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Approach for Querying RDF with Fuzzy Conditions and User Preferences

WANG Hai-rong MA Zong-min CHENG Jing-wei
(School of Information Science & Engineering, Northeastern University, Shenyang 110819, China)

Abstract RDF fuzzy retrieval is an important module for realizing intelligent retrieval in Semantic Web. In this paper,
Zadeh’s type-1l fuzzy set theory,as well as the concepts of o-cut set and linguistic variable was adopted to put forward
the RDF fuzzy retrieval mechanism supporting user preference, which extends SPARQL to express fuzzy and preference
conditions. Moreover,ordered sub-domain table of linguistic values was constructed to realize the projection from the
fuzzy values to relayed sub-domains in the table,so as to figure out the interval of membership. On this basis,extended
queries were then converted into standard SPARQL queries with a set of defuzzification rules, so as to achieve fuzzy re-
trieval operations. In order to test the ideology proposed in this paper, the fp-SPARQL retrieval system was developed.
According to the result of this experiment, the method improves the performance of RDF fuzzy retrieval, and corres-
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pondingly, users’ satisfaction rate on the retrieval results is also enhanced.
Keywords Type-II fuzzy set theory, Linguistic variables, Fuzzy query, SPARQL, fp-SPARQL
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Su A & % % Extremely high % (0. 90,1.0,0.0,0.5)
S1o FEH FRH.EH £ . Very high®  (0.81,0. 95,0. 05,0. 04)
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SELECT ?object
WHERE {?object hasproperty ?property.
FILTER(?property=FuzzyTerm)with S;. }
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SELECT ?object
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PREFERENCE
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?0bject fun; score(w,)
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HERRRLA S, P AWTER T SH S MER ARG, 4
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s "SELECT' (' DISTINCT' | ' REDUCED")?
SelectQuery = (Vart | ' » DDatasetClause » WhereClause
SolutionModifier
WhereClause "WHERE'GroupGraphPattern

Filter '"FILTER’ Constraint

[
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SolutionModifier " Clauses? OffsetClauses?
o < o N
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LR AEEER) . WEENARERAFIESE, 405
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fp-SPARQL s ¥ {8 ZUBURA & 14 () 25 18 3 Ay 46 X BERH B ] &
XTI BRI E W R, A H AT IR AT RN B R A
HE.
A xTEOR R R AL B, AR B8 EL AR RO BDRE 2 ) S 1R 4
SN BRI A AL B AR E L .
DR AT . B0 B in] o PR L BR SR BRI 44 (451
MEL YR “EA Y, MEEFBRA<YH =Y.
) FEFEIALFE A B T L B TSR AR KA B R
HY HBHE Y, Al R £ 1 #ATEON LR SR X 18 B 5T,
ZiE. B REEN R EBAX A, BRENAY. DLKYH
Y7 A4, M Cauchy 2045 #9 B RUR B K3 8 7 1)
R (6) , RIEM G X RIR B WA RERE BELER S
FR) 3 G A8, BT B B TG FR BB VR B 2 U5 R R B R I X AR
#, e ABRELR, BRRBIESERNWRETLE.
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#X%Y(I)zaz‘x—;y—)z (6)
K,y AR, B—MEHE: MR TR REE,
RYE BT AR ARV E.

B 1 BRREEREBUIAK E&R“THRRL 3000 5T
HIBUR” , AER ) fp-SPARQL & WIBRLT -
SELECT ?p ?Name ?Count ?Salary
WHERE {?p ex:hasSalary ?Salary.
FILTER(?Salary="X#j 3000”)}
L3t BRI T AR SPARQL B4
SELECT ?7p ?Name ?Count ?Salary '
WHERE {?p ex:hasSalary?Salary.
FILTER(?Salary>=2568 && ?Salary<(=3432)}
4,1.3 {p-SPARQL 41k % 2L

# 3 {p-SPARQL #8404 411
EERR ¥nEHEN

R 2 4

(FQO) HTR Q@ #it
X=“ZEL»Y” / FILTER(?x=Y)
%x=“E% Y’ / FILTER(7x<Y)
o _ FILTER
X=X Y S6—Si1 (9>a 8-8.9%<b)
p on FILTER
PETHRAREYT ST B8 )
. ) B FILTER
Ix=“K#H Y S10—S11 (23>0 8.8 2x<b)
hER 1 BEHE
=" %" Sn / RER BB, HE
TR, ERE
RER 1 BERE
T x=“RAFETH" BAK1 / K, 82 K R RE
WH, EAHHR

EAR M) RDF M2 W B A Z H 8 llinfE SPAR-

QL MFE LR L MR T RENE MW B ek, o
SPARQL # TE 5 B I E LB N 10K 3 B,

ARYE M FE B T RSO 2 (A8 AL, 3 T ST SPARQL
EEIARAE , AT SE 47 b0 2 T I AR OR
4.2 ETIRHFH fp-SPARQL EifHEFF

fp-SPARQL Hfm 47 22 ), 8 M T7 5 SE LB M 2
WRGTHRERE, RARFRIEHFEFIHLHAEN. &
4o, ATERIZAL, BRI S R K AN (O ES
H BRI BT, VA R B R B (3T B8R
HREDBIRIDRM NG, LURIEF B R BT T HESI 45
RIFEEBHP .

B2 BEEEXRKEMAK EERNTAREATHR
K% 3000 SLHIEIT, EME T LAERENHIN”, MK ip-
SPARQL # i 4 F -
xsd; double fun; prefer(numeric r,)
xsd: double fun: score(numeric «;)

SELECT ?name ?count ?salary
WHERE {?p ex:hasCount ?count.
FILTER(?count=“JEH &) with S
7p ex: hasSalary ?salary.
FILTER(?salary=“k#4j 3000”)}
PREFERENCE
?object fun;prefer(ryg)

?object fun:score?wyyg)
ORDER BY DESC(?score)

BRBKIBEN A A A SR BIIR 4 FTPIIBIERE R
£, W TERETHERIDR, S HHEERIFEE, HTL R
EWGERIHT . AL, 2 FHE TR TR 8R &

E, B
N A -1 _1
YR O +F1 8 TR T oumO 1 3

ZEHKS B RIFNERARIFETEAR:
wrrg = (rreg — Yo ) X prpss (1) + 2 X yop X

VTIERK (i)+ézmjcmooo D _ (% _%) X permn (D +2X % X

UTtERE @ +#Tj§jwjaooo @
2

K, i AMHREREF RS .
F 4 EHIEANBERE

%5 W4 THE THT)

1 I% 22 2800

2 S 28 3100

3 B # 28 2600

4 E X 26 3000

5 bk 24 2800

BARZSHF A SR INE 5 B,
#F5 BRARGRE .
%E ¥4 TR ¥ TR E
2 3 28 3100 0.91
4 F 26 3000 0.91
3 J % 28 2600 0.88
5 x| 3 24 2800 0,84
1 F & 22 2800 0.79
5 KBRS
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PR IR BIEHEE R A AT 4L A 1 s SPARQL 24k
T, I PO A WE SR ML 3t BT SPARQL
W HERR , SR HR A O 45 R AT RT3 B AR IR R A7 B P8
FHEF, I R AP RIFENRE. RESHWIE 1R, 8
TEREWE 2 BiR.

IEE R SPARQL A i
1 . #HR
e Bt ]
! i
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%ﬁgf*’-——% 3 wiE [ Ew [
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Hp ] STTTTmoToTjT oo oo
——

A LR
B 1 {pSPARQL ERRGHEME

ATERI T 5340540 sk

F bt 304

B 2 {p-SPARQL X R
ABAEA B, RIIEET 54X TEHEN
SPARQL FE: (P AHRBE LREFNEN T B #1171
B, 43 B AR 20 18 AR S 2 ST WO O T R AT X b A, DA BR:
TERIFOF B BT RR S0 M. 45583 6 Fry).

£6 RALPHALRIFR

fp-SPARQL £SPARQL
coxn xmxm ERM wn pesn EOHA
EHAE ( (ms)
ms)
R o0l m<THE 0 THE=09 230
TR 1< TR

BUFE [0. 43,0.57] <18 30 I#%=0.5 560

THhERS [0.09,0.0] THEE 25 TH=0.2 26

MW T ENBRETRRETERLA,
- SPARQLAE & BT S5 B RDF U RARKEE, B ST
—RENEEEF RSN, FEBATRREAL. Wot,
ERASG HRBE SRR AR R BRGRIEE
MUERR, FEET - MRAENRBREENENRERNAE
MR, fp-SPARQL Jy iR & BT HE TR RO , 4%
HEEH PRI, BN —REEBEEA N, 2
T RERPITHR, BE AR RN EDY BB — RN
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AR HE BB RARR . Mo, B W B R AR e
BRI E R T P RS R TS A
BAERE M, B T IITRCR, HTIER T ARG A,

LAXE o SPARQL i RAZ W JATHER .
FRER M MFEAERD ERREE LER TR
RDF BEMIZE A B W RRE .

#3RiF ROF BWIZAREHAEHENFERRNE
Bk, A CEAITE T AR ROF BTk, B A T
SCIFR L it RDF BB R J7 3 {p-SPARQL, FF 2 T LB &
G B TAETEWNEN. B Lo hERLERER, 7
BRATRER R R EATRERSHAF IR, — 2R
B ERR TP E R A RNWEE. UFSChE
i, TS ROITEEAB AR SR BIF A RRAITE, 3
# RDF XARYBEHEHEMEAEIRRER.
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