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Domain Ontology-based Intelligent Information Retrieval in Knowledge Grid
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(Sch. of Information System & Management, National Univ. of Defense Technology, Changsha 410073)

Abstract Intelligent information retrieval model based on domain ontology is proposed in this paper. Domain knowl-
edge is described with OWL DL language, which supports reasoning and uses deep semantics to guide the process of re-
trieval. Annotation and query optimization are two critical technologies in information retrieval. The annotation of docu-
ment segments is implemented with formal definition of concepts and inter-relationships of concepts in domain ontolo-
gy. “Topic-Concept” Disambiguation algorithm is suggested to solve the problem of polysemy in natural language pro-
cessing. Query optimization algorithm is put forward to perform automatic expansion for users’ query with reasoning
mechanism of OWLDL. Based on the above technologies, ontology-based intelligent retrieval is realized in aerospace
domain. The evaluations show that the effectiveness of retrieval can be improved with the ontology-based retrieval
method, compared with traditional retrieval method based on keyword matching technologies.
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Algorithm T-CDisam (DocObject DO)

1 Begin
2 //get the annotation concept set of DO
3 ConceptSet CS=getAnnotationConceptSet(D()) ;
4 //Determine the possible topics according to CS
5 TopicSet TS=getTopicSet(CS);
6 for each (T, € TS)
7 float TWeight, =03
8 //get all possible concepts of topic Ty, in CS
9 ConceptSet TCS,, =getTopicConceptSet (CS) ;
10 for each (C,€ TCS,)
11 if (C, is ambiguous concept) = true
12 //calculate the average weight of C with its
13 //ambiguous concepts
14 ConceptSet CS
15 = get AmbiguousConceptSet(Cn) ;
16 j=getCount(ACS) ;
3 CWeight,
17 AverageCWeight, :lj——
18 TWeight,, = Tweighty + AverageCWeight, ;
19 TCS=TCS-ACS;
20 else
21 TWeighty, = Tweight,, +CWeight, ;

22 //end of for each (T, € TS)
23 DocTopic DocT=getTopic(max(TWeightm));
24 CS=TCS,;
25 for each(C, € CS)
26 //calculate Eweight of each concept
. oy r. Weights
27 EWeight;=Weight,; +k§15D(C, GO
28 maxWeight=max(EWeight;);
29  for each(C, €CS)
30 if (EWeight;<CmaxWeight * V)

31 CS=CS—{C(i};
32 return CS;
33 End.
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Algorithm QueryOptimization (DocObject DO)
1 Begin

2 //%Fﬁ T-C ?ﬁﬁﬁ%ﬂﬁlﬁ]m@?ﬁﬁ

3 ConceptSet CS= T-CDisam (DO);

4 for each(C; €CS)

5 OntoClass class=getOntologyClass(C;) ;

6 if (Individual(class) is not null)

7 CS=CSU Individual(class);

8 if (subClassof(class) is not null)

9 CS=CSU subClassof(class) ;

10 if (Individual(subClassof(class)) is not null)
11 CS=CSUIndividual (subClassof (class)) ;
12 return CS;

13 end;
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