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Abstract: The storage and query of context is the foundation of context awareness based computing. At the same
time, uncertainty of context is an inevitable problem of the context awareness. Therefore, a fuzzy logic embedded
context-aware architecture (FLECA) is proposed in this paper. FLECA gets the high level context semantic from
querying those primary contexts. During the procedure of management of contexts, fuzzy logic engine enables
FLECA to store and query the fuzzificated contexts. Furthermore, a neural network based learning machine is
introduced into the management of fuzzy rules. The experiment shows that the learning machine is able to improve
the adaptability of FLECA to provide stronger support to the user-centric applications.

Key words: context awareness; fuzzy logic; Neural Network; SPARQL

B % LT HMAEORET A ekl M E TS T A E T S A P R 86 B AL
o R T — AR ABNE e T XL 4n R 40 R M (FLECA).FLECA %RJJ&J:TSU B3R5 B BT LGB X,
I A AT 45| ;twﬂﬁ%#u—_fmo B0 AW A A 14 B B AR T AV 2 W %, I B A 4R IEALR 49 5 3
Fo & FI A TINF T AH LA 242 5 FLECA 691E 514 M H A Fl P 4 ﬂlm 4 L R R ) 84 3R
KR BT AL BEMIE, 4942 KM%, SPARQL

R SO B AR M IE TS R R Z — DA B T . R S — AN I 5 H R s R R R
WL RO R I B SCAE IR AN T vE . B RUTE S AR ORI 25 57 A4S BT ST AR £ 9 Bk
N TR SRSV AT R M s — BT TE S web MR IR AR I R R T AR LR I BT AR T
AR B C 28 BN 24 A BFST I A 3OS XML, 4 45 18] B H: XML Schema, ¥ 35 4l i HE 42 RDF(Resource

« Supported by the National High-Tech Research and Development Plan of China under Grant No.2009AA011906 (IH 5 i R 57
# J&11-%1(863)); the National Natural Science Foundation of China under Grant No0.61070109 (IH 5 [ #k R4 3L 4x)
Received 2009-07-15; Accepted 2010-07-09

© HEBEERAET hipd/ www, jos. org. cn



"t 8] AL A G LT AL AL 13

Description Framework) & JCHE 428 2 RDF schema, 4< & F #:% 35 OIL(Ontology Interchange Language)d 4 #5 ok
AR HEFE 2 (Ontology Inference Layer)F135 [E [E [y & 2% % t1 5 97 B A F AR 10 i85 DAML(DARPA Agent Markup
Language) 5% 5 #% W3C #5#EA ) web 44435 = OWL(Web Ontology Language)™?, DL & 5 2 H UG 1) A 15 =
RQL. RDQL. TRIPLE. N3. Versa. SeRQL. SPARQL [fIAH 4k Hi I, ix Lo 4B A 3L F AR 1 F SO R 5
(context-aware system)[¥SEILHT T T IR SEHEL Al #0353 Web (3 ARSI R SO 1 57 9 Bk kg — Fh s 2R
FEE

B, A A, B R Sc . B OWL Skdtfiid A4k, H] SPARQL Sk Z i) | F SCARRPE E B F SURM RS
CAPEEFEEFEZNAAREEMNCEAIRF S MREGET T 2 E AT b BRI A € 7 B 275
AN AL LN TR EI b SCRY AR B RN A R AR SE B b i T R TR SCRT LA [ A R A
I (1% 7 ZRE AR A b SCR [l )RS DL 2. bR SCAS B (RORE A0 B2 ml ik A kork &6 PR 5 BOR I IR s R e
25 H SRR (0 RS 2 1 B IR 8 7R R SCE RN A 0 v AR BRI . AN E (01 R R 4R,

1 #HxIE

AN T8 T TR) R S TSR TR R SO AN R B — AN AN T [l e B, CL 2 5 R T TN RO
4 Ranganathan™25 A 75 Gaia 45 SR 1 UL 07 0 4% £ 75 39Sk ek b S J ) 16 D] B 6 2R AT 1B 3T
R e R bR SCA B AOAS B 5 P 5% 2R EL S0 R L B e A A A 2 1 bR SCAS 4. Diing V45 AR OWL 5
SUT 5 R 7 A O PR AT a8 vk, T S R M AR PR 6 R 6 il b GUu S N T — R T LR
AR AN 58 PR 7R I (R R B AR e )R = e 4T xU R SCARARAE B 5 7R HAN 58 PR ) R 22 A DG Bk
1) [ .

IR TR AW 77 1 PRI 9, 32 B SR T 00 R A R (W R SQL FIE S Web SHUIEL ) JE T A 44 e 1) A5 K]
SPARQL A 1. 75 ¢ R E I FEFN SQL & 5 5 1) WU, SO 25 10 DA K 70 35 3t 7. — R ORI A 15 5 4Bk A
IR /K 2 ) A7 BedB N T — 25301 1 7732, 41 p-norm 7R U807 11000, 15 gl A A i PR AR
B AT Bt A UK 1) RDF 3088 12 A OWL $udis 172 b AT — L6504 SPARQL Jy I I BF 4T, Pant3145 A ) 3 38
FR B A ) I 5 | NSRS T e — B TR B A R IR R T B R X S v ) SR ORI SR e AR A i) T )
g N A EE B B, 1 St 8 X T CTQs(Conjunctive Threshold Queries), ¥ 7£ CTQs Y 3 fik I #2 H
GFCQs(General Fuzzy Conjunctive Queries), X 25 45 $LA1 k08 1 b 2 Pant 125 A 76 B4 i B AT /K 25 # () S ik
T T A T ) e SCRF IS 3 B R TR SR E R A S B A5 R, T LU AN A [ B DGR R, AR
BT, BRI B 225 Buche ™45 A it 5|\ 7 BEmI 4, 5281 SPARQL ) 72 3% 1 i1,

I ARG CAE T m] LU, — 7 10 B R SO B @ e T 2 e bk — 2056 3%, 5 —
T, b SR AN AU = BOR) £ W BRI 0 e, A SRR Y T — A RS T BORIZ AR Y BT SO R A Y
VE T A R B R 8 B 5 AR BOE 5 OWL. AAE#iE 5 SPARQL 45 & 7E—ilt.

AILAEHE 2 WHIR T i AR IE #E A 1R S0 R 44K (Fuzzy Logic Embedded Context-Aware
Architecture, i #k FLECA), I B2 T bR SCRGZ I S0, A SOZZ I B —— DML 1 CAE R 28 3 1Y
25 H T RSO AN AT it RN U 1R D7 VRN S 5 4 VN A ST R Al 0 TN — D IR AR AT R .

2 ERNFEMIZEERY T RN R SR #(FLECA)

CLF P b ) TR SOOI AR 8, 6 SRR E T SO B PR B STk BT P B2 10 R m 8, T
FHP IR H R AR AT I B ) i 55 554 SR, O A I b o J37 6 2 000 1] 7 5 3R, D T P i 3k S P Ml 55 PR e 1
BT SO K M 55 R S RE AT L P D r o PR e 55 RS Bk ST S RS DU T S R AN B T A
R KA ORI T — MR ABTHIE 45 1 LR SO R G40 (FLECA), Wi 1 iR, e 24 3 Mtk BEF
EEE . BRSO HEMA .

© HEBEERAET hipd/ www, jos. org. cn



14 Journal of Software k2 4% Vol.21, Supplement, December 2010

Fig.1 Fuzzy reasoning based architecture of context awareness
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Room1 fowl;hasTemperature _;Roomltemperature
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Fig.3 Membership function of indoor temperature
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Table 1  Fuzzy reasoning rules
F 1 BORIHE AR

. If R1 is “High” and R2 is “Many”, then R3 is “Down”;

. If R1is “High” and R2 is “Medium”, then R3 is “Down”;

. If R1is “High” and R2 is “Few”, then R3 is “unadjusted”;

. If R1 is “Medium” and R2 is “Many”, then R3 is “Down”;

. If R1 is “Medium” and R2 is “Medium”, then R3 is “unadjusted”;
. If R1 is “Medium” and R2 is “Few”, then R3 is “Up”;

.IfR1is “Low” and R2 is “Many”, then R3 is “unadjusted”;

.If R1is “Low” and R2 is “Medium”, then R3 is “Up”;

.IfR1is “Low” and R2 is “Few”, then R3 is “Up”;
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Fig.4 AFPN model for fuzzy reasoning rules
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