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Ontology-based knowledge representation and reasoning for cognitive radio
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Abstract: Effective knowledge modeling is one of the key issues in Cognitive Radio(CR). This paper
proposes an ontology-based model for CR knowledge representation. Concept extraction and class analysis
is performed for CR knowledge described by natural language, and web ontology language is adopted to
implement the ontology of CR knowledge. Then reasoning is conducted with the ontology. The experiment
result shows that the proposed method supports knowledge sharing and reuse, can integrate heterogeneous
radio knowledge, and enables CR to understand their own state and external environment, which provides
the basis for CR reconfiguration in decision-making.

Key words: Cognitive Radio; knowledge representation; ontology; ontological reasoning

To% B AT R N AT FRAE R IR, A SR o SR @ Shared Spectrum A A AY 1y & 453208 . 76 3EE 3 GHz
DU B, ~F- 000k R RACE 5.2%, AR K — 3853 B ] 2 25 PRI, SR T A% 8 A9 BT g A 3% 43 TC A M /7 R B2 AL G
S AU, ™ R AR TS PR R INRNTC R L (CR)BE R FE R e Ze i Bl |, 256 N T8 6E, S
JG £ FL A1 33 W R 9 A ORI Y S A AR BT B 8, BRSNS LR, ELA R g o) i B B
Sy, i R SR, S Sh A o BRI A R DLl B A SRR I R P R P R R R
CR P R R Z — . CR SAMNA RS AAH PR Z 00, DL CR WHE BACH., v LIS AR RSB 5 H .
HAIET CR REMINERIPAFER LA L . RKRL E 5 2 KR EBE LN CR F AN —EIBT, B3 T W
Fy, O BRI TR A i, (B b R, (SR T SC(context) i S, TGk fifk p T A )Y Ok A S
mHAEE I, U ST REZMIES WE RN EEY . SCHR[7-8]0F58 T A& (ontology) 5 B H., #F
WCEERN b, SCHER[9IBFSE T 56T Prolog M5 SCIRLINE = H#E 2%, DASE 38 0 O o {2 a3 28 S0k 2 R H A
RSEIEE 5 B 32 B, i CR Z (8] B {5 2 1l ) 55w i B 41t T — Fbaiy o SO B s =X, 3 WiF 9 % e 4 L 19
PU IS A7 s WAL HI L AAE A, F T A0 10 0 15 4 B 0 R A E AT A A 4, RO RRAIR T 1
PR RO . AR I S e . TR, BRSO BT ) Z RS MR R, WA
0 28 1 FH B i — 20T, T B AE 28 A T X R AT e 0 B ORGR R B R o AR SO S T A A S R AR L AE ) 2% B
BETFRARACH Z B Rt Bl S5 EM . BT M4 A{KEF (Web Ontology Language, OWL)SZHF Web £
A, LR OWL i F R L8 CR HHEA A,

s HER: 2010-03-10; fEEIHHA: 2010-05-27
BEETIH: 256055 WS KOG AR B K S S0 = (05 2 i FRHE R ) BE B0 H (ISN110-09)




748 £ BE 5 8B FI%E 8%

1 CRHENEFESEE
1.1 #MEAKS CR IFEEME

BT CR MEBEVEZER , SR IREEAE BB I S 0 T o ——— | understanding
T R T Wk N 22 AT A B LG R AT AR L R EQ:E:] :ZEI
TR T BB B A S, RERS N CR 24U B

understanding layer

radio environment

SR O R . fE CR 45t BUS W FFS X%, CR ]
54N IREE B 5 ZOR AT, b FREENZ 5 a0 2R LR S B 5T X perception Tayer

% CR S54MAHERN LR EHME, T M=, BaZE N Fig.1 Layer structure for CR understanding of environment
WRIZ OGNS LB 1. fE CROMHAARRBETI b, Al £ 41 I CRRBRI R I e

BB R MO R IR T AR o FEE IO T, AR SCE R A A A I, A IERR b AT BAR R
PR s E MR R AARRBESE A QMR RS  EIEITm, A R AR % 230 is 47 AN TR B
EORL, BT Web HEARILZA {1 CR AAAM, T4 CR KGR BZ ME L.

1.2 BRI AREZRT E
TEARTC 1.1 1238 7 RAE CR AT, T SR TA R p Jo 2 v MU B 72 0 AR AT 32 WA
Bk, X CR GUAY BEAME S, 75 25—l S I 09 J7 0 X ST AT A A i O AR s e . /2 CR R AP, A
TS s dRE E A, bR S B S T IA IR A AR ORI R R R S R AR E 1S R
(], [ A 4 Bt A FIORS 157 A e (45 52 2% ) To 2k AR 8 SN 28 B B o DRI AR SCHR 1 L o 0K 3l 9 AR (A 67 3k
AR B Sl AL R AR B A0, B AR R | R HOG A . B SEA X A SRR S A Y
TEL R MPUE C—> HAr, LA HAR S RIROT IS 22k, 38 — il IBURE OC A9 400 OE & K HL IR 1 (Attribute) , 28 )5 X
WE S Z ] A OC R AT S, HOEFR TR g L& Y J& 1 (Property) . M . JBAME LR E L5g )5, BRI S
AR TA R R B R, WBAAX B R, I AR A 7 2 A7 i AR Bt
AW st B A A FER AR b Y R f5t : : :
S AR 55 REBURUR BT AT R R . 2% [ Ltron il || ks
concept
natural languageHgoal driven %«[ eXtrﬁi:tmg ]"{ dr;-llz:iig:n % policy modeling
attribute

BWE X ER, SEBERNTLY
extracting

radio knowledge

I QoS 73K, HEALALFHIAL, XL 55
TYDEAT HEWT 73 AT o HHE W 23 BT 18 285 SR A
F AR IE A 2 R AR, RAR

M R HCRNEE XL &5 exist ontology|  ontology model

XFRATAE 95 B0 T7 1 R AT SRS A . ST - : :
T o ig.2 Knowledge extracting based on goal driven

b 4K 3 1) A PR e A 7 DL AT 2. P2 ST H R 8h 9 HIR SRR 25

1.3 CR M I B - 4 7 47

FIAR IR ShBIL ) o i ik % WL S P it — Z 2k, 7S CR WS @ R IE . 78 CR AU, AR Tl A
XA SRS A SO IR BT B, AR AR SS BORE R OR MO S EOR R . e, SRR R AR, N
IS L —DHRLE AR . BLER R B4, b HARE S B 250 o 47 A Caction={ Oinits Ofinish,
Opreceive,"** } /NI B HARPI R BUR S AE o WIaR AL AR — AT B AN Sl & A o e s A AT g, T KR
W26 A — ek M AT B R R i R &, R ) X R Java i F MR E DR B, TS BESR
Cact-parm={ OobjsOtoots Omethods Oconstrn-** } /N FAT WA G M B IES KM, BT XM S B E . 5 H AR B SRR &
M SRS, A AR FARXT R ZRXT G, BAR T TR 051k DA SR S 9 AR AR 0 HAR AT A S 8k
AR OB &, S AR B IE S Fn, BET AR IS RS L BRAMESE SN Chou=Caction U Cactparmo

B X AR IR R AR, BEFE AT AR IR Sh AL G HEAT B A A B I — TR A R TR CR L, R
FOH BCE SRR LA B bR IE R B LR AR O T SR B TE Y A R ) AT AT SR AT AR, 1) i
SRR, % AT DL AT S 8 3 A AR R, SRS S  2) ARAEBUE S oL, se R B, A
IR i) 0830 15 i A X 5 LU AR SR AG T TE R AR B MR AE S8 3) ARG £ 38 B S I R P e R R AR R D7 8 L A T
PARAZIE I )7 585 4) KL W28 3 DA i Ry sl B SR I DU £F MAC P, JFRAMRIE s 5) MR 98 K/ ik #%
B B AR DL Ll 55 2R



55 6 1] FTEAE . ETAEHINNTEZBENIRR RSH#HIE 749

X AR, T RET A MAC B, AR LT TAESS . a) WA I A FIE B b)
F U MAC e 8 Wi, ) 03035 £ 1) 9 b 45 A ) A B, SR vl A B, Ak AT LR 238 o) KT 0 4% 1) %%
. ®E. PEMMR: d) AWEEFIER RN 58, % o) /M ainl 55288 Budls . i A .

AR L H AR 33 A 58 SUSAR 5 1 I RS RAAXT R (0), & XM RIBTEA) USSR Z B KR (R)o B— 40
SO G — RGN JE A, X8 R A SCAH R Y s BT B (PRS2, B F:O—-V, VOB EES . X T L
T A R SE 15 5 MAC PR AR 55, RS B A RAFE(FE . Wi, BOESE, X RIBMHAEHEERE . BB, i
o ARl 55 25, DU RIS . DUT Ny S5 E MBS MC R

Objects(O):  Ol: channel = propagation media of wireless signal

Attribute(A): Al: bandwidth = certain frequency range that wireless signal uses

Values(V): V1: broad = the bandwidth size of channel

Task(T): T1: determine channel bandwidth => determine the channel bandwidth belongs to wide or narrow
Relation(R): R1: time-slot is a kind of channel = an equivalence relation
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