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Abstract With the exponentially growing amount of information available on the WWW and the improvement of mobile
computing environments, we have been able to access information via mobile Web search engines, anywhere at any time i
our daily life. Because mobile devices have the restriction of input/output performance and we have little time for browsing in-
formation while moving or doing some activities in the real world, it is necessary to refine the retrieval results better in mobile
computing environments. However, since most mobile users’ queries are too short and ambiguous for information retrieval
systems to guess their information demands accurately, too many retrieval results would be often returned. There exist variou
approaches for these problems, by utilizing a user query’s context in the corpus of Web pages to be retrieved or the user’s Vir
tual-World contexts such as profile, access histroy, query history or text in the document being read or written. In this paper,
for mobile and ubiquitous computing environments, we propose a novel method of query modification based on Real-World
contexts, such as user’s geographic location or the real objects surrounding the user, aiming to enhance location-awarene:
and moreover, context-awareness to the existing location-free information retrieval systems.
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Fig.1 Overview of Context-aware Query Modification System
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Fig.2 Query Expansion Based on Place-Names
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Table 1 Relevance between Query and Place-Name
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Table 2

(Name of Place or Object) to User Query ("harry potter”)

Improving Approximate Precison by Adding Contextual Word
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000000000000000000000000000
0000000000000 2000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
000000000000000000000

42 00 (0000000

000000000000000000000000000
00000000000000000000000000000
00000000000000000000000000000

cooooooooooooooboDoobOOObboOoOoooo 0000000000000 000000000000000

oo0ooooOo0oooOoo0ooooooOomebooooon

gboboboboboboboooobooooooboooo



goobooooootooooOoobooboooboooooo
goboooobooobobooooboooooooooooooo
gobooobbooobobooooooooooooooood
goboooobooobooooobooooooobooooooo
gobooobbooobbooooooooooooooood
gobooooobooooboooooobooboooo

03 000o0ooo..00o00oo00oo00o

goo|0oo0|oooo00 (ooo |o0o
O0oooooo | 0.806 | 1.298 0.017 0.314 | 0.085
oooo 0.018 | 0.032 2.758 0.008 | 0.003
ooooo 0.243 | 4.123 0.044 0.521 | 0.193
oooooo 0.126 | 0.064 —0.000 0.681 | 0.758
ooooo 0.140 | 0.271 0.050 0.547 | 0.281
04 0OOOOCOO..0000000O00O

ooo |0ooo (ooo jooo jogo

0o0oo0oo0o00 | 9.936 | 3.547 | 0.025 | 0.431 | 0.067

oooao 0.003 | 0.073 | 3.045 | 0.019 | 0.016

ooooo 0.198 | 11.430| 0.126 | 0.412 | 0.237

oooooo 0.380 | 1.301 | 0.017 | 5.024 | 0.103

ooooo 0.158 | 1.376 | 0.321 | 0.586 | 0.237

5. J0oooooood

uboboooocooooboobooboboOobOobOoboooo
goooooboooboooboooooobooooooboo
goboooobooooboobooooboooooooooooooo
O000OWebOOODDOODODOOOODDOOOODOOOOOO
gbobooboboobooboboboboobobobobon
goboooooooobooooooooooooooood
goooooooooobooooooooooobooooooon

gobodoobboooooooobooobooobooooobooa
oooooooooooooooooboobooooooobooobon

g g

ooo0o0o0ogooz2100 coeE0cooooooooonoon
gobooooooooooooobooobboooooobooooDo
goboooobooobobooobooooooobooooooo
goboomooobooooobobooobowyooooboOoOo
00000 (20WebOOOODODDOOOOOODOOO WebO O
000000000000 MmOoooOg1eole24pooon
gobooobooooooooooooooobooooooooon

d a

[1] O D. Butler: "Never trust a human”, Nature, Vol.405, pp.112-115,

May 2000.

[2] E. M. Voorhees: "Query Expansion Using Lexical Semantic Rela-
tions”, In Proceedings of the 17th Annual International ACM SIGIR

(4]

(5]

(6]

(7]

8

&l

(10]

(11]

(12]

(13]

(14]

(18]

[16]

(17]

(18]

(19]

(20]

21]

Conference on Research and Development in Information Retrieval [22]

pp.61-69, July 1994.
[3] Y. Qiu and H.-P. Frei: "Concept Based Query Expansion”Pho-

(23]

ceedings of the 16th Annual International ACM SIGIR Conference [24]

on Research and Development in Information Retrignal160-169,

June/July 1993.
J. J. Rocchio: "Relevance Feedback in Information RetrieVvEiie
SMART Retrieval System: Experiments in Automatic Document Pro-
cessingpp.313—-323, Prentice Hall, 1971.
G. Salton and C. Buckley: "Improving Retrieval Performance by Rel-
evance FeedbackJournal of the American Society for Information
ScienceVol.41, No.4, pp.288-297, June 1990.
J. Xu and W. B. Croft: "Query Expansion Using Local and Global
Document Analysis”, InProceedings of the 19th Annual Interna-
tional ACM SIGIR Conference on Research and Development in In-
formation Retrievalpp.4-11, August 1996.
J. Xu and W. B. Croft: "Improving the Effectiveness of Information
Retrieval with Local Context AnalysiSACM Transactions on Infor-
mation System&/0l1.18, No.1, pp.79-112, January 2000.
J. Budzik and K. J. Hammond: "User Interactions with Everyday Ap-
plications as Context for Just-in-Time Information Access”Pho-
ceedings of the 2000 International Conference on Intelligent User
Interfaces ACM Press, 2000.
T. Kawashige, S. Oyama, H. Ohshima and K. Tanaka: "Context
Matcher: Improved Web Search Using Query Term Context in
Source Document and in Search Results"Ptnceedings of the 8th
Asia Pacific Web Conferencep.486—497, January 2006.
H. Cui, J.-R. Wen and W.-Y. Ma: "Probabilistic Query Expansion
using Query Logs”, IrProceedings of the 11th International Con-
ference on World Wide Web (WWW20Q8®).325-332, ACM Press,
May 2002.
G. D. Abowd, C. G. Atkeson, J. Hong, S. Long, R. Kooper and Mike
Pinkerton: "Cyberguide: A Mobile Context-Aware Tour Guide”,
ACM Wireless Networka/ol.3, pp.421-433, 1997.
B. Rhodes: "Using Physical Context for Just-in-Time Informa-
tion Retrieval”, IEEE Transactions on Computeryol.52, No.8,
pp.1011-1014, August 2003.
J. Rekimoto, Y. Ayatsuka and K. Hayashi: "Augment-able Reality:
Situated Communication through Physical and Digital Spaces”, In
Proceedings of the 2nd International Symposium on Wearable Com-
puters pp.68-75, October 1998.
gooo,0ooo,0o0oo0,000og,0o0oo,0o00y”
gooooobOOoOoO0oOobOoDbDOo0o0obOobDOoooobOoDbo
goooUo 3000, o000 oUUooopoUooo
Jo0oo0o0ooooooooooO, vol.1999, No.97, pp.39-44,
19990 110.
gooo,0oo,0o0o0o,00o00,0000:"0000
Jo0ooooOo wWithAroooooo», 00oooo oogo
0ooooooo, Vol.2001, No.86, pp.71-76, 2001 9 0.
0Do0oo,0000,0000:"0000000000000OO0
gooooooOooooooon,oooooo oooooog
00000o0o0og, Vol.2000, No.69, pp.199-206, 200D 7 O .
gooo,00coo,0o0 g, oobooboobooboooobo
gooooooon, oooodo oooooooooooo,
Vol.2003, N0.004, pp.81-88, 2003 1 0.
K. W. Church and P. Hanks: "Word association norms, mutual infor-
mation, and lexicography”, Computational Linguistics, Vol.16, No.1,
pp.22-29, 1990.
T. Hisamitsu, Y. Niwa, S. Nishioka, H. Sakurai, O. Imaichi, M.
Iwayama and Akihiko Takano: "Extracting Terms by a Combina-
tion of Term Frequency and a Measure of Term Representativeness”,
Terminology, Vol.6, No.2, pp.211-232, 2000.
goo,0o0go,0bobob0ooobooooboobooog
gooooUopooOooOon,ooopoooooog, vol.l7, No.3,
pp.213-227, 2002.
gooo,00o00,0000,000,’000000000
goooooooooooo,0ooooOoo oooobooooo
0000, Vol.2005, No.68, pp.269-276, 2005 7 O .
S. E. Robertson: "On Term Selection for Query Expansion”, Journal
of Documentation, Vol.46, No.4, pp.359-364, 1990.
Googled O O O O : http://www.google.co.jp/webhp?complete=1.
MSN O O O : http://search.msn.co.jp/.



