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Abstract Relevance ranking is a key to Web search in determining how results are retrieved and
ordered. As keyword-based search does not guarantee relevance in meanings, semantic search has
been put forward as an attractive and promising approach. Recently several kinds of semantic
information have been adopted in search respectively, such as thesauruses, ontologies and semantic
markups, as well as folksonomies and social annotations. However, although to integrate more
semantics would logically generate better search results, search mechanism to fully adopt different
kinds of semantic information is still in absence and to be researched. To these ends, an integrated
semantic search mechanism is proposed to incorporate textual information and keyword search with
heterogeneous semantic information and semantic search. A statistical based measurement of semantic
relevance, defined as semantic probabilities, is introduced to integrate both keywords and four kinds
of semantic information including thesauruses, categories, ontologies and folksonomies. It is
calculated with all textual information and semantic information, and stored in a newly proposed index
structure called semantic-keyword dual index. Based on this uniform measurement, the search
mechanism is developed that fully utilizes existing keyword and semantic search mechanisms to
enhance heterogeneous semantic search. Experiments show that the proposed approach can effectively

integrate both keyword-based information and heterogeneous semantic information in search.

Key words semantic search; semantic Web; ontology; folksonomy; social annotation

wmE MEAHAAE WebHEWNEABEAZ -~ ARSGMABES G EHRE RIEFR EERGE LA L
ML ELIREHRIINT W REE SRR P 76 &8 L2 8w B RE A FREF. AT
AR EBEIAZE AT E BB T —AH6 Web FMELRZEREFH. 2B TELMEAMEN T
U BREBT —HAETFATGEL EE T E Tk AN A ARG AL A FELR RN E ZAT 44
4 A F B LAZ B Web 3 & . ¥ FRAER I F ok TR A A4 8 A SRR A 708
AE B A A E I Web F #4534 &

k@i BN KB Web; KAk K A £ ;A0 E
hE%ESES TPIS

s HHE.2007-12-19; & B H #§ : 2008-04-22
ESTIR: HEI L =" &8 LA AF5% & R R 4 5 H (2007CB311004); H E“NA N =" @ R W5 kR % K4 m A
(2006AA01Z128); EZ HAREIE4TH H (90604017,60435010,60775035)



ORGSR Web S 418 SUE BRI

1339

HEHEFP 2 Web 18 R CHEFOR 2 — . J kR
PEAR KL Bk T REIRA B, i T AT ¢
B T 48 R JE s DR IR T SR AH G R B AT B F 5
T SAE BB ARG HE Y LA = 18 28 45 2R 1 i SO o6
JE X RR R T SR B R L R E U R IR
WA B ST B

T SR AA [ 9 1 SO K LR
(1 25 Pl ifs SCAF B Wi e 1 SCR 51 (LSD BRI 7]
B A3 1 L Wbt i (i A 4R RNE SRR
Web 2. 0% Hr g R AR 43 2 vk Rk 221 A5 B 55

P 1 Ry ) 1 S ) 1 A LA A A LST v
(b 5 | 350 ) B o (3 ) ) 21 L ODP 43 287 gk F AR
PRI AR AN del. icio. us® H g #E S AR TED.

" Ontolowy-Bused
Y Semantic
Words &' Markups
Phrascs in
Thesaurus

s Ty

SR

Social
Annolation:

Er——

QNP Categories

Fig. 1 Example heterogeneous semantic information.
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Fig. 2 Statistical semantic search framework.
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Fig. 6 Example search results.
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Nowadays, search engines are heavily relied on to retrieve information on the Web. Relevance ranking is key to Web search

paradigms, according to which potentially related Web documents are retrieved and ordered. As keyword-based Web search

does not guarantee relevance in meanings. semantic search has recently attracted enormous research focuses. Heterogeneous

semantic models have been introduced and adopted in search respectively, yet no current search mechanism fully utilizes

different kinds of semantic information to enhance Web search. This paper explores four kinds of semantic knowledge to

improve keyword-based Web search, including thesauruses, categories, ontologies, and folksonomies.

A statistical based

measurement of semantic relevance, defined as semantic probabilities, is introduced to integrate heterogeneous semantic

information. The search mechanism is developed that fully utilizes both keyword and heterogeneous semantic information to
enhance Web search. Our work is supported by the 973 National Basic Research Programme (2007CB311004), the 863
National High-Tech Program (2006 AA01Z128), and the National Natural Science Foundation of China (90604017,60435010,
and 60775035).



