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Abstract: Ubiquitous computing technologies have developed to a bran-new

stage. On one hand, the rapid development of the technologies about things of
internet, social network, mobile internet, smart terminals, sensing and interacting
promotes the tight integration of the cyber space, physical space and social space; on
the other hand, with the ubiquitousness of hardware facilities and smart terminals,
computing is deeply embedded into people’s living environment, many
human-centric services being derived as a result. On the basis of the rapid
development of the technologies, the condition of nowadays, that humans and smart
things being tightly integrated, are making the future vision of ubiquitous computing,

iCPS (I and Cyber-Physical-Social Systems). iCPS is a human-centric system, with the



goal of providing intelligent services by integrating humans and smart things. For the
vision of iCPS, many research effort have been concentrated on user models,
infrastructure, smart terninals, and HCI. On the basis of the achievements, many
demos have been proposed. By analysing the key concepts of demos, the paper

discussed the future trend and the potential challenges of ubiquitous computing.

Keywords: ubiquitous computing, ubiquitous service, user model, smart terminal,

human-machine interaction
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A
fr & E> Rh7A L m Hak

ity o st
Visual signal ZEHM [SEN 3
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ANERFN EZ5kRS
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G T IR () At 15 e RN R 55 6 06 S B R KRB 1 B 4%
PR TSR TAE L, BN RIREE g RS H. RS K. E%
. RS IT R SR RIS [16]0 TE A IX S LR it A1 AR 25T 4 9 b3k
FORSRISRE T T &, 3B S FIRSS RS C A Hh ik N A TR T AR 45 ], {2tk T
S AR E A TA] ) R, AE SO IR IS B IRSS 77 AR RN, 038 7 AT
AR AR AR

(1) BIHZNERAIET S

AR A A A7 T B RE AL Ak 2 2 B oy, (AR TS AR — BUR A B, 3
PN 2 22 8] 0 B P o A% Bl A 32 W 2% 10 5 Jee DD BN R 400 7 A 2 2 ) R 12
ROt 7R, BE NTL R 2R, B VRGN . LR ST R4
B, BRIBEI B AR, SCRTCAR AN, RSl TR K, DN SEBILI FAR 2 R SR
IR GRS [17D $R 400 17— % DISealMT B 2. I, &Kt
AL B AL AT W 2 rh AT I N B (18] RTINS R SEI S E LIRSS 1Y)
SIS PR SERT s M B AL A P48 R GESCHET- B FR Y 1B I K o JE S SE AT R
SRAThREME R B 2 0m, JUHZ B RE THLSOy — BB BRI FT 6, T
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B RE A Bh 2 b AN W 0 5 1O BE 77, SRR R B IR S 2 RIS RS5I %
IS 2k DA S 2 2% 3 0 59 T 5566 70 e B2 LA AP0 iR 55 2 9AREE, 385 70 A S A 22 RRK
xS, SOy H AR SR SRR 55 o DAL, BB EhAE AT R4 R G ST
5 T L (10 8 B SRR 55 - 14) 2 A R 55 7 TR0 A 98 20 4 e o

Mo Bl IR 18] 38 I R e 21 28 3 Hh ) A5 RO e, B4 GPS SE AL I
T B, SR HCRAE T P RS 2, SEIHT ™ B0 e ) S A AN 2 3%
PEAE AP R SA4R T — AN S B R FI PR PR, mT DL AN 8% = L I
ot RN AfERE =R, mE 13 () .

A RS MG e M R B A A W 2% R F 6 I Rk, ZEBARH RSN
Hifik. HaiianiE 13 Ch) Fios, AFEMEEE. EaliiRSGEMNHE. W
2805 R T E 8 s PG 0 2, SEBIAS BN 2 din B IR 55 A% 24 i 1] 24 i 2]
HAE TLAEAR , AT ik 21 i SR J2 A e 4 22 S B0 H B o AR ST 2 SR B FH IR 5%
H e, Oy b2 B SR ARG — B AR ST ALAI AT B 5 1 o FEA I 55 2 AT T80T 55 94
% (Open Service Gateway initiative, OSGi) fEZLAFERY, SLHLN T2 F RS 1%
B o LA N A AR R R, A IR AT A R IR 95 ML AT S B
N ENAEAZ WA 2% P $R & I AL IR 55

| 2t
inil A AL RN
i TP i gk
L E
P
A LR
EIE
| OSGI MEHH R |
[ P il 1 |

13 BRAHRZMEZRGIIEFE: BIpRATEE () MoHakRSHEG (B)

TER BN AT 281 6 IR 55 J7 1T, [ A AR 22 AT 78 TAE o an st I it
FEBEPE 145 A WL A2 S B BN B AN e & 20 4R o A O sl AR SS I 2%
PMEERSST G, REARHE H S AT AR AT IRAT HERE (19] 0 Vi 2 0 F [ BF FE B
KR EE VN B AT IR 2% 1) R B SE I 2R B2 T AE RS, R 1 BRI 4L 52 M
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7% (Ephemeral Social Network) 2 >k FH P 4 (it 58 1 (1) 8 3)) 4+ 58 il 55 4 552 [20]
TBERER 22 SEN N #2 3h #1258 WM 281 & v B P AT I o736 4T 18 721

(2) BERBAHHE

HEXH NHRE 15 HEIHE
WA n IR lﬁﬁ;

= 17?9 i aEH A ES
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|
(

EURATREE ARSI
B 14 BERMTEEREE

A2 Bl ORI 55 BATVE ) RUBER . AR 55 AT Al MR G BORIK
T LA AN, B 2R, 4E AR . LR, BRI
PR — T A IR AR R e R B8 P A R A sl i s AR AR
JRFIHTT, IR R /R s LI M, SEBLRGRIE 55 70 A S B R A
R SER IR . B AR 2 53T I FIE 55 .

AR 2 1 BT DA A R RN T SRR W 5 RS AT 1 A A &
SRR IR T B 10 2 A S I R A R B R A BdE b S R e
RE AL ERZE[22] o e BA BRI AN G2 3 e D FE AR B TR R AR 2 I P 1) e 2
= A E LA AIE23] o AL MBI FE B AT FT N B3] RS Dk ) - W LK 24T
JUORBARE VC BC AN G ACHERE (24 o WL R 22 RI BT B L ISR AR RS H A0 22
Ml BB R BT AT RS SR « 3T 328 B i SCT250 o BB R 27
U FH P P o R R R SO R 2 R % v 1) Bt s b PR e (26
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PHAE T R ZA SR I TR R RERI AT S 28 [27], I )= (B 14).
MR 87 BB e P2 30 AN B AR A NS SR O N S s ANk T 50
S, EXEEEHTARANE RS, Bl 2o /B &R, S5

MRS
(3) AT RFHERE

AR, WG TS0 U PR A R 16 B B ok e AN ) e 2 RV /5
R, WRERERE. BRDPAE. BREERSE. XL EE BB R A 2
(177 A2 B I 5245 2 I A i B SR (6 TR A 2 1 o B 3 T SRR A R A L2,
FATRT CATIUAE A ARG OR, BILSE2E 3 AR A i o0 R & A2 18], AT TR I LEAN ]
IR RE 2 H) 2 1R R 3, AEA R RES T B R AR I 52, IXERIE ISR Gk A
REAL R FH P HSEM 58 1 B R SUE B R A T — ki, BT
(1] P BN O 22 A IR ] A R A X 2 S g 2 ] o AR N 8. T RS s
PP BRI RE AT ANV R BEAS 1], 24— A28 18] 20 A T BOE R s s 4k (1 1
B 5 2% MR A 22 B R o

-2 R SR B ORI, W Jose[28) MK SR LB I8 & T AL 1
“Vader system”, R FH 7 =417 B 22 57 B8 5 H P A 28 1B F SRS 8505 02 o
R ARG B B I 1 AT 708 B, dn v Jb Tk K242 ) “iCROSS ”
[201f R %, B 15 O “iCROSS” RGEEH . %A 2 s M -l i prid =
(] )17 B2 IR 55 2% FRAR U 7], 1 85I 55 s REAT IRBUTAE — NGt — BOTE M 0 5 3T H
FUREN KL ANITBERAZ S P A i A R3O 1 — s s R S B SRk
RS BIPIRZS T 15 B8 1A 1] i
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i \ Global Administration Server
from Applications |
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Domain Context
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Domain Change

Notification Context Retrieval

15iCross RFHZEIFEEEFES

FERE UL 2 (B A LS S R A T SR R, IS5 “ BB SE” Z A AR & A 2 &
o BEXTRE B 2 L A B T, GBI BT TE e o S NS R 1)
Mo WSEDI S A R ARAE SR SO PRI ) ST B e I A
A IE B B 9CAR SR 5 A 24 P ol P e, R AR D ) i 4
HEFE P ARSI RE, BB B IERI N A (30].

3.3 ¥ R R RSy

(1) ETBINBRMBREHET GHEA

AR UE) e BE A LI A R i IR ), e T MR HERE I Y . 5] 4
AN RS P 7 B R] L R i ) S5 P AT 0 A, 32E
MR PEAR SRR S L . FE T A2 BNIEIN ARG HE &5 WAL G PC IERE BB YT
B A ] . EEARIE B K, IR RETHL. PR LR RE R o B A
o A SR SR Y ) S Bl A I 55 5% S S S P ) e A R AT R AT D
R, AEREAT) 5 HEIR I AR P Bl R 24 i R SR — B Z1 i Ak B S I 1
Baza R e PR, DUR RS HEHEIZ R B 1. & 16 25 7y 5PbdE Tk
REEEARHIRSHES 157 G B — 37 5 AR ML AT e ARy DURIE H P 22
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FE5 b 8w fisfe s ik, AT (i e Ao 2R e B P 1 s S X L I =5
i R sl % BRSPS AR Bk, B AT TR, TR
K 51 HE e R AT e B R S5 o R A, AR P AT AR K L%
RIPHEAS R H A S R et 22 47, 4878 1 AN ) — i AR 3 2 A BILRE SR i
B H R OC s sl IR 5] ok iz S s g iz P

B T = o SN D RE IR BE TR b, RSBk IR K SR T
FRARA I RE o 3B I I EHE 0 A AT P X i i AN S RES (R &L AR
&), By A DR R K RETRIE I E A B AR, ik R A R
SRS B OFEZNE LS . BalkeE &0k, e s 1A RKEHE ISCR T
AT TH 5 R GEIE AT B AR A 1) BERR FE K0 P AT D, IO & (E BIRSS
et T HLEAN SR, [FIR A BESI AT A N AR P AE RS FA DRI | 2 A5 A K 7]
AL R 5 SR

RAP&%8 L AFEasAt, & RPR¥EE, BR
Akt gk B B Vet HWONHEAE . ENRB#T. &
M, EAS B—, RPstaik o5 B P H A SR i
FeAbith gk B 4bF REF, RHHEE 77 B3B8 SR 35 4%
2 RARAS BT A e — &AL BT HE T &3, HiZiH R
; HRHEXLER . REERF.

———————————— -
> R <—> |mrzEe

B 16 BRI S
(2) HEBAARS

2 EHITHE (Socially-Aware Computing) & ifit A 240G %3 0] H 25 3508 10

RS 2 R AL BN 7%, SERHRGIR A 2 MARIAT N, T2 Rt 2 B
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FROEAEE, B MR SAT R, SRR B Ml EE(17]. Lo
THRIZOET “BE7 Z7, AWZEER, ERERMmIHSAt R (Sensing), A
J5 e SETFAM I N (Aware) o FATH 2R ATRE ST BRG] AR B AT T i
UEPRGL, PR ETS, (R R T, RN AR SRR . T R
BRI 5 5 0 AL e BN BEAT UL . O TR BERR I A SR L, S m AL TR
PEHAE R, PRI RS 7 — /M BB L = R Re R I R 48, Kbl
> % B N A Where2Study B2 BN B 1-Sensing s #1215 SN HEEE Ik 55 GroupMe
NP,

®  Where2Study[18]/2— ] SR SL S 1L A5 RGE. SEILRI Wi-Fi £3
S RIS BRRIE, SO S N SE G INAE . P R B B T DA A A
RIS, R AL R0 T AR S B R O A M

® |-Sensing[18]5& M TR A KRN E RSt RETHE ML 4
FIRE BN AT i, N RGP N NS S o A AT DA el N 2 3k
Bt A B B0, B iz sh i3t 75 23 & ] LA R gt kol — ME S5 TR K.
RGN T A sa S AL LK BB A - 2 5 AR S B0 H .

® GroupMe[31]/2 — MELIVHANIREE . 1248 LB R HERE RS . RS E BT
s P AER AL XN 5 AP AR P s (n—ii2 5 >0, RE . JTIHE
205, RPEHE2P (Social Graph) 7T K FfZH 5 (Group Computing)
ENEAT IR BB R I . 24 FRALUESN, TARYER 3 215 21
MPEEE (e E . TR, MIYEE —#2 55D MR ORS E1E B AR HEAT B RE
PO RFLHAERE
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. FHIE Y B3 15:12

Task Reply
~ Response from Marry

[:] Caution

Are you sure you want to send
this invitation to tom, bali,cadi?

2012:06-08 20:30

| rom o bl o a0 oy

(d) (e)
& 17 EEKERBMRS: Where2Study (a, b). ISensing (c), GroupMe (d,e)

SRS, R BRI A o SCR A I TN SRR AS BliAk A2 28 rh 2 1 H P B
(I R B 0 R IR S5 1EAT TR FEI32]0 R LA FE e A R AR AR s ik i) - LR
Hde (i WOARSE) BT M, X R AR AL BE SCEAT IR (33]).

(3) WMERE RefR R B

e 3 AT TR % 41T CIEEE Pervasive Computing) HIZmZs i « 4R
(Vince Stanford) $&th, T & vH R 125 NG BB AR O A KM 2
N HH ARG ) A R RS SR —[34]. JEAER, BEE HEAE 4% 1)
I, BT 4k 238 05 ol g BB N Rl 1 i A8 e B SO 3 O AIE 8 R
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N T B NAZI IR, DAL TR 3t 1 2 T s A58 28 i o =X
ZENIRY RG18]. ZRGAEF REF BEMHEAY B 5] T B a5 W 45 1) AR,
A AR IREE, — 7 2 N RS TR IR 2y, 5 — 7 G 0 2 4F N2 ] Y
e H. B, EE R E T RIEFIRE ), R H SR N2 S ik
2500, AR R P A et IR 25, RS H ShTERR— NIRRT S, I
I A2 B A A ) H AR ARG IR EE,  H b EARERBOF e BRI S S,

STEP ML SR BE R S5 I R DU Bt B 18 gt T HMEUIRZ R4
W 25 S5 KA 1] o 73 A, b i K A 155 185 S IR 5% 22 4t CBS® (Context-aware Based Smart
Service System) At EHEH T iCARE R55[35], 8 G B & A5 Rl | T HAth
it A BRI R N E K. iCARE 19 F Bk 45l i 78 2 N B AE A X P A
BT AR EAE, AW NGRS A X B2 N E R X 2
AR IE W XSRS A 2, iCARE 21728 NH) T ot X AR 22 4 8, DA%
NZER. PR E IR 7T E TN PPCare 48, ReIIEZ AKIH
WAT ISR A R IR 5 Sy - Z R G EAE VU DI BE : Iz AR L AR i BLTE AR T
PR E . AR Z R CRAEMADZFENAE X AT 7RIS 1
Ut ) I 15t [36] -

18 ET BNt ZME RN ER IR R G504
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3.4 F Be & v BRA AR AR

BEEEFEOR I A R, SR RE A 7 AR B RETHLIEAE IR oA
THERE A AZ OB, DAR] 5 38R a6 9 AR 3 2 S ) 28 i AN W B X 28 2
S BEAR RS IR B AN A B AR U ) o 2k Jee , K578 i AN D v 0 ) 5 3 S
FOYEAT AR ST o LA A RETALAM S5 A) 28 S 3 5 17 T A 41 8 e 24 i 7 T AN A2 L
PR3 1 1 Jee o

(1) BEEFHL

BRETHLEA F5 WRFIRE ) I & A A B B fRIRE, AT LLSEBIN FHLE
SRS AN A5 0 B0 o A5, 385 P ) e A S R B MRS AT DA R T
LR ZPIRAS, BEMRAIH P 3537, 38]; M FHLRAGR S ANZE 70 KUAT BLIR)
NI FErEE R AENER, NimhE H 7 &4y @diriyi@in (NFO R,
LA FE ) NFC BR25E0 NFC FHLEEEUE B, AMHEAT B3 5 85 S A% o
RTRERmAE S, CHPREFERLZMHMNA . Hlan, Witk
MagicPhone[37138 L /&R AN e AL S M EAE], $RHU T8 M, (%
RE T UL B G — 2l 4%, Il 7 BARZ H R -, Wil Ker
TouchPhone[39] il i T 3@ I FE AR (NFC) BN R &AKEE, MM T
BRETHL GBS AR5 5 UME. fltn, M - G R LS
TAA TR, WS IR 2 B BT 2 A TR
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19 MagicPhone #1 TouchPhone T{EifmrEE

AN, AETHUIEAE S LA L, AT DASEHRH LA SO i T8 R T
PURTRN I A 2, BRI BRI S8R AT RGN B i 1 48 IR
A2 IR A RIS o A BRI I SRAT R RE T LT Ak B0 22 ] A o B L P Xt o (43 XL
F L, AR RE T HUARS 2h HLIBK R N REVS SR L EE TA7 B AR 555 a5 i
TN B ARBIE . PRGBS . SEGMANIZ TS
AL, BRI B OB B AT 90 E 3 F R 8] 1% 3
F O REAT G, Sl P IS SR, AT AESE 2 I TRl 08 P SR A
MRIAZ H. 77 3 T BB R U kPRl e N R o 3R 2 2 R B 15 5 KA
NS IR ANAFALE, T B 4 L B8 P P 1) 2 0

M2 BN R %2k, B B B TR & AR R T B WA &S]
ORI Z I8 A 2 5 B AEATAUA,, BE T B 7 A 2 R R AR R R
FOBETE WA P oA AT 08, AREER R ELAD . VIEATME . o EE R e P o
SN 2 S B A A5 RREAT 0 M, AT RO SR P AR AL, 1
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DR HED B HERf R 1A 87%[40] .

Zi EpriR, TR BT I LT B i W — 2 24k NAE 2
S MBI R SRS, FRIE N A BREIRA 53
LR35 TR AN T 1R A

(2) RHA U

A5 20 Sk U LA 5 R B &2 — A I A e 6, B FT BLREESK
AR AL E I S S, AW AL BV RETFHL, AIMARYE (S 5 R e A oK il
(ITRFAFERE (attention) FIEJEFERE (meditation) ZEiEEIRAS[41]. @ fEH £
AN AR [R] SR A R A (R B i HAE 5, T DAIRAS B =5 W B AR AE . o,
FAEMREBA PR P300 155 C3RM T Z W IT[13, 42, 43], Wil K52 HY
FlyingBuddy2[44] 7t /&8 £l P300 HL ALK R0 FH = & &l . FlyingBuddy2[44]SEHE
T R AE S DU SR LI SR AL S P SR SR, RGREAS I
LS S AR, AT A F s o DY SR e R LIV 4
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PP R 80 SRR B AR B2, T S8 H P 2 1) BRI A PR 2 3 At
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o R 27 e R AR S N RO BRSO AR, 4R T3 T A B B I
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TS AR 50— FiR . AT RENEARYE FH P S B P SR bR SO, iR
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