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An Augmented Web Space for Regional Information Services

IKAORU HIRAMATSUt and TORU ISHIDATtt

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.2 Hyperlink.
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Fig.3 An example of a geographical generic link by

geographical relationship.
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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 x 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 _genericlink

geographical_generic link ::= gis_function( homepage. homepage ) operator value

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

Intersects | Contains | Distance

H5 MRERSHAONE
Fig.5 Syntax of query language.
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EREMICISL 7 RBRREE 2 EIRT 5.

where_clause Y, BB SAR EICHIRTZ HP &
LLRBZDRBMICHT 2%, BLKU HPDY Y2
DLV JICHT 2 %M20RT 5. ikEhiz
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Table 1 Examples of GIS functions for creating
geographical generic links.
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Equals [B) & True/False
Disjoint. H@ESE L True/False
Touches s True/False
Within HNEICTFEE  True/False
Overlaps HELDHD  True/False
Crosses - True/False
Intersects  HBEH YD True/False
Contains T EMHF True/False
Distance PERE T
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1 SELECT target.url
2 FROM
3 WHERE
4 distance_link AS
Distance(start,target) < 100m
1 TETH®M® HP @ URL (target.url) %
REBRLELTHATE X DcEdh, 2 THT
fED HP (start), HHEN Iz Uv 27U
(distance_link), HMOD HP (target) M55
FSAREZTLARL T, 31THTES LK% HPO
URL %87, 4THT distance_link M EREESRMFIC
KBMEH 22w PV I THBT Lzl .
EREEDY 100m LINE WS /AT U > 72 EMT 5.
COREFITIE. target ICHTIRUEDREEINT
WERWOT, #HEENS 22Uy 7 U IR EEE
U CFHMlEAL. 100m LINICTFET A GISAT Y2y
MIBEL 72 HP DI XTHIEINB LIckS.
(2) BWELRRZIALBRERR
B SARAIC, K4 (b) TRL EBRL ZBHZEA
rER#EGVe R"Y.
1 SELECT tel.url
2 FROM start,link, (middle,link),link,tel
3 WHERE 1link AS HYPER_LINK
4 start.url eq ’http://www.xx.yy/’

start,distance_link, target

start.url eq ’http://www.xx.yy/’

5 middle .host eq ’www.xx.yy’

6 tel.text =" /telephone/

1 fTHT. MRMEREL THMNO HP © URL
(tel.url) ZH 192 K SlcadiR, 2 fTHICIE
“(middle,link),” L#IRL REZBFATREINA
ANE2EETS. BB S AKX LDV Y 1ink & HP A
IR ENTNAIN—V > I THD (317H), URL
TIREINLAED HP (start, 4 {TH) 5. [
CRAMIIFETZ HPALERLIZY VI %TZED
(517H). “telephone” &9 XF¥ &L HMD
HP (tel) 2T 5.

Rl RRZEAT AT LT, [ERY A F www.xx.yy
DOWERGED EMEIC 2H 5 RWVEATE . “telephone”
EVIHIF—T—REZEUHP ZTNTHRET B e
T&E5.

(3) MHiE

1 BEDQYF U, GISZRIHAL TKZEDE L DEE
ROBREKEL . BERL EERICHIST S HP 237X T
HERHORMHCEIEEREZRKRT E L L, BEK
U 7ZEMERMS 1km AICH B, L AT IERY
AR TRNMENTVWE A2V THEOLITITHIED
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JBTENTES.
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T, EL ) 0 d &2 500m EREL, M
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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/
1 ITEHTHREERL L THIT 5 schedule.url Zf5
E. 2ITHTZ OB SAREZIEET 5. M NAKT
&, £9. K%DHP (university) ZigHlC, 500m
DNE WS BEEERHCED CHEBRI = 2V w s UV o
(distance_link, 51T7H) & HPDZ A FUIF—T
— R THZEEF “postoffice” NEFENDZEH%
£ (6 17H) TEMERO HP 2#3Kd %. ZL THRZEN
A %Y “(postoffice,link),link,schedule’ &,
E{ERY 1 P ONEHRSEC DD ST, NA—1)
e, ZOY A L 2EOBRKREZTH. TITHOE
ERFMIC T 5F —T—F “open on saturday” &
FUHP ZX¥RL IBAIC, #53R7% schedule.url &
LTHHIT 5.

BAFDA 2T HEEORETIE, LAV 1ER
YA PDOAZ)THEOBTITHEY X+ ZREEIC,
FEICRRERL T EMEfRR & OB 1 km LINT, 41XV
TREED AZ 2 —DHTI A VICEL TERDH S
52 REERERE L THANTS.

CORRIE. UTDOXIICERT 5.

1 SELECT restaurant

2 FROM info_top,link, (info,link),link,
restaurant,distance_link,postoffice

3 WHERE 1link AS HYPER_LINK

4 info_top.url eq ’http://www.info.com/’

5 info.host eq ’www.info.com’
6 restaurant.text =~ /italian/
7 restaurant.text =~ /wine/

8

postoffice eq ’http://www.post.com/’
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9 distance_link AS

Distance(restaurant,postoffice) < 1km
117ET, BEHERELL T restaurant ZIFEL . 2
TEHTZORBENNAZIEETS. VATV EHRY A
FD kv T X—= info_topZ 4 TTHTIEEL . K
RFEMADRL RIFE 5 (THDORHT, ¥1+D
NEREEIC DD O TRE SN AZERKL, F—T—F
“italian” ZBEA XV T7HREIETT A2 “wine” I
B9 250D % HP (restaurant) ZHET 5. 7
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UMY c 2 U v 2 IERL, FHCE
HTBLANT YA D URL ZHREHEREL TH
5195

5. VATLWER
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Fig.7 3D walk-through.
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