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Recently, many electric devices and artifacts have intelligent functions, and most of them are connected to the
network. In the near future, more artifacts and several types of sensors will be connected to the network. These artifacts
are not only connected to the network but also can be controlled over the network. In this paper, we defined these con-
trollable devices as Network Controllable Artifacts (NCAs). The conventional artifacts are controlled by own controller,
but in most of the cases, calculation resources and memory capacities are limited in these controllers. Meanwhile, the
conventional artifacts use the sensors which are installed in the artifacts. In the next generation system, we proposed
that all artifacts would become NCAs and they would use the sensors which located on the network, not using installed
sensors in NCAs. If we can design judgment modules which also existed on the network, this next generation system
becomes virtual intelligent artifact system. In this case, controller for this next generation system can be released from
the limitation of calculation resources and memory capacities. In this paper, how to develop virtual intelligent artifact

system with NCAs was discussed. At the same time, strong points, defects, and challenges of this system were discussed.
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Fig. 1. Elements of Intelligent Artifacts.
2.2 FELEHMWEDTEL

Mt e, NTYORE A V27 2 —ADEE(E
LA BTENTES. BEAVZT 2—ADEEIC
BB LT, MHESAREREANOEMDERT 5 &
Ldic, NIYottaeZz +mics g T EAARER
5%, BHCBARTZRRIC, Judge &t Y TR Gz



Network Controllable Artifacts 22T DFEARRE LR

B N IYotheethrez w5 aHE 237 T 2%
WTHBH, ZODITIEZE(LDT=DDHGEE - IV—IL -
FIENRETH %. Z T THRICIE, ZkDizdD
HIEE « V=)V - FllEE 522 M55, Hiik
DIETFITEICIE AN U THERINTTE LR RN TEDNE
ZH6N%. HEEANTYNCSH 5h CHETOHEZH
HABEDTH O, HBE TEEEIC X O HROmE%E
¥RT2580THS . BHETEZENSICMA, 2
T — 7 2RI U TS RIARR OB DN D 5. H]
MATHNE, ThHOhEOMAGDEICK DAL
ENB. iz, HREOREZA#OY - &, )V—)b -
FIEO B2 R TER 2 LT 5 &, MNPEOmEE
fb&ild, HEROH - 2O, I—)b - FEOEH L
ZREEEWIRZ B N TES. R, V—L - F
EDEHE 2RI, Judge IC & SNSRI
WIBHNANTIMERZ e TES (Fig. 2) .

Levell Level2

Fig. 2. Intelligent Artifacts Levels.

FIE & F D @ A RIS DWW T E RN & LT
I7aVERFS. T7aVTE, BiRBNE S TH
BOEIRE & B2 i U E D X S 7k T2
W B 7EEZ BTG Judge, Judge DHEIEITHEN
mE GRED) ZHIEHIN Act EEZ BT ENTES.
T, L7 AVIHEZET HHNANLYTH 2
EEAB. TTT, FIMLICDOWTERS. =7aY
N Act BEREO A G L, HiZHEiRICIiRES £ 55 L
&, I—PNBLEECNXBEZ ON I, K
ChEmEZ OFF 129 %758, ADOFICKD Act D
ON - OFF Z#/E L7z MR 570, DED, T0
BT E & ARIDEIWT LT > TOTzH] - SR
OHINLEEZEZZ LN TES. DI, HED S

Sense,

(23)

23

FAEICDWTER S, BifFd 5T 7aviE, ETRL
ferrvarvivbEmELKEzAT 5. BIAE, RE
LI 2R UNAOIREZHEL, AOIRRE GHESH)
W FeEH - TV SRR E) 2L, ZDIREEIC
WL T22E 2179 £ DX, NDOAEZBAIL, AW
ZFIPFIC LI > TZEHZI1T D BB/ E— RA%¥IT 5N
3. INHTRE, BEOFROHEE TR E ADIRREE
DS LEDEPREICHDE IO E 2175 T
W5, DED, HNEOEELEIE Judge DEEAL,
SWHLZ % & Judge DEFODHEROE - 2DIA) F, V—
Vs FIROEHIEZHILEEZ BT ENTES.

3. Network Controllable Artifacts

3.1 Network Controllable Artifacts DE

KNtz x v T =27t B R— Ly hU—
%, N - JBR - Hiliz oy Y — 70 % mEER
R AT L (ITS) V- 7filZzATE DN 2D
ANIVDxy 8T =7 {EWEITL TS, FBk, *v
FY— 73 HEZOBELICETIROHILEN, D
AN MRy FY—JICERIE NS K DICED
EEZIBNS. TNHEDXRy FT—TICHERENTZA
TYZ, v bU—7Z@BCTHIEREL X% THA
9. §ixbb, ALDIIANALS vy FICKOA Y « F
TENZDELFERRKICTXTONTYIN, 2w FT—7
HMUICHIETZ5DTHS. AETE, T2y FT—7
ICEHIENTHD, v b T—F %l U TZOKRE
HilEATHE7R N T 917 Network Controllable Artifacts
(NCA) &MER) CEET 5.

3.2 NCA ZF LY A7 LOHME

NCA DEENS DN B K SIC, NCA W EEEHII
WZ2HT 2558520, HNMEZRTZL (Sense
M Judge, & L IEZOMTOREREZRZZW), &
L < BHIPED L)V N T CH 558 A7
T 5.

LA LM 5, NCA ZHIHT 3 L IFHICHHICE
Btk a B Lic s AT LRSS 2 2 L WV AJRET
bH%. 7%bBH, NCAOMIC Ry FT—7 kit
Y—eZNS5DL Y — e AT LZDT— X



24 & R

72 FIC NCA Z T % Judge ZiRiET 5D TH 5.
CHCKO VAT Lk LTHINEZRiT-8 52 b
MARETH 5. BEZRXNZ Fig. 3 I1TRT.

network network

environment

Fig. 3. Network Controllable Artifacts.

NCAIC X BHIT AT L Tld, Judge & Sense* Act
DOEMENZNZTIN—F Y27 L LTYID S BT
%. TORDH, WEROMNATY TIEHNATLYIC L
IZ Judge 2172 CTWIeh, NCAICKBHINS AT LT
I Sense * Act WEEUFEL, Judge MZMN 5D Sense -
Act ZHEB L, ZhZNUCH L THIWI 2175 T & HA]
REL %% (Fig. 4) .

Intelligent Artifacts

Judge

Sense  Act

Judge

Judge

Sense  Act

Sense  Act

environment

environment

Fig. 4. Comparison between Intelligent Artifacts
with Network Controllable Artifacts.

(24)

Mo LA - =R

FTCHRIRIC, A8 F A ROV Ea—T 0 VT
ROFPRITSED, o0t a2fioTe N T Ry
F U ENBHICE S, [ARRIC, NCADKS
7% Act 2175 NIE 2y U —ZICERIE NS Rk
IZ7%%. $5bb, HINATYITUVS Sense & Act B
Y FT—=ZIHERHRL TR NS e THS. £
T, v FT—7 EIZ Judge &%\ % T & TIRAEN %
AT 2R 5 EMAlREE %, T DIRAERY
A TIYIE, Sense * Judge * Act WZFNFIHY
FT—U THERENTWS TS, BHIICHAGDES
T EMTATHETH D, F7z, Sense * Judge * Act ZHES
I TTOMBPEDORIFEFRNICHEZS.

C DI Judge TlE, H5 N2 < DIEHRD HAER
TGz hht, othL, ZhsZEIHlZT5. Z£0
728, Sense *® NCA OEMNHEMTNEXT HFE, £
P2 O Uitz filr, Sense » Judge * Act
DI B DR ZTET 272D 7 )TV X LDOFAFED
EE TR, E7z, Judge & Sense * Act IDIAE
oAl 7R EICBY 2 AR R I 20BN D 5.

3.3 Judge DE&ET

ETEHBXRIAKIC, Judge Tl NCA OTEROHH
RHT, CHlL, 9T, Ry MY —ZIKREDEH, NCA
OROEH, 1—F DT =227 17 7 A )VOEH,
A—HPA\DA VR T 21— ADFERES ERAL IR R
ZFBRHENDHD. TNEOIRBDEENE, HTED
mEEE TRz Judge DHIEHHEDNTID Sense
Judge* Act ICKRT BT W TES. HEOL Y=
{9 Sense *® NCA 72 ED Act £ XHIT %78, Judge
ICNE X5 Sense * Judge * Act % Sense’ * Judge’ *
Act’ &9 5.

Sense’ ICI&, LT EROML>L—T D
AJEHR, 1—PTaT7 7 VIER, v bT—
JIRREDHUSIZ ENEF NS, £, oYM
LIF6NBHMIET TR, A1V Z2—%y b Eh
5N Z MR ORI, FHlER,
YR EOEAGKRR S 75 L) OHYGE Sense’ I
&L, Sense’ T, Judge’ ¥ Act’ THIF LY

Sense’ :



Network Controllable Artifacts 22T DFEARRE LR

WIS 7 — 2 OB TR EENT 5 LT 5

Judge’ Ti&, EDX D AR OIRIA 27855
L, 1THIEIEICHDIATS. £z, I—H DFERP
DT A7 L X DEEIE NS 7T TE%RL, B
SITEIT 52 L L5, T8RN, Ko
TWAHERERN SHEGR L T o= T 2175,
o, BEORBZRFFL, —MIbLUITEEEZ
BT B ML R E LD,

Judge’ :

Act’ :  Act’ITiE, TTHIEHEICHEE DV NCA O#EE
R, I—PFADA VR T 21— ADRTRIE EMZET
5N%.

DX S 7% Judge DEBFEO—HlE LTT—V x
VOB AZBETT A, TTTEIT—Y Vb
Llid, BERGEEM - IO X, SEhSELN:
THHRICH LT, BLOfE@eik (Y, XD XS5
THHT2EY2—eT 507, FlziE, A>T
7aY, TLEREDNCA DT 7Y a rRREDE
MzirH7—7 4777 hT—Yx2 b (AA), I—
YOF—207a 7 7 A )V EEHT /8= F )T —
YV b (PA), I—FOAMNZER LD, 21—
DEERITRORME 52170324 V2T 12— AT —
Vrvh A, xv bT—TOIREZREHL, A
DOEHERZITS %y hT—7 12—V x> b (NA) B
HHE L Ca—YHIC, Fla—YO7H) - nghy, BRI
WCEbY Rl RT 7Y a v EFITT S (Fig. b) .

Judge Create niwagen\t
ax) T AA )
N

devices management —

renewal and refer the user profile ’lA
communicate about Act and Input.

AA Input, Output, suggestion

lllumination '

Judge Design.

management and controll

- '
B =

Air Conditioner

AA:Artifact Agent

PA:Personal Agent
|A:Interface Agent
NA:Network Agent

Fig. 5.

(25)

25

DUF, NCA RAAHMZHIATYIC X 0BT N
HLEINENDVF VA ELT, HIATYION—
R7 4 A7 (HD) A€V % EFHREWRM D DR
& NCA AN FINN T O A H BT &
ZAHEMZHNT L, NCA AW EHMA TR
BEMRIC DWVTIAR S,

3.4 HD, XEVEEFAEEERDLSDER

MDA TN, H—¥m KN T Sense * Judge *
Act ZITo TWVBIZDATYRN—RT 1 AT DRR
IREDRME) Y —RCKELFIRN DS, FDid,
BIEHIFID S Judge FDFRFOBREICHIRA 4 U 5. —
75, NCA ZRIH LICHINAY AT LTI, 2y hY—
7 FITHHRNC Judge fi7Z7ET 5 T EAAIRETH 5.
FZ1E, Judge L L TCA—/3—a ¥ a—ZDF|H
LURETH 2. D, HINATYINET % Judge
e LTz 20 T 3R sl A B 2 BRI
AT 2L EAHETH 5.

FUEAEDERICHIHTENE RO F U AICHS
Nd&57%, FFICZL DAY - LIHIET 5T
EIAIREE 755, BUE, HEZFERIE TR TOI—Y
IR CHEZHRRT B 2T 2 — AN—RINTH 5.
UL, BEZFeizS 2—PIEERHZ, FEHhv
DHE, SFHOEY, BNMENGERATHD, 21—
YHICA VR T 2 — AZEWE T2 LT, KON
TNWAVRT 2 —AZ2FYBITEHLEADBNS. £C
T, HEWZR ez 2y hT—7 BT LI X DM
ft, DEDNCA LTEHTLTEHTEHIENTES.
BIZE, BEFOOHDMESELEITIE, CFPRE
ERESERT D, £z, AR A AZAMREICL,
KLSHHT B2 KESEXRLIED, T2 5,
&L, BREHIC/R—=YF T4 AL, BREHCK S
R 1—YVHICERRT 2R ENEZHNS (Fig. 6) .

XFRNRRA Y DILKRFR, AR A ZDHFITIE,
I—PHIA VR T 21— ABREET L0, 1—VH
KT — 22/ 7T 208D H Y, ZNIFOHD Ha
WLz %. Xz, "=V FI7A4 XOH|TiF, 1—
YOF B EZFIHT 578, [FkIC HD &0
MEARDRNEE L 755, HERDHBIZR T Lo L%



26 & R

AT z—RIG—0%

o o CDO
o 0O .
sy ey
i jv f

A—HHIAYE T — A EEE

Fig. 6. Flexible Interfaces in Ticket Vending Ma-

chines.

KET 255, I—PHOT—R2ZRETBHETD
HD ZYfi§d % 2 & THRBIT % T LAARERED, b
DBENTIEERD. L L, HEZeEZ Ry T —
7 bDixE, NCA L35 THD, AEVRER
BEIN S DR AIREL 725

SRR SRMT B e TENE, TNETABE
TlhholkT—2A =V 7 ZfHLza—Y—D7
077407270, FRUSCTANTYIONRS %
WEZELT BT ENAREL I 5.

3.5 {RAENGHMWATYIOEHEHEIEMICK S

BEME

AR, PEROFEMETE S (RE) L3R5,
IT iz FIH U TS IREREDREICE A T NS ERIC
70, R—Lxy NT—=IRF—L) T EHINS
v N T—=0 BB T BRIz, R—Ly KT —
7T, BRELEERL, —DoER (VEaY
R E) TERMIBAHIEAEECT 52 &, F—L%xv
P =0 N U TEEIEEHARZEE, Bl
B, GHEEERBELE, BADNLD RT7 R OMYGE:
BT KB AREHZAREL, ESD 5 0 E Bkl il 7x
EWARETHS. TOXI 7y hT—UTEHiEN
TVWAIEHREKEIX NCA LIRABZTENTESED, £
NZNHEMTENET 2 T &ML, EEIERASEAE
LCEET %854s [DVD La—X—0&EHEA >

(26)

Mo LA - =R

IZ9BEFT, 7 LEDOERA > & ATTYIEDIERFIC
FITENB ) LS BUCROENTCENFZ T 55D
TH%. TOEIHF—L3xy FT—71F, Network
Controllable Artifacts DEF CTEANTzRRIC Ky BT —
27 I Judge %> % T & T, AR TY) &
5%, Fiz, BEMRORNEERD TR EF 2 X
OVEa—T 4 VIDARRICARS &, ENDOREDEE,
R, KH, F7, Bk, &, B, =732 88
2T LEDEMND, KOMMDEEG SR ATHE
%, B, T5, YRS 2 ERIANSLTL, 11—
TUHBE, d—t—Rv FOBFERVAD, SHOXK
SUCESERIEH, SHOTENT 4 AT LAICEREN,
VR ETH B LEIDIZD, TVHDE, LWDOEH
TVBF v Y RIVCEBLIZD | W05 T EMARE
%%, CZOflE, WIHPA—T >, d—bt—FRv b
ETERDIFMFEICITZ I NZOREN Y FT—7
ICDEMBTETHEBLTWVWS., 2DOXHIL, *v k
T—JICDIEN % 80 NCA M Z NI R %1%
E, NN A LY OMAEDRIIHENT 5.

DLEDERIC, NI Ry MY —ZIicERiEns
&T, HD, XV 7% EFHREERMD D OMRMA A HE
w0, Xz, LY NCA O3 K CRENEINS
ZICDONT, RN TYIOMA G M
THLEZLNS. LML, TNEOEIICIIMIRT
NEFENDH . LT, 2P0 NCA OEICfES
AEIC DV TIANRS.

4. YR NCA DOEMICHESREE

ACFRAaAVEa—T 1 Y TRRDEPRT S &,
v FU—=ZI3HEPIRD S TN, NCA Y
Py P —JIcERENS LS IkbeEZILN
%. DR, 2w bT7—27{d 55 NCA O
IS BEICOWTHGTE 5. T T TiE, 2BFAX
AV a—T 1 2T Az KRR 7T A 18—
72 DRI OVTITEIET 5.

T T T, L2 DH Judge DiXET& NCA O
ETH % (Fig. 7). Judge I DWTIE, 3.2 Judge D
RETTCHARTZEO TH B, —J7 NCA OIR(EE,



Network Controllable Artifacts 22T DFEARRE LR

problem1

problem2

environment

Fig. 7. Problems of Network Controllable Artifacts.

T 2 RGO NCA [T oM, HHEDh> M
REDI |75 SIS NCA OEEN ML - ZHEEL
TV, 2078, Z{LICHIETES1I—TFE ) 7+
ol —Y AU 2T —A (UD HeEL 5.
TTT, A=YV T &, MREEOFIARMIC B
T, FEOFMHEIC K-> T, HEEEM, fFFEIhic
HAEZ KT % DIV S NBERD, A&, 5%,
FIRAEOMEEDESG NS ] OT T, g s
BT 20, BUE, Ul OBIROGmMEE LT NE
M7 EREME) & TX D2 <D NSO WOERER:
NEZLNTVS ). ERWEEHEEE X, HETA
M T2 IRV BN E I K > THEER 2 HIEI T X 2k
ICEREF SN EN T, 728 21X, iPhone ICHBIT 5
2y FISIVFARD UL, Wii Ut ONEER
VY —ERH LI ETHB. FhELDAI
NG OEEE L1, == )LTH A Y (UD)
OWESEZRE LT BT, FEER EORED 11—
PADEEE T TR, FIHEICEDETUIDORA
HZEEEBE, ZNENDONCH > Tflined
IERFBESEZEENETH S, KRS, NCA OFET
FHRVET BRSNS % 728, THEC CHMICTHAE
TRV ZHETE2 UD OBEZZEE LT
BAEENREN D % .

5. BbYIc

HMPANTINTOWT ORI E, ZOXRMRIETH
% Network Controllable Artifacts (NCA) DEZEL,
TEERkREZ B LRI Z R 72750 (Sense A Judge,

(27)

27

L L IEZ Dl /jORREZ R 2750, & L <IN
PED LIV, 2w FT—2 EDIEN%
CETRBEY Y —ADHIRED SR E N, mOHIY
MZHIFY B, ZDNTH)%Z Network Controllable

Artifacts (NCA) EMES] & L7, 7z, NCA DH
Bl E ZIUTHES B8 & Z DRI DN TRz,

=

=

Z X

1) Wi, 2eF2ATDOL 2, Gl
KEEHIRE, HL, 2006) .

2) e A 2 a— Tava—X -7 —F77
F v Gl AR B, BT hREEE M8,
http://www.utacs.org/admission/s3_res_sakamura/

index.html

3) WA WIZEAT  FAERAL, ITo— Ry
2009 1EhR, GRS HERLL, #HE, 2009) .

4) =R, #ed B NTY), GF—Ltt, 5L 1999).

SAH, IRdE], HIAN TN DWW T OHEANE
%, BRI T2, 37(3) , pp.138-
158 (1996) .

5)

6) AT, T—Y Y eEZ5, NTHIREAEEE,
10(5), pp.663-667 (1995) .

7) FHEHEH V7 by 27—V oV b, NTHIEES

256, 10(5), pp.704-711 (1995) .

8) A—YEVUTF ¢ Lid [usability] : IT FIFEREH,
http://e-words.jp/w/E383A6E383BCE382B6E383
93E383AAE38386E382A3.html

9) AT IENHAARIIKRXZHE , NAVIS 005 — OC-
TOBER 2008, pp.4-11 (2008) .



