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Abstract The Internet of Things (IoT) system contains a large number of sensing devices, as a result, massive isolated
and heterogeneous data are generated and forming isolated islands of data. It is a key issue how to realize the effective
semantic association of data produced by different sensing devices, and to construct a cross-domain data correlation model,
so as to solve data heterogeneity and realize intelligent decision making. In this paper, with the IoT system as the research
object, an IoT ontology model is built with environment-resource-behavior as the core. Based on linked data method, the
JoT semantic linked network is constructed with the behavior linked model and the resource linked model as the core.
And a reasoning algorithm based on event has been put forward to realize the semantic reasoning, so as to better realize
the intelligent decision-making of the IoT system. At last, its feasibility is verified through two examples of smart home

system, and its superiority is verified through building different query instances.
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4o, BRER RS Raewli RS Mt RG.
BREAC T RGFEAF I RFE, AR RN K
U W ik =Ry SO € Raa o S e A SRSl
BORZER. ARE, LB R A dlal, &1 R4 AL
SE s I FH I R v E ARG ZR AN S 1R, e B g Jek
S 1 S A P RIS A, S I AR s L ICRN @l
Sk IS R AR )

BEXF DAL il H 25 i S Web AR E—2]
AL TR B AR SR . 1 L Web # B VR & if w Al
ARG AN ) B B R, Sheth 5P 2
W AL EZR M 4% (Semantic sensor web, SSW) (14
=, R E X Web BRI AL K% W 2%, S &Fl
JANBE (1A R K. Coccoli 2514 HEHY T8 UL
M (Semantic web of things, SWOT) k&, XK
LLTE X Web 1477 AWM R 4. De 2500 42 H
—Fh O TR W i 25 1R SO DT v, R OWL-
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DL @R el w5, KA OWL-SI @iy i
M55, SR S5 T A B, W3C T A% ks b 45
AL TETT R — AN AL IR ZR 4% (Semantic sensor
net, SSN) AAKE SR — A~ i R RS AL R 1%
Fr s BE T DLINRR A B 45 9 2%, AEL R RN B 26
WL GEANN B H s e~ 6 07 T H R AN RE Y i 3
PHR I U ) HAR LA Rz, FE TR R GE R
AN P ) 3 T A AR IR T 3 i 22 Dt IR R
P K08 SRR, SIS R R RE B4 1 LA 2 24
RIS I 190 4 5 i) e ) — A B 22 1 i o L
H2, PN RGEIE L e Ak A R 0% 1) W)
R 2R GEAT AT S 22 A W A0, A1 58 22 1) 2 g i
e, BT ORI RFID. 2R 2
FHL B RENUAE Z RGO, 2) DRI S — A B
BN AN, BRI LA B B SN B A
W RUE T, BN 297 AN T T00%0 ) Hd s X el
P T B R G SCFERAREE. 3) M R G — A
i B BRI 46, Bk T ARAR G IR JE et Tk s I 2% —
FE 52 B I 2 45 PR A, R E LA A B 0 AR G ) B ) 5
MR B2Ak, SR 28 Ge )T SO R T
2Bk, I, AU PIER Y 2R SEHE i SCfE R
I AN BE 56 4 il e 55 Pl e ) 1 T) B2 2% ) A2 B g 5K
A7 9 F0E S AR AE N S5 ) L R T e S LA REAT
BAPRR, AR T Bl T35 () K 19 ik
SRR 0%, 780375 FEIRBEN WM 4 B U R 50, K
PS5 DR AR b Ik I i 45 [ — 38 4 WEA T A AELOL. Ak
88t — AT SO o Y PR P IR £ L 0 U A
TR AERUMIN IR, D2 B BEAA R A S A B
JEEAL, WEF00T AR I A5G N 1) 22 8 RE AR Tk SR A
B SCRFBORIOL ek [11] O T S2BA —HL - 13)
AR, BE 20K i A R 55 AR R K SOA FHRAF
BN EDA BEAT 45 &, BLIRSS (78 300 1 kA
RGEUAT R B, R T R AT B AL S I A
KR 23 ROV SR B B e 55 sh A& o Il BA Ty
R TS TN R SR S SRR 2R, (0
e K2 A5 B AEIN S PRE A R 3R L, O6f 1 4% ) ) S
PR 2% SO0 15 1A T ) 2 96 1) 50 SR IR A DR 3R ik =

h T SEBIS R )R I 2R 5 I 1R v S B E AT
BRI, A SR SRR 7 VA T —Fh
JET IR — DR AT A A AR ST T e
S BREIAT A A1 B YA 7 A, SR Linked data
JELAELSI B A0 BEG oA 3 A AR ) ) B s SO, et
BT 2 Pl fid A LR A0 K P90 B ke SR T ik, S
PUR BRI, AT 171 PSR P K 190 ALl A A A 1
ks 3 95 2 PR R AT O AN B I HE o
BT (WA (R T 00 3 3 W5 it 2 R AL A
BT AR HE R R f A A YA A e K SE A

2 A A S, MAA SCHIL K AT PR LA
1 B SUs A AR B g A

AIEH AR A A T e s A3 MR A R A 2 R DG &R
(PRSI A IR, T8 I K A [ LAS B8 2H 20T 445 A 8
5 IR ZA T e ) R WS 380 AH 7] 1 s AR A, e it
AE AR PR T SCREA. ) S A TG 1Y) 2R 48 1R) A S AN AR A
TR0 52 ST K O J 2R s DG IR R SRl 1 AT
%.

1.1 A SEARRE

h T B e AU A A R (1) 38 R N AT U
PR A A AR Y A 43 R FH AT A A (A 4
(17, JEIL RN AR B A NI AR 22
EARZ 10 H 45 208, AR RS = (Linked
data cloud) 55 HAB ARSI TR L (1 SCORHK,
FH HCAE A s A A (1) B Al A B T8 e A AR A
2055 F A U A AR R SCIBG, PR A B O A A
AR,

H AT (B A 2 X 288 ) AR A5k A 1)
A W3C 15 SR s 0 28 A F A (1Y) SSN A
CSIRO A&, MMI Afk. CESN A4k, ASME &
&K1 OntoSensor AAREE, LIKH b FE 77 X ik P 1k
W S5 ) FE A E S, 8 T B AT, AE A
F2 N AR S I I ZR 4, AR Dk AR Ak 1) 4 B
W A A AR AP AR 47 (1) v S M s s S L AR ) ok
AARGE A ] DAGR AROX LA A (R, AT SE B B
s HPE. B anfE SSN AR E LT 14 AN
B (Module), 46 41 ANKF 39 X4 @1k, I
DUL TEARKHE AT 11 KM 14 NEdE.
SSN s SIS & 1 HL A AR 4 1l H v, 4
skeleton #iEe 1 L Sensor , FeatureOfInterest
Observation. Stimulus 28 #l hasProperty . obser-
vedBy %% & 1; MeasuringCapability 9 g X
] Accuracy . Frequency. Latency. Measurement-
Range 2528 f1 hasMeasurementCapability 25 )& k.
A SR T 14 4515l A A4 A g/ DUL Tt J2 A 44 Al
SSN Z AT JZ AR R 3R b, k1 Pros.

IR P AR

SSN Atk

Foaf {4

Uomvocab 44K ...

DUL A ff

B1 kI U A AR (2 IR G

Fig.1 The hierarchical structure of IoT domain ontology
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1.2 #EURE - 5 — TR A% 0 MEX M A
L3t

AV I e PR SRR AR 2 A v 52 PR TR PR I5E rp 3k
WU, ASCMHEE (Environment) . %5 (Resource)
MIAT R (Behavior) = ANJ7 i Ui AARERY 15
 E-R-B #i4,

IREEEHE =R 1) WL BRI
VI AR ) ELAAESS TR B 9 SRR ] L 22 205 FE A
fE2) BRI, B ARIR FO0 BN B s, 1]
WU BR AR I B XGRS R SR H AR
K3, 3) W BRIRES, 4RI AN1E T b 1) ) B 45 A4 (1)
S, A9 U0V % 2 TR PRI AH FL S ), JRE N e 2% 1) 1 g A

BE U A IR B 2R g b B AT B AT R e ) B
PR PR BE M 25 P B S AR, B — AMRFE 2 2R A
(Type), 774 Sensor #l SmartDevice, i #iZ & %
RN 2%, LA 247284k 7K, #i Tempera-
tureSensor. SpeedSensor %%. J5#EZ RS FIET AE ¥
7%, AR BE R A KGN fe ) CRA HARAT b By, B
WA RE o Ja T R BEUKAR . BT BRFTENHL. & g i
&, WX ZAT, 0 AHIE S ThaE, 2R 1% %
PWEATI &M B AR T g, & X Function 28 X AH KR
Pt hasFunction, PA#)44 i 1 20 e CHAR T RE, 41
W— 5 R VE AL A A Ve (washClothes). AT
(dryClothes) F1E B (fixTime) &I fg; 2 =AM
fEJE kg (Performance), SSN & X T Measuring-
Capability #3, S (Accuracy) ##% (Fre-
quency) K, AN accuracy Value. frequency-
Value &5 Ja& {1 M5 AH O (1) SR B U5 ) PE e

174 (Behavior) &AL BEICRIUE K
Ik R Bl R e A BERPAT AN D e 2, 5
U FEAL AR T —ANEEEA, FRA—MT R, B g
PEARAUE T T ANt A — AT 4. I 9 vh 2 5 )
AT e A v FE 32 BRI R 858 vh 7 AR 1), PR AT N
H— A T4l

Behavior = { Environment, Resource, Theme,
Object, Result} (1)

X (1) H, Environment &7 N RET, ALF5 25 B8
BEFILAM IR EE 2 K 25, Resource s&4T 0 F 4%, B
PP X LR AN P A EL AR )
WS, Theme #E47 A 38, 559 YR IK Th e (55 ).
Object AT WAL, RHZAT A IAEIXT 4. Result
FEAT N 0 TR s S PR AT Ay, gk
FEARAGF AN BINME R, X TR RE B & AT o 45 J )
ST ARRE B AN, FRE. BRI T N e
I WY AU A AR [ AZ O, A B CR WK 2 Frok.

MﬁiﬁﬁJﬁ%ﬁﬁ mests] | x| O | | it
BECRE |
———————————————————— R
(om | [wm ] [2m ] [wx] [ ax]

K2 E-R-B B
Fig.2 E-R-B model

2 RABIERNENIRES KK

PR 8 LA () MR AR AR AR 1, BE R L
L 2 B 10 IS T gl £ R — R AN ERE, T
JUGE RO, IX L AR A T R PR A .
AT DA B0 2R A A 1 25 b 3080 TR AT AT 280 v SR A
S Ay ey st A5 M IS K 1) (1 7 SCORIBC R SE I e
Fl 5 ) A S )

2.1 ET D2R HARHIE XFRFFXBX

2.1.1 BXIRE
HT I E AR E AR ERE T LA A

A A AREN218 2 D2R A —Fh N Kk 2 2
RDF — e s it A il XhriE AR 2445 2
e 2 k. D2R s — iR O¢ R 80 1 S R A
Jil X Web i i T 5, B2 D2R Server.
D2RQ Engine L/ D2RQ Mapping i& 5. D2R
Server J&—/ HTTP Server, - % Jjfg & $E It X
RDF ¥l &5 0 #2111, D2RQ Engine ff) 3%
Dife 2 H—" s HI i D2RQ Mapping SCAH
K FTE R b () £ s 4 4 i RDF #6520, D2RQ
Mapping & 5 I F 2 D) B8 L 8 SCR 8 2R A0 i 4
% RDF #% 20/ Mapping AU 4 T REWS K 5 R
O 2 i A PR AT R bR, ASCRH A
X ) Mapping SCAFJ7, F4 5080 2R 1R 3R 44 F1 - B 44
WIS oA S A A T (R SR S e, S B IEG I R
EINE SRR, B 18 SCOCIBEATEE— 20 11 X
2 245 HLAl
2.1.2 FEMKEK

W SRR JG IR N R 48 A e A i v
AU ), BAT R Az ) i, 5 22568 T3 SOy S
AH O E R (1A 508 SOORIE. RIBEEH B8 A AN R &
20 [R] 1) £ ke v SRR AL T T IR v k. SCIBE K
# (Linked data)™! J&—FF] ] Web 7EA 7] i U5
2Z 1B g T SOOI ) S e T v2s. 3 L AN R B4 U
AR B — N HAN AR RS, Wbk BA
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LA F RS, EATR A AR DL A7 i
J5 AR AT LLSE AN ], RS ATAR AT RE A7 A2 5 T K
. Linked data 5K IHF s R AN R Bcs SC i
k. Linked data FATAT R4 #8EL % 4 95U, H URIs
hEm 4, AT LLA ] HTTP URIs 253k %,
LR B AR URIs, wf LUK BLE 2 1% 8. %
PRI LA 2 Rk, 1 HTML. XML, RDF LA
J JPEG. it Web %4 + 2138 1d RDF # X %.
RDF KA A 4 = Jodl (Fi5. G,
).

T L W % Bl A I A A TR 1) B A
Linked data fE3X, o] LLBF AN [ 4% AR R 4
V) P 540 oy 7, g 45 P 50 I 5 A ROC G, TR R T
G0 — U SCECHR AR AR Ay 33E— 2 (1) B0 42 4 R 2
BEE ALl D2R $AE T B SIS ik, R
d2rq: refersToClassMap 457G 3 SEILAN A B4 45 2
EEAPRIS SN

2.2 BT (TAMBERNEEXIKEE

B v BB 4002 D2R ) Mapping Bt
WE, UL RDF = e B A I, = oA m) Fik
FEK A URIL s 9, T 15 A2 i 2 AR 1 )R
P, TS HARE R F5 10 S AN O T AR
TR E A 1 S R R R )i B, DT
ABEIE (PR BER) PSS A% O AT R
ICARE TR B Y OCIRABE 2L

AT RIS g DA RARAT A o EE ARG 1 =T
HES, LA (1) ASH, WAT RIS BHE. X)
Sy FSE A R TR SORRE. BRILZ AN, 1Th
ZVE] AT DAL v SOOGIRR DG JR, 451 an AH [R] 3 3 (14T
h~ AH RIS ) A AR BAT A+ A ) B 5 A i AT 46
—ANBARIAT AR ] 3 .

Bl 3, IR 27 SIS e L B,
WK P ECHEMEE S, &4 EIMN A ZE RDF —
JCAH BIETE, $ROUEAAE T ))& PE. behaviorl Jj&—
TR, DLHOY FEME T 9 4 RDF =Jc4,
KIRFHEA (type, $8 M A4 Behavior) . IribIh
5% (location, & M4z & SEH] location] F1 measure-
Time, 45 [ HARKIE I %) 2015-11-05T17:00:
06). 17 X% (featureOfInterest, F& ] —"N5 11
S housed)s M (theme, Fi/ [l — AT REAAASR
MeasureTemperature). 44 (measureValue, 57
— AN HARHEE 12) MIBEJE (isMeasureBy, i 7] 5
it 3G AT A R B R AR, A A AR RS SE A sen-
sord). [AJM, JEKETAN[A] KO0 R SCHR B HABAT A, il
Wik T atSameTime K F KK F behavior9, 3T
bySameResource X & KL E] behavior6.

Lgit: http://smartcollege.duapp.com/resource/city /Beijing

rdfitype

» smartcollege:Behavior

smartcollege:behaviorl smarteollege-location

» smartcollegelocation]

smartcollegermeasureTi
smartcollege:measure nne: 201511205 T17-00:06

ssn:featureOfInterest

>
>

smartcollegehouse3

smarteollege:theme

» smartcollege:MeasureT
emperature

smartcollegeimeasure Value L

smartcollege:isMeasureB:
£ > smarteollege:sensord

smarteollegeratSameTime

»smartcollege:behaviord

smartcollege:bySameResouree X
»-smartcollege:behavioré

3 AT R RIPAR Y

Fig.3 Behavior association model

BE YR R IHABE 2 2 DL H AR I I B Y5k 1 A i
M =JCHES. B REEE]JE I type. function I
performance, [A]I, B X = 44T 1 4K,
AT BAT RIROR R, S4b, Bz 1A BT D Re At
[F], B A7 B T 45 O¢ R AR T DL IE 22 FlOGIGOC &R
— AN BRI BHE ORI AL AN 1] 4 .

smartcollegethas’lype g

smarteollege:Sensor

smartcollegerhasFunction

P-smar teollege:MeasureTemperature
smarteolloge:sensor [~
smartcollege:aceuracy Value

0.1

\ 4

smartcollegethasUnit

smarteollege:CentigradeDegree

P

smarteollege:nearBy

smartcollege:sensor?

smarteollegehasSameFunction
> smarteollege:sensors

4 BEMORHREIAY

Fig.4 Resources association model

Kl 4 Hi& T 6 A~ RDF — 04, LA U5 SEH] sen-
sorl %I%, RERF LAY (haSType, fig ) — A
17 Sensor). Lhfig (hasFunction, f& W —~LhfE
1§ MeasureTemperature). Wl & ¥ & (accuracy-
Value, fi5 1 — A~ BARKEEEME 0.1) BUE A7 (has-
Unit, &1 —/NAA4EE CentigradeDegree). It4h,
5 % sensor? Fl sensor6 #E -9k & nearby Fl
hasSameFunction ¥E17 T JCHX.

T R AT A ORI ABE 2R, K SR R T B A
ANAWAT IR, ST N 8. SR, 3
BEORHRE i, KKFE T8 miE XN, T
BRI A R R () 0 Hetls 75 7] — I 207 45,
[F)IF, R 7 A= B84k (1) 8 50 ek 25 g M R ST O &R
HEATOCHK, HF— DG 7 HE RIS &, FE T
00T SCPARR (197 i DI R U5 1k, T s en 4
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B 10 IR P2 55 ). AT ) DARA) X 5 AR 08 11 o SCOR IR
P, BRRCEAR A IR, D R g S B S Al

3 EAR&AHETENLH

ERE R 126 R R R 3 1 T SRR a0 %
B, LT T — g — s SCE B, fn i
FEII RIS 55 s i AR A ke 14 [ i
ARSI B T i A (K S B R SRR, < ph
FEHERL TS, o HER SR O S B, — DI
ISR AFRETT.

3.1 EHREBENX

& XA G Event J—> 4 Jo4l.

Event = { Environment, Content, Result,
Expect} (2)

Hrh, Environment & $AFPT A ERET, FLHS N A] |
MR AR IA B I K 3R Content 2 SF IO N 2,
AL = e A B R IR A {subject, predicate,
object}, subject ZFMF 0, predicate f&Fift
PIE 1R, RARAT A BIE, object J& FiAF Pl & X 5
Result jEFi{ha K &5 R W, Fxpect &
FIHEE. A1 (Event) #1474 (Behavior) AR 2 AH
AR, (HE AR R TAT A, SRS 5
vz, AR T 0 I R G 1R A R B A 5 i
T ABEAR Ay A, AT A A T AR

I A (R S 2y D PR B SRR
WEE S, X TR H4F, RE TR T AN FDIL
S imAE, R e FE— kA, S s Wi UL
M4 AR T HEEE RS, T aERR E FF, Rt
RV AH N L 25 i A2, L Re LA 5 Ok S A
A AT LU FH IR DG T 50ahs AN HE BRI, R BE s
1153 W R, A 3982 ) A BE g =R R0 G S EE 1) RE
S, T IR AR e S, o DK R N
EN BN 2, BT I I HEE &G & A At HE R H
TOHES A 6 T IC R R RE S, ARt AT R )
HERE, Ay B2 O 2 R N R = B POk

3.2 ETEMRHEIERE

P R G AR T B R GOR A AL,
i 1 — AN G [T 4k F s T % 1) A 2 3 BUT R R
K, AR JE XL H E T HA RS AR, TR
RGP A F LU A BB, — AN R
A S PR R RS AR, 7 A BN
I e 3 S PR A AR A 5 R e A BRI A e R
. 9 A AR HEEEHLAT racer. FaCT. pellet il
jena 5 AICKH jena YEANHEHLG|EE, jena &5 [H
HP S5 TP R I — N TFIE java HESE, AR

X Web Al Linked data W H, 7] LLSZHL RDF 04
LS N, RDFS. OWL 25 A {3 4F, LT
SPARQL FAISCHE 25 ¥ R 1 10U fy 3t 225 1407
N T SEIIE T AR HERE, A S YRR N TR
WV
3.2.1 BRLEEHHE

=R

B 1. RESEHHEE

BIR 1. BOEREE

Fvent =

{Environment, Content, Result, Expect}
IR 2. Ry R RN AR
Rules = {ruley,ruley, - - - ,rule,}

S 3. w55 Ui FE BusinessProcess, M55
TR — RGBS LA B G RA R, AR5
AR A — MESEE M — DR REG B

BusinessProcess = { Activity, Relation}
Hrp,

Activity = {activity,, activitys, - - - , activity,, }

Relation = {relation,, relations, - - - ,relation,,}

activity; (1 < i < m) K —DEAAENTE),
relation; (1 < j < n) J& @A) Z A 1)K
&, BFRNT . AT B BEILAE.

ST A4 YR E SR AN, A FHAEL
RDF = e mE X HAT RIS, FEAEN jena HIHL
! (Model) .

BB 5. RS mAR, W FAARGAE L E
ST AT HERE, SR RETE 8032080 SRHCK- i
B SN EE SUE B BRI T 2% 0% 3.

S 6. WM E 4 A/ Expect,
M Expect H & BEAT S BEHERE. HARD B &%
B 2.

3.2.2 HHAZEMIEBREEHHE

A 0 1 BE A T A BE AT B () R Rk
B Bl A —AF A ONIREG/N TR 2:00 % A
HE B A R, ERXANFAE, N 2:007 Fil “A
HEZRE & Environment, “/NKZA/NERHFE &
Content, Hrp “/NgK” J& subject, “/NE” & object,
I F W & predicate. IXASHAE I SZE A DL
WI—N I (Expect), Bl “/NE R 2:00 25 H”.
XSRS R, R RDF = el Uk R, 9
YE B RN R jena 1 1a) HEBEHLE], HEREH L
wr.
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5% 2. BHIEMIEBRE SR

S 1. KBFE Expect #4064 RDF —JC
ALK, TE AW H queryString;

B 2. KA SAFAEN jena B ontModel;

S8 3. 453905 F RDF SUHAEN jena i1
rdfModel;

BB 4. WEHER S infModel, 3 A HEFAL
M4E rules. AR ontModel 1555245 B4R rdf-
Model;

FIR 5. FETHER G B A AT SEEL LP
S S I AT B

B 6. AIBIRESS R, HET R R T
3.2.3 FTHIZEMAEBESF R

XTI R AR R E F A, S BE R T T ) 4
FRBEAT HERE, HEPLR AT .

5% 3. THAEMVAEBL E B HETE

BB L. T ARG AL E RDF il
RHFLE, JEAEN jena AL

HIR 2. RKYUAAEN jena AARHIAY;

SR 3. QA jena [MHERL ) BEN L A
PRI TR K.

$8 4. X RETE SESEATHER, 25808 1
FAE R, AN, R AT 2D R E B A
BT EIHERL S AL, SRR
324 ZEHBRKAIEE

BT b3 b EO R A U R, SRS
Z A AP A G HE S B O, B S
CONGREAINTERF 2:00 2% A BRI HA4,
W NETR 2:00 R, AR AR S S PR P AR A
—AFSE UNE T 2:00 FAEIER, IO A
fE—2FN: [rule: (?a smartcollege: hasNoLesson
?b) — (7a smartcollege: hasFreeTime 7b)|, a 5%
A2, b g AR R], RIS o FEITR] b BAT R,
W a ZEINFTE] b A7 25 PRINF]. WAR, /N2 ag A, JeT
KA BEFEF N (7a smartcollege: hasFreeTime 7b)
R, SESRIESE (7a smartcollege: hasNoCourse
?b) HIAFAE, TS e ANEAEIZ 3052, BB, A
ZH G, T ANRESCBL. (H2 A —A
FE DI I RS A LA E O I B iR
PEER ST ) HE R, 193] — RAVHSE: RZ DT LR
IRIREY , “REIMIBOE T AR REER 4. Kt
SEPETEET TN, M T B IRIBGEY R sk,
ZoRE PR OCHERE, WA HT AR Y TS, Lk
TR, 0T 2 AR HERE DL, W LR G Is
T =R R AR R S

4 RSN

N T WAEA S AR AT AT, B g — 2
SRR e X R, WAR R e ftmE . B
M B RELSS T SE 2 NN RS, JF VR RER b Al
FRIPCHE SR, T8 I A SO S AR ATUOAS AR R S 1A
HEBEPEAE, Bl T H Iy, SEOL TR e

4.1 BRERERRERERGISH

ARILE ST — A 2 U R 4 B 5K s it
B2 R GE. % RG4S G R re LD A4 5 A2 1l oK
RE, BB M TENIER M EERFFTE 22°C, BEAN
T TAEMERE RIS AT, JEN T IR A
B, o R R T B ARIE B 1 22 °C. fEIX AN I
e, =N IR RA A KR AL KA 7K A% J3%
Ay E R AR, TSI AR Y B 3l FU
5. R ReC ARG, T ANMA A B 2
2 3 AN AL Sk, WA A 2 v AR IS I 1Y)
B, R ENEER 17:00 HER R HE, A w] 3
FAT 60km [FZEFE, Ay B LRGP DA 25 S LA REiL
FEVT, #OR BRI KT = ENI T 2] 22°C.
TSEELLL B H bR, SR AR SR TE IR R L
1E.

1) PR e 5K AU A AR Y. AR SR A pro-
tege 5.0 JF R B He XK A A4K, 8 id Imported on-
tologies BN iy JZ AR SSNZ FH A AL G 1 2
AR R BERE RGA KN 2 A H AR
(Class) X} % &M (ObjectProperty) %4 (Dat-
aProperty) J& M. 1A L4 KA 2] Webprotege
IH3, MHCIERER 8 RS AR FE R
w5 s

2) HE AR R AL IR 2R 0 IR R A 1A bR A
P OCTE. B REAILIE R 48 M 2 PR ] Mysql 5.5 6]
i, IR A AR AR B R KRB K
KR . E NI R . BN L D
G B REZ N, )5 KM D2R-Server-0.7
A PR s . # % Mapping SCAFSEIE SUbRiE:
DL TAT Ay BRI IR DGR, i i HU RDF
—edEA. 8 SOhnvE HOGHE G B A an &l 6 P,

M6 FTEUE ), TR ARSI OCIE ) = IR AL | it
W 7K He v 7K 42 T A5 B AN 50 th T8 2 AE AT A
R, HILT 2 4 CHEE4, KA E IR
B 5 G KR AT 7K S E T SRR T A [R] (RIS
[T Y o S T et N B 0 1 7 2 & e VA Rl 1 R S
PRER b O K. TS T — AN I EICH 9 4%,
I HA UL RDF = o4 5 55 2 (1) T8 20 IR A HE H
FErp.

2URI J http://www.w3.org/2005/Incubator/ssn/ssnx/ssn

3URI # http://webprotege.stanford.edu/#Edit:projectld=6d7b0a34-a7c3-4fe8-95ed- 2f464b3dad58
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{ OpenRadiotube | Measure data
Indoor
[ " . ] temperature
| © CloseRadiotube i Py
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Function Temperature [ temperature
. S~ ,. — — ;o
Adjust 4 _@ ~— > Pression sensor
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temperature Smart device g Sensor { J
‘ Radiotube ‘ =5 ) Speed sensor
- Pression i
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Feature of Cit Temper sensor
nterest 1ty
Route |
Water pression ‘
. 7 b2
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Fig.5 Part of the smart home ontology figure
smartcollege:hasType martcollese:Sensor
Hesarbohavion —TAELYPE martcollege:Behab
smartcollege:hasFunction
smartcollege:isMeasureBy } martcoll
smartcollege:sensor4 Temporatur
artcollege:measure Ti ; .
STarloo” ceemeasre me 2015-11-05 T17:00:00 smartcollege-hasUnit — llene-Contiarad
ssn:featureOfInterest e s college:accuracy Value Degree
smartcollege:theme - 0.1
mar T smartcollege:isMeasureBy - 11 SameR
smartcollege:measureValue empe ensor
12 llogomeasureTine | | 2015-11-05 T17:00:00 g
-11- -00: . E]
smartcollege:location s smartcollege:isMeasureBy 5 51
8 smartcollege:k 1 smartcollege:theme . S —————~(smartcollege:sensor2 %
smartcollege:atSameTime N smartcollege:measureValue martcollege:theme 11 g
smartcollege:behavior2 30 ]
. Speed o
smartcollege:location N &
smartcollege:location2 =
smartcollege:inSameTheme smartcollege:measure Value 2 8
martcollege:behavior3
smartcollege:inSameTheme smartcollege:isMeasureBy - ~ g
mar mar sensor3
smartcollege:measureTime
—————— 2015-11-05 T17:00:00 martcollege:theme 0
ssnfeatureOf Interest water Speed
-
smartcollege:atSameTime smartcollege:theme B smartcollege:measureValue n
martcollege:behaviors mar Bomea Temp
smartcollege:isMeasureBy smartcollege:nearBy
smar 11 SCNsory l
. smartcollege:isMeasureBy
smartcollege:sameFeatureOfInterest —— . smartcollege:sensoré
mar ior6
smartcollege:measure Time
[—————————————  2015-11-05 T17:00:00
ssn:featureOfInterest
NN water
mar 11 theme mar 11
S ———— Pression

K6 B RESE A KRR

Fig.6 Data association model of smart home
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3) Wl BEE AL AR, P A iS4
Je e A IR BE 17: 007, BIAER R GE ) —
F17:00 Fthls iz g R T Se L EHFR,
THML b 25 i AE R

ST I N BN E arriveTime.

Dist
arriveTime = 17 : 00 + ——c
aveSpeed
> Speed;
aveSpeed = =1 )

n

Hrr, Distance & A 7] B KB FE RS, ave-

Speed & V-4 58, A 20 A W T8 AL S 2% T 0 5 2

Speed; V- ¥41H.
$IR 2.

incr Rate.

AU T 54 A BT ) T

wlemp x wPression

incrRate = R x

4
inTemp — outTemp (4)
Hodr, wTemp &K, wPression /K, inTemp
ENIRE, outTemp & E/NEIE, R &8 E REL

HB 3. WHEIFIGTHE R R startTime.

22 —inT
startTime = arriveTime — —— = ""P (5)
incr Rate

4) FIREALRE R ML RE. AR RS %3¢ jena
2.13 WA, 454 Eclipse JT & M5 IT &4 Be AL 2 4k
ARG, HARREaT:

B L. QU R,

1) €/ RDF B, ¥4 i) Mapping SCAF
smartcollege.n3 %& A5,

ModelD2RQ m = new ModelD2RQ (“file:/D:
/smartcollege.n3”).

2) M AR, R B ) S A K smart-
college-ontology.owl %% NAHAY

OntModel o = ModelFactory.createOntology-
Model();

File myFile = new File (“data/smartcollege-
ontology.owl”);

o.read(new FileInputStream (myFile),*”).

3) B OWL #EBEALAY, 2652 RDF #4 m Al
AARFY o.

Reasoner reasoner = ReasonerRegistry.get
OWLReasoner();

Reasoner screasoner = reasoner.bindSche-
ma(0);

InfModel infmodel = ModelFactory.createlnf-
Model(screasoner,m).

HYR 2. L HEPBEE. 4 T REW TR HERE Y

I 28 G0 0 Tt T 1), 8 A 208 D v P AT S R
I, 25

RO 1 WAL TR y A AR IR s TS
N ZIRE LA R m, p RN ZIZ Ty, WHERE
p WA m.

[r1: (?z1 rdf: type smartcollege: Behavior),
(721 smartcollege: location 7y), (?xl smartcol-
lege: isMeasureBy 7s), (?z1 smartcollege: theme
smartcollege: MeasureSpeed), (7z1 smartcollege:
featureOfInterest smartcollege: Car), (?z1 smart-
college: measureValue ?m), (722 rdf: type smart-
college: Event), (722 smartcollege: subject 7p),
(?p rdf: type smartcollege: Car), (?p smartcol-
lege: pass 7y), (?xl smartcollege: atSameTime
?22) — (?p smartcollege: speedValue 7m)]

RO 2: il d A7 T3 ¢ BT ¢ 7R3
I 2RI L N 2, WIHEREHY d (¥ =505
z.

[r2: (?d rdf: type smartcollege: Address),
(?d smartcollege: city 7c¢), (?z rdf: type smart-
college: Behavor), (72 smartcollege: location ?¢),
(?x smartcollege: measureTime ?t), (72 smartcol-
lege: theme smartcollege: ForecastWeather), (7x
smartcollege: temperatureValue ?z) — (7d smart-
college: outdoorTemperatureValue 7z)]

B 3. TN E GenericRuleRea-
soner HEHEHL.

Reasoner reasoner = new GenericRuleRea-
soner(Rule.parseRules(rule));

InfModel infmodel = ModelFactory.createlnf-
Model(reasoner, m).

HR 4 PATHERL. RICE NP, i
FR G0 it Rl I 220 4%, PR S5 SR A& T
7N

f.. Problems | @ Javadoc [[&), Declaration | Bl Console &3 3 Search

<terminated> smartdorm [Java Application] D:\MyEclipse\Common\binary\com.sun

aveSpeed 30
incrRate 1.2000000000000002
arriveTime 19:0:48
startTime 18:37
System start countdown

K 7 Jena #EFESE S

Fig.7 Jena reasoning result

Kl 7 b TR P 4 aveSpeed 24 30 km/h.
AT B FE A K 60 km, TFA5H 32 N 2SI ] arrive-
Time 24 19: 00, JET- 2 P4 0 il 72 R0 AL A 3 7K 7K
JEVHEAS 2 FHE T Z incrRate /& 1.2 °C/minute,
HEH H B ] startTime & 18: 37.
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by O TREMIAS SO 58 46 1, DA 3R 20«4y
SEHRET EBING], HiE A 2 SRR A
B AEREGIR, OhRANETF 2:00 X% A HE
Beh HE 2N ARERE A, AN )
BHOONT R 2:00 WY, A6, COREAERET Y
K 12:06 MM EIRZIFH0A0G 1107 filk —A> 5
i, I AR SRS T 240K 12: 06 il 31 A 2 i s Ay
160/100” Xt — A, XA AR E FF,
HEATREE.

1) Fe B 0 S g R, X T2 AT,
H AR EE /N F R 2:00 7B, KL BE A A
#iEH) (?a smartcollege: hasFreeTime ?b) £ 55K
JE A, TSI R IGO0 B S, AR
& SRS

RN 3: 2742 b AR I TE) & AR, R
b fEIS (] 2z 25,

[r3: (?b rdf: type smartcollege: Student), (?z
rdf: type smartcollege: Time), (?b smartcollege:
hasNoCourse 7z) — (7b smartcollege: hasFree-
Time 7x)]

DT b i e I ) A B 94 = S P AR AR A
CONELE TR 2:00 BATER? XAFL 4 R IZ
WAAAE, L AT N 2:00 AT 5L
(R, DRl AT AR e 0 8 JIe vk S B

2) FET AR IE M HERL. T AN AL F AN
i s SR PR R A iR T s i R B AR T R
RS W E Re “REIER T, EHREN 3 4,
FEBCEFRAR S (B BR300 5 9, b o
5 JMIEH). MNIMA RS (song smartcollege:
healthStatus 3) M (song smartcollege: medical-
Advice smartcollege: BedRest). ZkiMifiik 7 —4
HEPRE IR -

R 4: AR REE y IHBUT o PHRIFH o 192
Hi B W A BN AR R, UAERE o B IO AR v

[rd: (?a rdf: type smartcollege: Teacher), (7y
rdf: type smartcollege: Course), (7b rdf: type
smartcollege: Student), (?zl rdf: type smart-
college: Event), (?xl smartcollege: subject ?b),
(?b smartcollege: hasCourse 7y), (?y smartcol-
lege: isToughtBy 7a), (722 rdf: type smartcollege:
Event), (?22 smartcollege: subject ?a), (?a smart-
college: medicalAdvice smartcollege: BedRest),
(?x1 smartcollege:hasSameDay ?22) — (7a smart-
college: cancelCourse 7y)]

M TS L TR A RS CRZZIMHGH T
SRR, sl 1 55— S HERER):

RN 5: 224 b A7 —TTURAE v, PRAE y 10 LERI
)2 ¢, B o BN 7RI y, WHERLH 22 E b 72N

] ¢ BEATER.

[r5: (?b rdf: type smartcollege: Student),
(?a rdf: type smartcollege: Teacher), (7y rdf:
type smartcollege: Course), (7b smartcollege: has-
Course 7y), (?y smartcollege: CourseTime 7t), (7a
smartcollege: cancelCourse ?y) — (?b smartcol-
lege: hasNoCourse 7t)]

R AE B TR RS N TRAE 2:00 SR,
M A AEBREN 3, HEH N E R 2:00 ZEW.
PRI SCEL T

LB S99 I (R ABTAS AR [R) A7 T 2 i A i
RSN W N NG UG L Sk V€T PN TR RIS S U
el i B b2 SRS R AR, Sk 1A STy
V2R e R R

4.3 SEEXEEO MR

H T MR SOOI, 5 DL F SR 1
fili b, DUR e m o SEEe 15 5t, IR REALK, &
REHLIY . R RER= 9T 45 2 A 249, R Bl 2k T A7k
FRAERERL ™ 4, At AE 2 sk Bl R b, A7 a2
1k 50 J7 4%, ARJE IR T SObRvE S BB DGR,
T T 100 ZEHERLALIN, FH A SRR T A A4 2 o
. T HERL ) U 2w DL LA W I R AR A,
T b T PR R TR IS 220 R4 5 R] DA AL Ol A TR
fi): “select ?arriveTime, ?incrRate, heatingTime,
7start Time where 7startTime + 7heatingTime =
?arriveTime” (heatingTime f&fI#I T W), A&
T 50 MEWSA], SRR A SO A S =
H ST B AR A B 0 T iR AT A v HE R, R
T AR NIERFE A PERETR AR, B3R REA
HH AR A TR S B LR A R LR IR AR
ST BT 3 TE A 45 F ) S5 25 R AR I LR
1 AT NER A I HOA AR 776 1) 1 R
AT T AR

® 1 AFEITFENAESRANESR R
Table 1  The comparison table of detection

rate and accuracy

Jrikgn's VW XPRAEAEEOCBE FER AR (%) IERE (%)

1 G G 36 24
2 H o 72 60
3 H f 98 98

FHEE 1 AT, 0T 38 A e T A5 DG D6 RN S 4
PRI AU s, BRI T EE R RN R 0] (1 B DG 1
85D RIS BT & W, 50 Al 18 AN
g g (B35 36 %), Horb 12 ASsefil i) A i 2
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RAEH (IEAE 24 %). X TR0 T 8 SCOh i A Kol
RERM AR TTE, SRR RNER R3] T RO .
ARSI B AT 20 ORI AR B VA R A A
B 98 % (A —MEWSEI A ERIE ), B
HAIEF] 98 %. W WASCIT XS T B w90 |
S HE B RSB I

5 Zhip

ASTL 5 AR PRI R GE 5 R S R OGR
R R 50 3 ol ) 80 I 0 e i, ok T o e A A1
SIS AR GE IR ORIK, SBLR eI, A SO
S Web AT, e ) et A0 AR A 7 S B 5k oY e
FNECHE KT8 SCRRIE, SR Linked data ARSI %K
B 18] AT SCORIBR, K 36 -3 1 HfE BEAL A S DL v
SCHEBERI PSR, o i 308 o 38 156 5 J Al 1) 7 > S 481
SCHL TR SR, BE RIBONEE T jena, FROHEHL RS,
WA 7 ASCI AT AT Tl Bevt 2 AN s,
B AN A 3PS 7 TR T A S5 e
P
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