZeYAIE AR BF ATl Hsd £ HEAL Ao A A ZeAd wel
AE 93 GUIE B2 AdFezy T 71d7718 Alolgd F JAEFE A1HE ¢ At F 3ty %i} Bris T8 Z29Yg v}
A BE HAY 7S Aostn RUHY & 4 9ok

I|I9E B8 252, Y MY, G0l XY, dus

Software Framework of Reconfigurable Data-oriented and
Bi-directional Universal Remote Controller

Youngsul Shin" - Woo Jin Lee™

ABSTRACT

Most of existing integrated remote controllers can control only a group of home appliances made by the same manufacturer. And they
cannot monitor the status of home appliances since they are based on analog RF (Radio Frequency) signal and operate in a uni-directional
manner. In this paper, we propose a software framework for a bi-directional universal remote controller (URC) which monitors the status
of home appliances in Wireless Personal Area Network (WPAN). The URC can handle the control and status messages which consist of a
command with related arguments. When a user wants to control any home appliance, the URC can be dynamically configured to its
dedicated remote controller by generating a GUI according to its profile. Any other devices which have a capacity for understanding the
profile from the controlled devices can play the same role of the URC.

Key Words : Universal Remote Controller, Reconfigurable, Data-Oriented, Bi-direction

LM E A7171& AR 4 lofok a1, ZRT AloE LA
ded A4S B3 FPT 5 Qlojof k. 1 Ao
Ogd Tl HEAE shte FEHoE dUsay] el He 7hdr171 dHE B9 dRAE 3 2UH
A A7 7H e mE JHV7IE Ad] AE T Bt 771719 deiel el AR Alof gL WL}
g oAze] g AT AY Folnh frulAH2Y F & T 715E 7hHok g
okl FVIEAANA 7H7)71e A FEIFR717)8 H o 71E9 HRAL Aol il FhdvIZlo Aol BE Al
7k glen, ol B #estr] AF AorV|E ds= 9& A o] diojE7t okd Al2dg AF3}
gk FAITH789,10] AR P o] FHA 2FARL Wzl 7Hd7I7I7E el & Ao FHRY ALT £
2M, % AEAL 77719 F/el dHglol RE 7} it el 7 vEvt 327 @9E] Qa HES
TES A ZE7F AladE Jesy] et ¥y 2
% B A7 AUEAY 9 ANEAATIELY UE} IT 974 437 zo} QA g A A HARZ FAES 7RI R
8098 Srads SaHRen, FAIEO 2A AT AL A A @ 4 gy o) Add 43 Azd % FAol
t 3 3 8 ARYSE AAUs AR AT e @ W AuADEH A = shte] Aol
t 4 35 9 Annsn AR GR 2ig . g
ERAFI2007 49 163, AAbehE 120079 99 109 HAIRE o] gotd AHe HHE AP 5 gl



288 HEMRES=FAA H14-AZ H|5z=(2007.10)

A9 By 54wy
7718 g BUHD & 57
Aeje ned Aorh Brbse,
H7h Apalo] Alole Az wAs ow, el o

<l 2

¥3e Agad ¥e o4 7

Agae PrAL A4
A meh 7h117]9

- m‘o

_n
G
a2
[y
rlo
N
2
X
N
fo
>,

gutel 5§ #E Zi% mg Aol giitel =HE 74d7)7
Aoz 7kAA frt A GA
A71718 JEAE o] &t Ao +
719] Ao AeiH o]~ HHIF £F
ol £3th A~ZEYS] ZHAYA AolA =

THoZ ATFAFE F AUtk ATl JbE

i BE ng 7} "a gle
Zbzte] sjgEE Aol TS AAE
& Aol diio] HE 7HAVIY FRE AT

_\|L_Y‘_J, 1kl 22
= oot 9

N ol

<o Lo o S

(] XN

(g

.y NI

N

l‘_>:'.,

i

—

T

=

B gy x b
il
I

e 2 H
&2

o

o 5o
)
&=

&3 Zol A" ARA oF F
el 27N e
A 3l AAska,
Ho| A5 Ag wAUFE 48l A
ot SZMWt 74]%—*—1"& GuIel dis 7lesta, 783 29
et Fr7he 63 Mednh upTHo R 73N ZES
ool o AT AAE 7|t

rlo

Eg{_n{
v
> oL e
r
-
o
it
rl
o
i
2,

URCH| EE%]

71Ee 5% frdel dg o
<E D2 58 grHy g
& 54S Bt 7 %?& AEAS ﬁ‘ﬁg =44
=

ol
e age= —E%—‘o‘}ﬁv}
2

wug Falg l%o}ﬂ HE7 7]
3}Xl%§}‘?}[123456789] A
A A 93 3ce Az ge
£ dleolg xgkEel viajz] Bao] glr) dloje] X &
AR e Ao RS dest AR5, 6, 7, 8 9, 10].
gl Aol 7hEe B g2 ae ATt ol F

3 , 4, 6,7, 8 91. AFAdo]l Brted A
71718 Ao} ARE vwE n
) R i d P = [ e
A4 TEOWL 7pAY]7] g BT AXse %
4 Ag Z2odg dxse RL

o4 o= o >

>

rio

o )
My o
ol

>

]

ne

o

> F

ookl & 4o oo 2
N

o
Hﬂi;
)
S

Moo
4
2
o
o\-m:i
LN
X
oo

[ 5 B )

(B 1D IIE S8 22 e Hn

Uni/Bi-directional  Signal/Data-oriented Reconfgurable Where to get profiles

BUTRC (1] Uni-directi Signal-oriented The RC
BCP/ECP RC {2]
GRC [3] Uni-directional Signal-oriented Possible Appliances
Agent-based RC (4]
Mobile Agent RC [5]} Uni-directional Data-oriented Impossible Appliances
ICrafter RC [6]
BTRC[7] Uni-directional Data-oriented Possible Appliances
PUC [8]
Context-aware - o "
Controller 9] Uni-directional Data-oriented Possible Server
ECHONET RC [10] Bi-directional Data-oriented Impossible Server
QOur URC Bi-directional Data-oriented Possible Appliances

Z74H0og2 A7 Z2de] Awe] AFHe Qe

A% Awel geel el drHg, 101 747171
Zzge 47 dg Azl A3HE Aol s
% Zzd BEs] dHdE ofd FHYoR olFelAw
AL @) Fud WYL AMHeR 2R A9
$2 glom, T A S e ERsE A9HA @
2 itk Zigheedl A%, T2 AFstel 4goz W
33 JAA T GUI Ao Be Zzhe ohth

£ ATNE o 4He FF ArAd aTNGL uF

A1717]1 e dlolE XA HAAE o] &dte Yo
2 kA7 FEFgsta, Hr7e dEEe]x HB
i THY Z2EE 01%3}&] Aoz A7l Hee F
3 227 (Universal Remote Controller, URC)E #93}7]

Ag 2ZE0] ZYYYAE AAPTL ALY LZES
o] ZYgAE WPAN 7]%¢] URCTH $4a B o
g3l9 7HAZI719 dolE A dFAQ Ao HAAE mdsh

t} URCE Ao ulde] Hi: 71@779 Aus #adstn
7tA71719] AdE W3R Qe LAEE oHEE AP
Aok 77128 QEH A AU P T2EE
o] N AN 7IE Aostr] Y3 AEH | AE AMAF
URCE A7-A3dth wald, URC 7171 9 7177128
B degd ZEds Esﬂ AFHE 2 9= BE A=
URC¢} 75“’ Agg & 4 9ok (2¥ DA URCS #2
q4ES & 7 e 71719 48 B

The controlled devices

| e e

-

Stereo

I

Possible candidates for URC v

Air
Conditioner .

URC PDA Laptop

(32 1) URCY dgte & £ As 71719 of



& M0l 7tsst

3. URC 2=EfI0f =y Y3 =

URCe 7Hd717]19] Z2dg oldste] e o2 HH

A2 dolH AFHI Ao HAAE dEFozH 7Hd

71719 Ao} HHEE de¥o. £ URCe 7Hd7171¢ 4

dat 7HE7) 7 el A “‘“élﬂ oMIEE AT

4 Stk URCY iEEﬂﬂ TEE (O™ 2494 Bt
T8

WAAE Hegeh g 43
1 oWE WAL A Be SHUE

- =

£ URCS] 4ol wat 4

rrznY AYY 22y

[
t

A

e WPAN QIE|dlo]&e 4 §4& AF wizlolth

M7 25 dddE Z2ge XML B4 g E3 94
3 dutolx e AFEY. AGd T2 P
= 74A7)7]12 2 oA Aol rcH—t— zzd A% #HA
ol dasA ot} Z2go] ¥IE 7tdr]7]e] QJEH| 2
AEE GUI AR} of &gt

JHIE WEHE 717128 Y AP RE oME o
NAE AFsAE gedh @A Aol FA Has17) 2
Qi olE HlAAE ARWLE B9, URCE 7H717)9)

Ad2EE A4 wn spdvlsle gY dmg S,

XML

Parser
WPAN Process Displa
Interface or splay
, Event ,,,,,,,,,,,,,,,,,,,,, , Deme ; GUI
Handler Repository | " Generator

(32 2) URCe| AZEYof ZYA F=

Profile
Repository
" Event . WPAN
Notifier Processing Interface’|

Appliance
Controller

(38 3) 777 ]e AZEYH 7=

EQI0 ZHANZ 289

GIOIE XIZAQl oratsy &

it

2|2719| &%

Aojskal Al & 7Hd7 171 FEH dgd dut ojHlE o
AR e A sA] Feoh woF goo 7ha7|7ldaA 2l
1% o|ME wA]A]= URC 4 gefel #AZol FA AH
o] URCE 21§ Ade g#doz g ¢ gk

7HA71717F A 9] e EE URCOl &el7] fAsiMds
71E9] AN NRZE REE FhEiol o A
71E M7 T2 BAE HasEe Aol v s
(3" 3lA Hole 7bd7]I71E FA%te F2 AXUEE
o3 2o

_l

2

exed AFALE JHH7|VIY ZRIAS AFIG L=
& 414 Ao APIS GUI AR E 2§

eolilE FA AXUEE 7FA717|0A oWIET} 2y st
B, olEe] g FAHY HE7E obd ojHE LA
AHd S g

URCZHE Z2d A4 QAo x%\;ér:;]tﬂ A7 T
28 AL YE A g a3}, £9 218
HAIVEE UR(H Ao} HAAE T4 0}04 xﬂoi ?@dé
A A8 Aol WEHE dEdr. Ao

[<) =] © %

7HA717] Fzell MAE HAs 87] A8 7t 7]
A o WlES thd FAH FEIL ofd o|WE T4 A}
Ag FAe ALE oHIE FX HIEVEL HEE A
=S

4. 458 HHUEF

4.1 WPAN &%

WPANS H3% 7% URCE vhiEH == &2 o]
B 9EE 3z, 7hd77lE 9 =27 "ok smduold
£ WPANE A#star #gjsis, o2 w=xg 7bd71717t
WPANY) A& & e Bde Aot AFE 4d& 714

7171 URCel 918} =2)d F48 @ wedll, 12, 13)

URCE 7+71717} URCH) 92 2% ¢ o
o4 [BEE 4% $¥t URCE 1% A8 ¥¢ 4
 [EEE 2907 2F¢ s 7Haz7le =98 Fa
g3t vk 7hdz)7)e) [BEE F271 34 el
1A gotd URCE 94 a%$ AgshA &=k
7Fd7171= URCel A3 d25AY, 2tge Fag oy
A7F 7AA7171d =2dA] deEuw SHeHE S dZ2E
F QTHIS, 14]. B4 B, BEE ol83te] WPANS &
Aot BE 747718 URCS A28 & AUt

;0 mlm

42 URCS} 7187|7|e) 71289l S&ab
URC7 771712 Alofstes 34 e A7 o, =23}



290 FEAHMelstel=2X A M14-AH M5 (2007.10)

URC " Home Appliance
L i { Request Connection |
—_ i \—-‘““"""‘l‘"““*—'“
Permit e e —
e |
" Requestpofie |
E=—————{__elver Profie_
[—‘4 Profile { !
Request Context |
b elver Context_
‘ i} L
Generate GU] p———!
1 - ‘
Transmit ‘
-, Control Message - i
L*—~~~[' _ Respond

(32! 4) URCR 1Rl S S B

e ]

Choose To Set Off-Timer

Input Time

} 1 Transmit Control Message

Set Off-Timer
Respond

{
! ' Confirm

(a) HE o 7152 48 2ty

Src. ID : Ox1111 Src. ID : 0x2222
Dest. ID : 0x2222 Dest. ID : Ox1111
Transaction ID : 0x3333 Transaction ID : 0x3333
Cmd : req_set_off-timer Cmd : resp_set_off-timer
| Hour : 23 Hour : 23
' Min: 30 Min : 30
(b) 2% oiAiX| (c) S HAA

(3 5) TV HOE 28t HMof HAIXI2| of

AI2E AHg oA, Fo] WAA Ag dAZ v
(¥ 4= URCPt 7k471718 Alojates Al 9AE Roh
A 7bE7171+= URCH 92 23& stz =83 F48
g g 7bA7)7)7F URCeF 9239, URCE 7147
7oA Z2Hg aAgch XML HH2 dgge 232
B sl Yulelx AFad] AT URCE dhte] 714
71718 Aojsk Fo b2 7bA7I71E AdEe i oul
o] AFio AZY Z2HEL o]£Y ¢ YTk URCH 7
71719 Z29E 7t eAERE sk e Ae A
B o 2 gk g Z2gEs olg3te GUIE A4
7] Aol 7tA7 71 AHAE ARE @3k GUI AAA

TuwRC

(Emergent) -~ EMENGeNt - oy
~ Net .7

¥
‘ Handle ‘
Emergency Message - L
: - From = fyeg
~1%) tre controted [res]

.- device .’
Ignc[e _/1 T

‘Request Context- -

S

Update

-

(JE' 6) Ol““E D1|/\|7<I Xﬁl J—P‘*

“Home Apblia}nce )

.

' Event

Notfy

_Deliver Context

Z230] F3E 7171719 AdEFe)= HARE o

gat7] ech URCE
ASAZRY BF 9 2

she 99 == Az
of WAXE HEFT @
& Aol B TVE Aol w478

_vg

AR E o] 8dte TVE Aloste
7I5S Adsiuzie 2wz @
5 AQ et /\]
I, A <t 7%

thils 43 ez ?"é% A
A elE) Al A dolg A

{0

43}

l'l].l.. l"-\,l-‘ o £
X o off fu

Hetol URC
o 23S FHY F, #9 ZH}E URCY ¢dth

MIE vlAAE Aeshs HFL (27 6914 ol 7
3} 2ok Gy oMES 7176l wAeY, oliE Exv
AZHEE URCO A ojWle ) A1dS <tk URCHH ¢
Ll

oMl E WA|R]E= A HT}

Ao EA#t}. URCE 7147174 7
33 0F A AE 5= gidh

44 =24 #o|g
URCe A A% 7bd71719) 22
24 z3hd 7pd7171¢] D, A 2,

HE HARE o o= FAYIZI 2 WARE
AEeA gwagth A7 dJA Al

F9 thgeld,
URCE #AAE 2d 7hdsvle] ddse dee aqd
024 7H17)7)9) FHE GHOIE sl FH7)7)) W
el 2 % 9ok AHa71717k URCE Aol tiagel ohig,

HAEAEE

H WAIXE URCZF §4] Yojok & AEEF vehdo
URCE &ulZ 715 oldE WAXE stz o] tAS

|

AL

T

©:

' 85
5
Sl
Bt
i
Rl

Hpol2: EZ oo AR Tzde 3 Ao] API
o GUI Are QoA HH HolHo A4dc) tjujo]
2 BE golEe e Ho]A Hu ol g Iz
5 Eﬂﬂ%«l AHE dE (28 Dol B9t URC/H HA_1S
Aojshe F<h AZE 7H471719] HA_27F URCHl 92 &
F}& 3 HA 2= =83 F42 URCY o3 g wta,

.—Yl



=N M0l Jts
URC HA_1 HA_2
Transmit Control Message
Respond
Request Connection
Permit
Request Profile
I Deliver Profile
Transmit Control Message
Respond
Switch
Search Tables
Request Context
Deliver Context
E Generate GUI
Transmit Control Message
Respond
D | omapin G SR e toformation
HA.1 TV living Room | (unique addz) 1 ! Interface Information
‘ ' HA 2

HA_Z; Air Conditioner © (unique addr)

URCE A

o o o
2

o |0

T

|

oy
L
6%

g ML
S

2 B oox 2 2 OB M opoh A X
2 ook o o

3w
fo lo
»

rlo it
[

wot
a
30
+
X
4z
djo
o%
m)«
ol |d

ox
}oll
L
Q o
o
fru
iy

2 2

.

== Holgel of

gt URC7E Ao
2¢] tuo]x BE Yo %o|A] [EEE F2

N,
2
ofj
a2
ro do

(=N
o A of
¥ rlo

M
o
K

o
o
)
Q
S
el

Interface Inforration

€ HA 2%

st GIOIE] RIZ QI

EAO ZaR= 291

.
v A ] [x
Reservation E Tuning J Reservation ! Yoning ;
o | s .
. S e i} ‘Oﬂ’b_ PR _
Canoel | 72 | | pewn | w0y T 1
ey TNy e —
Vvome 08 | | pown | Up ‘ I | M | 30 (oown] { Up 1 |
: AN | T St B )
o | H (o
" power . oK

[ERSRS f R |

= - R N

(a) TV°| o @ (b) M= 01|0k App gm oy
(33 8) Tvel AlEXl Gl

CE 2> HEH QU B3ig 98t e

3 B s
<front>, <ffront> TR QW T QAE BEEICHL
<palr>, </pair> THE i Q4% QSR TR AICH

<menus, </menu> Dtive Lol G5 8 5 205000

<menuitem>, Pho b F sl ey M T Y
<jmenuitem> Wivr 0F Bl GHOIRYE KL

<pop>, </pop> g ?'S’.?«’.:  uach

<front>

<pair>
<label="Channel"/>
<textfield id="chtext", editable="true", type="int"/>
<button id="ch-up", label="Up"/>
<button id="ch-down", label="Down"/>
</pair>
<pair>
<label="Volume"/>
<textfield id="voltext", editable="true", type="int"/>
<button id="vol-Up", label="Up"/>
<button id="vol-down", label="Down"/>
</pair>

<button id ="power", type="Power"/>
</front>

<menu id="reserve" label="Reservation">
<menuitem id="reserv-off" label="0ff">
<pop id="off-time" calledby="reserv-off">
<pair>
<label="Hour"/>
<timefield id="0offTime"/>
</pair>
</pop>
</menuitem>
<menuitem id="reserv-on" label="0On"/>
<pop id="on-timer" calledby=reserv-on"/>

</pop>
</menuitem>
</menu>
<menu id="tune"” label="Tuning">

(38 9) TV Z2ZE NSk QU ™E
A3, Bla <front>, </ffront>= 7
: UEbdth 28n Ady £ 9
et o] AL BE AT
w}aw <pair>, </pair>& AHg-3td #HHAH 7
g o YA BEE B}
ASH o2 Yepdth AR 4% 2>
<menu>$} </menu>% o]&3td ¥ Flo=w E‘ﬂ% T
Aok <menuitem>, </menuitem>& ©¥F &

.L4

55 e



292 BEXelSte=2X A M14-AT X5z=(2007.10)

51

J8
ot

i
o

g}, <pop>9} </pop>E Wi ofeldlo] AEE]
Aol A7 15E A% #Y =S5 AAded o
ot} (28 9€ (2g 8)9 Hole GUIE AAsE TV
o doj,

Mz BAAEHE HEOY AH EAE F9 GUI 245
2 93 g1k Fesojof gtk oAE Fof, TV ZEHFd
AHEE label>, <button>, <textfield> %o] AA¢ GUI
2245 vepdth URCE 71471719 Z2gho IFHE ol
& H2ES Ale] 7t Y glejBeelA AdEe
GUI 242 #3AZh wepr 543 771719 224
olg}= URC 9&g 3t 71719 wiet Apilel 2= GUIE
ARsez Zt7) g2 GUIE BRY +

[H oo 22 i

> jU e alo

il

6. *&= It

URCS} 7Hd7171¢) =298 (29 1008 2ol #4494
Bo AX)gth 777 ZRafe] AXE 7] &
7HR717) 9E8e galste dEwolg ot} A2
2744 Autg AMESt FEE o, FA Z=
Bluetooth v1.1 Class 3[15]% AM&3}9ith Bluetooth
URCS} 7F4717] 988 3t S2E0 3 3ol
%3t9], Bluetooth 5L E2E9 RS232C Z2EZS
blo]e] nEE 3o BRI olEE 115200bpsE AA
t} 7}A7)7] s EYelelels URCEHE T4 B3
A2 & o]3)3ly] 3 Qe ZejEjr} Fastie
A URC 712 39 dlwolA (238 107 2o dA
URCY 429 gl 77179 B&E & F gk 1
224 AUl X 247 Addr)

A 2= 2477t JdeEE ¥, URCe 9= Z=2d

A

fo o Ho fIr

ob o me H Moo |> a¥
o 3@ S N omd ol WM

N

4

e,

P

o

Serial Driver

Operating System Windows XP
Language Java
JDK 5.0 U
Library pdate- é
JavaComm 2.0 Win32
Bluetooth Bluetooth v1.1

Module Class 3
Baud rate : 115200 bps

(38 10) AlaEe] 7oz &

< 58 GUIE A4t
(79 12 URC7 4
®elth, URC7F 24Ul 2%
2 Agdtn, A 2= 2F7)E Ao
L£27t AX BEE ARHUGE £3 234 :
URC7} Alg71g2 Aojg dgstax & 4%, (28 13
3 o] URCS 972 Hol de 7Hd717159 558 712
A% o] HAsSHE wiirdllA Ag71E A=g
(29 149 2ol A=gE 93 29 255 4
AReta, g die HEoz AR Age gEde
o 288HE AIZRE HEoH
AE7] AolE BUa TVE »7] 93 71877 B2
A TVE Aggc URCE TVl Z22g 233y, AP

|
[ |

™

Washer

(1 o

—

13) ME7| MEd 5

Control
Tom Ve Hoepieaes

W fene DWW

b Pauen  opton




SN M0l 7t5E HIOE XISl yus &

Down ; Upj

(a) TV HE oets I?J URC°| GU!

(b) TV
(T2l 15) URCS} Tvel AlERtE

Report the Emergen‘cy

. Control Suntching

i s amRbne

TG oimns

Elapsed Time
Transmission of a packet

between hosts through RS232C 10
(baudrate : 115200bps)

Registration of a home appliance 21
Transmission of a profile 832
Transmission of a context 292

GUI generation 32
Home appliance control 290
Event notification 31

(Time Unit : ms)

URC7} TVE Aot B AU 2% 2@y 34
7] &7t §73] A5 03 ol

W 2% 23E7]% URCH ¢] AMdE Rugr} UR
22 ZAVIE Aolg AFstn &

I 16)& ol#d U7 olHES & BT,

Bluetooth v1.1E 283 URCZ} TVE Aeojste A4

H
]

C‘— /K]

ar
[
Al
=
i

—_

A, Aol B M2 e ZRA A% 54 Ade
<E Pl mel: A% 2k Zzd A4 AdaE B

& Aol BL 3 AE a7

127} 2AsgT,

Abghol] v A S,

ot

P 212719 AZEY0 ZYURZ 293

H

AH&-E Bluetooth®] A% £k vla] Z2d Hia 74
2E AF Hgo] o Zes YU Bluetooth®t RS232C
7kl &5 Aojelrl. Bluetooth v1.19) H]3] RS232C71 6wl
J4el =d £5F 7px2E RS232C7F HE F8&< s
g =9 doje AE #4 AelMe R &4 FEd
AREE Ah Ao ZA Y =7 HF HE SR 4% A3t
o gglol ) 1A Z AS A3l 499 HE FAL
qA3sl7) YA+, Bluetooth =87 Ztzte] 3~ 71
RS232C B¢ AM&38lA] ¢ ZAEd Bluetooth 28
A WAAAIAE gt

]

Mo =2 ml

2 oo N
N
N
2
N
N
10

o ot >

= N
N

iy rir

ek
¥0 (W

= nE3te GUIE 448t
g A7t Ay o geg 48 URC 7
I o1& ARl 7HA7I71e A EsE A7t Basith

et

=2

o
pE gE >

N
=

#EH

[1] Jia Ren Chang Chien and Cheng-Chi Tai, “The Information
Home Appliance Control System - A Bluetooth Universal
Type Remote Controller,” Networking, Sensing and Control,
IEEE International Conference, vol.l, pp.399-400, March 2004.

[2] Masahito Tezuka et al,, “Development of bi-directional remote
controller protocol and systems for domestic appliances,”
IEEE Transactions on Consumer Electronics, vol.46, no.3,
August 2000.

[3] Yu~Chung Yang and Fan-Tien Cheng, “Development of an
Autonomous and Generic Remote Control Scheme,” in Proc.
of ICRA IEEE, 2004.

[4] Takuo Osaki et al., “An Agent-Based Bidirectional Intelligent
Remote Controller,” IEEE Transactions on Consurner Electronics,
vol.47, no.3, August 2001.

[5] Soko Aoki et al., “Autonomous and Asynchronous Operation
of Networked Appliances with Mobile Agent,” in Proc. of
ICDCSW 2002.

[6] Shankar R. Ponnekanti et al, “ICrafter : A Service Framework
for Ubiquitous Computing Environments,” in Proc. of UBICOMP,
2001.



204 JEMEigsl=EX A A14-AF HI5Z(2007.10)

[7] Fridtjof Feldbusch et al, “The BTRC Bluetooth remote
control system,” Personal and Ubiquitous Computing, vol.7,
no.2, July 2003.

[8] Jeffrey Nichols et al.,, “Generating Remote Control Interfaces
for Complex Appliances,” UIST, vol.4, pp.161-170, October
2002.

[9] Youngjae Kim, and Dongman Lee, “A Personal Context—
aware Universal Remote Controller for a Smart Home
Environment,” Advanced Communication Technology, vol.
3, pp. 1521-1525, 2006.

[10] Yosuke Tajika et al., “Networked Home Appliance System
using Bluetooth Technology Integrating Appliance Control/
Monitoring with Internet Service,” IEEE Transactions on
Consurner Electronics, vol.49, no.4, November 2003.

[11] Specification of the Bluetooth System Version 1.1.

[12] ZigBee Specification v1.0

[13] IEEE Standard 802.15.4

[14] Nick Baker, “Bluetooth Strengths and Weaknesses for
Industrial Applications,” in Computing & Control Engineering
Joumnal, vol.16, pp.20-25, April-May 2005.

[15] Ed Callaway et al., “Home Networking with IEEE 802.15.4:
A Developing Standard for Low-Rate Wireless Personal Area
Networks,” in IEEE Communications Magazine, August 2002.

s

e~mail . youngsulshin@msn.com
051 AEUNsE A7) H R

(&)

20074 A Htm ARSI (0%
4ap)

20073 ~% A AEWERL Az

AFE SR AR
BARF: 2ZEGo] A28 548 P 24 Embedded S/W

7€

I

ol
e-mail : woojin@knu.ac.kr
19924 %R U s 2 FE s ska(shah)
1904 B3f8)49 AVHEHAAD
19994 @2 e| e AstA(F

S/W%fi}"d:f—‘?* AT
0029 ~d A FEUR A1 HFEHEE Zag
TRk it = AAT Aag 2dY R £, Requirements

22
Engineering, Petri nets, ¥ A14]



