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In the future, the ubiquitous computing environment will provide users with context-aware services, in-

telligently interacting with omnipresent resources and surrounding environments at any location and time.

Therefore, the ubiquitous computing environment requires context-aware applications in order to gather

and analyze context information in various situations. However, existing context-aware applications have
mainly focused on providing services and adapting themselves to users based on user related contexts. But
this environment requires not only user related contexts but also Quality-of-Service (QoS) related contexts.
In this paper we propose a framework for supporting user-oriented QoS in ubiquitous environments. The

proposed approach adopts a semantic ontology and a neural network algorithm in order to reason about
explicit and uncertain contexts. We also show the possibility of applying the framework to real envi-
ronments such as collaborative engineering service, automobile maintenance service and ubiquitous home

service.
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Figure 7. Context ontology about “-&-<"
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(Pperson conon : locatedIn foaf : Company)
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Figure 8. An inferencing rule for a “Working” context

<foaf : Person rdf:id = “&F”>
<conon : engagedIn>

<conon : Activity rdf: resource = “#Working”/>
</conon : engagedIn>
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Figure 9. Newly inferred “Working” context
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(Pperson conon : hasDevice ?device)
(Pdevice ccpp : hasHardware 2hardware)
(Phardware ccpp : memory 2memory)
(?hardware cpp : pu 2cpn)
(Phardware cpp : displayHeight ?displayHeight)
(Phardware cpp : displayWidsh ?displayWidsh)
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(Plink cpp : bandwidth ?bandwidth)
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->(Pperson nco:hasQoSProfile cqpp : 00S002)

(?service nco : useQoSContent ?qoscontent)
(?qoscontent nco : supportedByHardware ?hardware)
(Phardware ccpp : memory 2memory)

(?hardware ccpp : cpu 2cpn)

(?qoscontent nco : supportedByNetworkUpLink ?link)
(Plink cqpp : bandwidth ?bandwidth)

( lessThan(?cpu, 330))

( lessThan(?memory, 100))

( lessThan(?displayHeight, 240))

( lessThan(?displayWidsht, 150))

( lessThan(?bandwidth, 40))

->(2service nco : supportedByQoSProfile ccpp:QoS002)

(Pperson nco : hasQoSProfile ?profile)

(Pperson nco : intendTo ?service)

(?qos-supported-service rdfs : type 2service)
(?qos-supported-service nco : supportedByQoSProfile 2profile)
->(Pperson nco : canExecuteQoSService ?qos-supported-service)

<foaf : Person rdf:id = “&&”>
<nco : hasQoSProfile>
<nco : Profile rdf: resource = “#Q05002”/>
</nco : hasQoSProfile>
<nco : intendTo>
<conon : Service tdf : id = “FDF AAAE”/>
</nco : intendTo>
<conon : engagedIn>
<conon : Activity rdf : resource = “#Working”/>
</conon : engagedIn>
</foaf>
<nco : FDF AAZE rdf:id = “FDF-PDA01”/>
<nco : supportedByQoSProfile >
<nco : Profile rdf: resource = “#Q0S002”/>
</nco : supportedByQoSProfile >
</nco : FDF AAHE >
<foaf : Person rdf:id = “&F”>
<nco : canExecuteQoSService>
<nco : FDFAAZE rdf:id = “FDF-PDA01”/>
</nco : canExecuteQoSService>
</[foaf>

Figure 13. QoS-based service recommendation applicable to PDA
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Figure 14. Security rule
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Figure 18. Ubiquitous home service

o $84 W7HE AN 1sH e U o R AY e ST
FHH A28 AFES Intel Xeon 2.6 GHz(Dual CPUs), 1Gbytes
(Memory)2} Window XP(OS)7} A% 91T} PDAE Intel Xscale
PXA 250, 240%320(Display), 100MByte(Memory), 16Bit(Color)7} A}
&5 A

<Table 6>l A & 4= Sl 5o AP &2 F&l4 7|9k
A2 Al F2 918 QoS &S efshA] &2 V)&
QoS &g 1&g A kA A u| 2o tis A vlwagith A
S FoA Ay dgel HERAENEORE JodE 58
A, A 2 TSR AR, AR 2 gas AfrEs Hlal g
S8t AadE a&4% AHl 2 B EE 1004 7HY
< 71F0E PR H7t ZAE FReH AAANTH}
ARl Blaz g 59 AEE 1008 HHE 7Eo2 A
A A 2E o APARE Fxdto] HFE AL 2o
nEH, 53], 3548 EEAH AR 2 SR A ge At
o7} HA AT F, QoS %S g AH| 27t Bop e
AL FLAL AZTFOZN AL A A BTk 2 MuH| 2~
NEES HolF3h

Table 6. Experiment Result
Oo8 &-§of o] me Jdes 23

Aol A2 FHHE 2
A Az | AH AEls | & AEx
A B A B A B
g TEA| 49 | 67 50 | 75 53 | 75
MHlA BEE 67 80 61 84 59 82
A AN 34 | 33 | 37 | 31 35 | 30
g:g Bas 40 | 42 | 40 | 41 | 40 | 43
F)A: QoS M 3kA| g A2,
B: QoS d3E& g Aul 2~

QoS 48 TEl% Al 2 Trhol 2 A, A8 HBE,
HOF 59| QoS J 3l mebd AT AU 2B ATE 5 9
o B VEYD W 4EAE AdE gAY TA B

7o) e Fol wet e Foll she T Z2EE, AFAZL
< AAste] AH2E o] 8T & YoM A8 TeNS
o FAT =3 B4 FFAM AHgAe] dE R mekA

SEEEREPER FLR TR

QoS 4TS T B AUz BE ASAAA F2
& TejshA e FAT HHl2E ATl B4 Ao A=
Fob] UE U 25 AZHFE 97 BASLT £
ES 2710 AEAE Aol VES D HIE 5 7]
4 @t ZEEZ, 29 52 o §F02A 4 A5}
WAStol AUl 29 AS AFNA FEAE EHE LA
Atk W ohueh, 407k AUsA Rahe A=, 718 Y
28 A4 WY H5 AH 27k A 3o AHgAe] B
g @t st 2%, ddS Qs 43 JuE
Bgspel Qo A AH2E AFE F YA ALE
A Ao A )29} S8R Y AA ] B BE
g A 28 B 5 9o} BEAYTHE B71E Wk

=

N

B =FMe FulFEH2 35t A st Anja
SA-9] 8o HstA A F3t7] g Fto g gl
HEO] QoS Al g & Al At T A A 7+d AHE
A A 8k T

4 <
o, E35), Ab&A AEE, He 58 AL ¢ 9
SEEAE FHst dFT S NA B FEo wE
ARI2E AT ¢ JEF ALt £, 2524 7
I A2 o] gdto] AHgAsr B E FET Au)
H QoS FHAEE S A 5 F S AEALS] gl A
T QuSE AT = AT
AT & =ToM ALY FFAE F2 o] FHHT
B FAAR Auzrt AgHE Z57h s 2. =
& A EE AL ZRERS] FEOR EE o 84
HE g 7bede 237 18 0 B2 97 2 29



74 HES .

b Basteh 58, 4499 4482 H 5Y 5 9
A9l 477} B a sttt Wk of
49 4YA DL 9
AT %

AHHE RAE Aok B0

AR =
FnEd

Alber, H., Sven, B., and Alexander, S. (2002), Modeling of context in-
formation for pervasive computing applications, www.rn.inf.tudresden.
de/sctipts_lsen/veroeffent print/SCI2002-paper512JH.pdf.

ARToolkit (2006), www.hitl.washington.edu/artoolkit/.

Bisdikian, C., Boamah, P., and Catro, A. (2002), Intelligent pervasive middle-
ware for context-based and localized telematics services, Proc. of the 2nd
International Workshop on Mobile Commerce, 15-24.

CC/PP (2004), www.w3.0rg/TR/CCPP-struct-vocab/.

Chen, H., Finin, T., Joshi, A., Kagal, L., Perich, F., and Chakraborty, D
(2004), Intelligent agents meet the semantic web in smart spaces, IEEE
Internet Computing, 8(6), 69-79.

CrEme, http://www.nsicom.com/.

AE S
Aok 2kl 28 o)
Aok 2kl 28k A A

SR EERL L B AEE:

3’;_]'/“3] —E‘O}Z: Context-Aware Computing,

Information System Modeling,

Software Architecture

°o|Aj <

Dey, A. K. and Abowd, G. D. (2000), The context toolkit : aiding the devel-
opment of context-aware applications, Workshop on Software Engineering for
Wearable and Pervasive Computing.

Fano, A. and Gershman, A. (2002), The future of business services in the age
of ubiquitous computing, Communications of the ACM, 45(12), 83-87.

FOAF (20006), http://xlns.com/foaf/0.1/.

Henricksen, K., Indulska, J., and Rakotonirainy, R. (2002), Modeling Con-
text Information in Pervasive Computing Systems, LNCS (Pervasive
2002), 2414, 79-117.

Jena (2006), http://jena.sourceforge.net

Kim, H., Cho, Y. J., Oh, S. R. (2005), CAMUS : A middleware supporting
context-aware services for network-based robots, IEEE Advanced Robotics
and its Social Impacts, 237- 242.

Rhee, G. W., Seo, D. W, and Lee, J. Y. (2006), Maintenance simulation serv-
ice using augmented reality in ubiquitous environments, Proc. of 11"
Society of CAD/CAM Engineers Conf., 302-308.

Wang, X., Dong, J. S., and Chin, C. Y. (2004), Semantic space: an infra-
structure for smart spaces, I[EEE Pervasive Computing, 3(3), 32-39.

Weiser, M. (1991), The computer of the 217 century, Scientific American,
66-75.

Yau, S. S., Karim, F., Wang, Y., Wang, B., and Gupta, S. (2002), Reconfig-
urable context-Sensitive middleware for pervasive computing, IEEE Pe-
rvasive Computing, 1(3), 33-40.

oA 4
R LR EE R

B LEREECE R
3T 3 4 Z o v
BHAAENATY 4D 7Y

A A S A F D B
4] F-oF: Tangible Interface, Augmented and

Virtual Reality, Context-aware
Computing, Ubiquitous Computing,

Collaborative Virtual Engineering



