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Map-based User Interface for Information Retrieval for Digital Cities

KAORU HiraMATSU,! KENJI KOBAYASHI, 2 BEN BENJAMIN, 13
Toru ISHIDA and JUN-ICHI AKAHANIH!

Online map systems have been used extensively to provide living city information on the
Internet. However, because of the spatial limitations of geographically-based visual repre-
sentation, such systems can not deal with the anticipated explosive growth in the number
of Web pages; such growth results in areas on the map with an over-concentration of links.
In this paper, we propose a map-based user interface which integrates search functions that
evaluate Web page contents and the geographical information located therein. This interface
enables neighborhood search, category search, and keyword search. The search results, which
are hyperlinks to the searched Web pages are superimposed as icons on a map image. In
addition, the interface utilizes enables users to search information interactively by caching
the transmitted data so as to distribute search processing between client and server. We also
present performance evaluations and user access analyses of this map-based user interface on
Digital City Kyoto which provides regional information to the public on the Internet. The
results show the effectiveness of using a system configured to utilize cached data and respond

quickly to search requests.
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Fig.3 Search result for the phrase “bus stops”.

gbooooboooboobooobooboooboooooo
gooboobooooboooooooooooooon
oooooboooooooooooooooboooo
gooobooooooobooobooooooooo
gobooooooooobooooooobooooo
gooobooooooooboooocboooooboo
gboooooooooooobooon

g3bioooooooboooooboooobooboon
gbobobooooooboboboobOOoobooooooo
gooooooobooooobooboooooooooon
ooooooo

4. OJO0OooOoOoo

4.1 00000
oooboooooooobooooboooooon
00000 GeoLinkOOOODOOOOODOOOOOO
0000000000000 GeolinkOOOOOO
gboboobOooouoobo4000000000000
OO00JavaO00OOOO0OOOO0O0ODOOOOOCODOODO
goooooobooooobooboooboooooooD
OOO0O0OO0ODO0O0D0O0O00O GeoLinkOO300ODO0O
oo0ooopoo0ooOoooOowebOoooooooOo
cGloo0oOoooooooooooo
Oo0oooooooooono JavabOOOOO0OO
Oo00O0O00JawvaOOOOO0OODOOCOODODODOOD
OO0OWebOOOOOOOOOOOODOOO CGIOO
ooobooobooooooooooooooo
4.2 00000OO0O0OOO
ooooooooobOoooooooocoooon
obooooooooooobobooooooobooonoo
gboo00ooobDOobDJaval0O0OD0OOOOOOO

gooooooooooooboooooooooboooobooobooo

3317

000000000000000000000000
000000000000000000000000
000000000000000000 100
421 0000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000D000000000000000
00000D0000000D000000000000
00000000000000
(1) oooo
0000000D00D00000000000000
0°0000000000000000000000
000000000000000000000000
0000D00000000000000000000
0ooooo
(2) 0OO0OOO
000000000000000000000000
00000000D00000000000000000
0000000D0000000 CGl000Dn00n
0 GeoLink0O0ODOOOOOODDOOODODO
(3) DOOOoOO
00000000000000000000GeoLink
00000000000000 2000000000
0000000 10000000000000000
000000000000000000000000
0000000000000000000000000
020000000CGI00000000 GeoLink
0000000000 GeoLink DBOODOOOOO
00000000000000000°° 000000
00000000000000 1000000000
000000000000000000000000
0000000000 2000000000000
00000000000000000000000
422 000000000
000000000000WebOODODOOOOO
000000000000000°000000000
000000000D000000000000000
0000000000000 D00000000000
Java00000D0D0000000000O0O000
000000000000000000000000
000000000000000000000000

Y 00o0000000000000000000000000
00000000000000000000000000000

00 WWWOOODODODOO Namazu!®0 000D
00 DOoOooOoO0OD0O0000 25000 0000000000000



3318 goooooooo Dec. 2000
e WebH—/\
GeoLink Z I:l
B 5722
EXREVRT L » Java7 FL k@D
CGITRY S L fSE)
T DT N Fosmk || ]
GIS P _ || data_download |
- c LES
= search
T—ER—2

04 00000000 GeoLinkOOOOOOODODOOOO
Fig.4 The architecture of GeoLink and the map-based interface.

gbooooooooooooooooobooon
4.3 00000000 GeoLink
OO000D0D000 GeoLinkOOOOODODODDOO
ooooooooOooooboOooGIsocooooooog
URLOOOOOOOODOOOOOODOOOODOOD
0000 GeoLink DBOOOOOOOOOOOODOO
0000000000 O00GeoLink DBOODODOO
gboboooooooooobooooooooooao
Ooooo0ooO00ooooooooooOooog GISOo
goboooboooooooooooooooooon
URLOODOOOOOOOOOOOOO00O00O

5. Jooopoooboooooooboon

ooboooboooooobooooooboooooo
000000000 D0O00000 GeoLinkOOOOO
gooboooboooooooobooooooooo
000000000 GeolinkODOOOOOOOOOODO
goboobooooooooboooooobobooon
gbooobooooooooooooboboooooon
gobobooobooboooooboooo

5.1 0000

gboboooobooboooobooooboobo
goboobooooooooooobooooboboooo
gooboooooooobooboooboooooooon
0000000 GeoLinkOODODOOOOOODOOO
gooooboooobooooobooooboooon
goooooooooboboooobooobooooo
goooobdoooooooooooooooooboo
gooooboooooooooboooboboooooon
00000260000 4300000 GeoLink DBO
gbobooooboooooooboooobooboooooo

ooobooooooooboooooooooo
ooooo 100010000000 2kmO0 1.5km
goooobooooowosoboosobooobooogn
goboooboooooo

LEESDIELIY BEE -2 F EEl ¢ nn
o e - Wg b 21 bEE
C BF-AR e b aglin o 1 @l =3
(@OT 8] B [ e b BUE (AN
Qeda ; @ IR | oo~ (b
cohe (@ 9.y raa
o el
Coxt EE
Pkl oo ALFas5-3
Coi® o 4 it .
Cozin @ o HEE a
oY = ® ISR
- . > 1D =17
Coxgs — e ﬁi%
S Hs i
G0 e e
F Al =52 =«
A i oy EJ{\E%&
: S| ‘/ gﬁ;“
J / % A (Shopping
b e R e ; A2 (Shopping
i > ; Bk
9 oW b fe| FFEARR mE
i y T o

£ [k
C BRER @ o]

F URLF-#

05 O0O00OO0OO0OOODOODOODOOOOOOOOOOOn
Fig.5 The map-based user interface showing a detailed
map image.
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Table 1  Search time of the map-based interface (1).
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Table 2 Search time of the map-based interface (2).
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Table 3 User behavior on the map-based interface.
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Table 4 User state transitions on the map-based

interface.
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