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An Augmented Web Space for Regional Information Services

KAaoORU HIRAMATSUT and TORU ISHIDAtt

We propose an augmented Web space and its query language to support geographical query-
ing and creating sequential plans utilizing a digital city that is a city-based information space
on the Internet. The augmented Web space involves a new approach to integrate the World
Wide Web and a geographical information system. The augmented Web space consists of
home pages, hyperlinks, and geographical generic links that represent geographical relations
between home pages. The generic links are created dynamically using geographical evaluation
functions included in a user’s search query each time one is issued. A query also includes a
path expression showing how to navigate the HPs, hyperlinks, and geographical generic links.
Since the path expression is an extended regular expression, we can describe an arbitrary
sequence of users’ search actions for navigating the augmented Web space. We have applied
the proposed augmented Web space to Digital City Kyoto, a city information service system
which is accessed through a 3D walk-through and a map-based interface. Each time a user’s
query is issued through the 3D and 2D interfaces, Digital City Kyoto creates an augmented
Web space, and navigates the Web information space based on the path expression in the

query.
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Fig. 1 Conception of augmented Web spaces
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Fig. 4 Path patterns by search path expression
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query ::= SELECT select_clause
FROM from_cluase
WHERE condition+

select_clause ::= object+
object ::= homepage | homepage.attribute
attribute ::= url | server | title | anchor | href | text | address
from_cluase ::= path *

path ::= step * homepage

step ::= homepage, link, | (homepage, link), link,

condition ::= homepage.attribute+ operator value | link+ AS link_type

value ::= True | False | numerical value |

string_value | regular_expression | homepage.attribute

link_type ::= HYPER_LINK | geographical_generic_link

geographical_genericlink ::= gis_function( homepage, homepage ) operator value

gis_function ::= Equals | Disjoint | Touches | Within | Overlaps | Crosses

Intersects | Contains | Distance

05 ODOOooooo
Fig. 5 Syntax of query language
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Table 1 Examples of GIS functions for creating
geographical generic links
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Equals oo True/False
Disjoint ooooo True/False
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Overlaps ooooa True/False
Crosses oo True/False
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Distance oo ooo
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1 SELECT target.url

2 FROM start,distance_link,target
3 WHERE start.url eq ’http://www.xx.yy/’
4 distance_link AS

Distance(start,target) < 100m
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1 SELECT tel.url

2 FROM start,link, (middle,link),link,tel
3 WHERE 1link AS HYPER_LINK

4 start.url eq ’http://wuw.xx.yy/’

5 middle.host eq ’www.xx.yy’

6 tel.text =" /telephone/
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1 SELECT schedule.url
2 FROM university,distance_link,
(postoffice,link),link,schedule
3 WHERE 1link AS HYPER_LINK
4 university.url eq ’http://www.zz.edu/’
5 distance_link AS
Distance(university,postoffice) < 500m
6 postoffice.title =~ /postoffice/
7 schedule.text =~ /open on saturday/
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Fig. 6 System Architecture
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