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A Spatial Hypermedia Framework
for Position-aware Information Delivery Systems

HARUHIKO HIRAMATSU,t KAZUTOSHI SUMIYATt
and KUNIAKI UEHARATt

We propose a spatial hypermedia framework for position-aware information delivery systems
in this paper. Nowadays, position-aware information delivery systems are widely spreaded
with the popularization of mobile information terminals such as cllular phones and PDAs.
In position-aware information delivery systems, it is necessary to manage contents which are
frequently updated according to the position and the time. Our proposed framework consisits
of a dynamic link mechanism which is based on not only the geographical position informa-
tion of real space but also on the position information of logical space which is reconstructed
by the various basis of contents, and enables dynamic generation of contents suitable for the
position. Moreover, we describe that this framework can be realized various position-aware
information delivery systems.
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Fig.1 A concept of the propagation link.
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Fig.2 Position information of an anchor and a content.
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Fig.3 Mapping of position information from real space
to logical space.
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Table 1 Position information of real space and logical
space.
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Fig.4 Position relation between rectangles.
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Fig.5 Spatial conditions of link validity.
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Fig.6 An example of newest-nearest link.
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Fig.7 An example of connection link.

oo00o0 ,R,OOOOOCODOOODO t.O000O0Y
ooooooooOo0O00 RLODODOODOOOOOO
O00 Y,0000000000000000000O0
00 pO000O0OO0OY, 00000000000
0 000tz 000000000000D0O000O0
00 Yy;00000000o0o00ooooobooooo
gooobooooooobooooooooooooa
goooooboooobboooooobobooooo
gooogo
oboodoboooooobooooooooboobo
obobooooooooooboobooooobooooo
ooooad
goooocooooooooooooooboooo
goooooooobooooooocoooooooo
gobobooooooooooooboooooooooon
gooooooooooooon
4.2.2 00O0O0O0O
gobooboooobooooooooboooooon
gooooooooboooooboboooooooo
000 ROODOODO SOOODOOOOTOOOOO
gooooo

R={00000} (31)
S = {Overlaps(CPs, CP;) = true} (32)
T = {Newest,now} (33)

gobooooooooooooboobooobobooono
gooobobooooooooboooboooooooobo
goboooooooboboooobooooboobbooo
goboooodoooooooooooobooooon
uboooooooooooo

O70000 mOp,00D00D0OO0O0 XOY O
goboboooooooobocoooooooboboobo
ooooooooooooooooooooooo s
o0oOooOooOooO0O000000 X0Yyooooo
ooo0oo0o0oobObO000000 xXxgyooooo
gooooooooooooon

ooooooooooboooboboooooboooboooobooooo 105

[9/1 00:00]

logical space

Typhoon:
Info. ™~

Z1

Heavy
Rain
Warning

mapping

real space

[9/1 02:00]

logical space

Flood
Warning

logical space

Rain
Warning

08 0O0DO0OOOOOD
Fig.8 An example of weather information.
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Fig.9 System architecture of prototype system.
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<!ELEMENT contentgroup (contentx*)>
<!ELEMENT content (cid,cver,cp)>
<!ATTLIST content cid CDATA #REQUIRED
cver CDATA #IMPLIED>

<!ELEMENT cp (#PCDATA)>
<!ATTLIST cp x CDATA #REQUIRED

y CDATA #REQUIRED
O0000O0Oh CDATA #REQUIRED
0000000 v CDATA #REQUIRED>

Contensxml 0000000000 O0O0OCOOO
goobooooooooooooocoooooooon
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<?7xml version="1.0" encoding = "EUC-JP"7>
<!DOCTYPE contentgroup
O000OSYSTEM "file://propagation.dtd">
<contentgroup>
<content cid="Typhoon21" cver="0">
<g x="1" y="1.5" h="3" v="4.5">Kobe</g>
</contentgroup>

links.dtd0O0000D0O0O0O0O0O0O000O0O00 R,
o000 Sooooo Toooooooooo

<!ELEMENT linksgroup (link*)>
<!ELEMENT link (anchor,func*)>
<!ELEMENT anchor (#PCDATA)>
<!ELEMENT func (func?)>
<V'ATTLIST func
O 0O0O0OR CDATA #REQUIRED

S CDATA #REQUIRED

T CDATA #REQUIRED>

linksxml OO OXMLOOOOOOOOOODOOO
gooooog

<?7xml version="1.0">

<!DOCTYPE linksgroup

O0000OSYSTEM "file://links.dtd">

<linksgroup>

<link cid="id1">
<anchor>Typhoon21</anchor>
<func R="Typhoon"

00 000S="Neighbor" T="Newest" />

</link>

ooooooooooboooboboooooboooboooobooooo 107

=t
T A pae T 94 T [
“ie QU3 Aud @

3
Information for you in Hyogo at 9:30

a Destination content

-
Fl e |
@ falLiecre el

a Seurce content a Destination content
.

4
e e —— |

010 DOOOO0O0O0OO0OO000
Fig.10 Screen shots of our prototype system.

</linksgroup>

53 DO0OOOOODOOOOO

gooobooooooooooobooboOoooobo

oono

(1) DO0OOOOOOOOOUODOOOOOOOO
Joooooooooooooooooood
gooooooooooooooog

(2) ODODOOOOOOOOOOOOOOOOOOO
0000000000000 Contents.xmlOO
ooooooooooooooooooboobo
000 linksxmlOO0OO0O0O0OOOOOOO
goooopooboooboooo

(3) UDO0OOUOOUOOOOOOOOUOOOUOOO
gooooooooooooo

(4) ODOOODOOOOUOOOOOOOODOUODOOO
0000oooooooooooooooog
000000000000 d 0000000
oooooo

(5) ODOODOOOOOOOOOOOOOOODOO
ooooopboooooooboooboobooo
oo0o0000 ed0000CDODOOOOOOO

(6) DODU0OOOODOUOOLOUOUOOO cdOO
gooooobooooboooboboboooogoo
0000oooooooooooooooogogd

glooooooobboobbooooooD 4.3

Jo0oooo00oooooooooDoooooDo

goooo



108 gooooooooooooobooo

6. 0 O00O0O3

0000000000000 0000000000n
000000000000 00SpaceTag V120 Web
0000000000000 00000000000
00000 WebOD¥®OOODOODO
SpaceTag0 0000000000000 OOOOO
0000000000000 00000000000
00000000 00000O0O0DO00oooonog
000000000000 000000000000
0000000000000 00oooooooog
000000000000 000000000O0og
00000000000 000000ooooooon
0000000000000 0000oooooon
J000000000000o0oooooooooog
000D000000000000000000000
000000000000000000000

ooo0o0ooooboooboooonono WeboOOO

goboobooooooooooobooooobooon
o0obooooO0oooooonoono webOOoOooO
goboooooooooooooooboobobobo
gooobooboocoooooboboooooboooooo
gooobooooooooooooooooooooon
gbooooooooooooobooobooooboobooo
goooobooooooooooobooboboooooo
goooooboooooooooobooooooooo
gooooboooooooobooooooboobDbobo

goooooboooooooobOooobooooogn

gooooboooooooooooooboooooo
gooooobooocoooooobooooboooo

ubooobooboooooooooooooooo
gooooboobooboooboooooooooboo
gboooooooooooooooooboooooo
ooooooooon

7. 0000

gooooooboooooooooboooboooo
gooobooooooobooooooooooooa

oooooooooooboobooooooobooboo

goboboooouoooooooboooboboooooo
gboboobOooooboooooobooooobobo
goboooboodoooooboboobooooooboo

goooooooooooooobooooooboooo

gobooobooooooobooooooooooboo

gooopooooboooobooobbboboooooooon

gooooobooooobooboboooooboo

June 2002

gboboooboooooobooobOooooooooo

oono

ooooboooooooooobboooooooo
gooboooboooooooboooboooboooooo
ooboooobooooboooobooooboog

g o o o

1) D00oo0oooooOooUoOooooooooo
000000000 00Vol.15, No.2, pp.226-233
(2000).

2) 000000 : http://www.j-phone-west.com/

3) Qian, Q., Tanizaki, M. and Tanaka, K.: Ab-
straction and Inheritance of HyperLinks in
an Object-Oriented Hypertext Database Sys-
tem TextLink/Gen., IEICE Trans. Information
and Systems, Vol.E78-D, No.11, pp.1343-1353
(1995).

4) Tanaka, K., Nishikawa, N., Hirayama, S. and
Nanba, K.: Query Pairs As Hypertext Links,
Proc. IEEE 7th Data Engineering Conference,
pp.456-463 (1991).

5) 0000000000000 OOUOoOoOO
0000000Vol42, No.4, pp.354-357 (2001).

6) 00 0OO00O0OO0O0O0OO0OO0OOoOoOooOOOooOO
00000000 D00O0oDDDOdVvol42,
No.4, pp.358-361 (2001).

7) 0000000000000 0DO00O00000
gooooboobooobobbbooobobobono
0000 0000Vol.J82-D-I, No.1, pp.291-302
(1999).

8) Halasz, F. and Schwartz, M.: The dexter hy-
pertext reference model, Comm. ACM, Vol.37,
No.2, pp.30-39 (1994).

9) Java Technology: http://java.sun.com/

10) XML/SGMLOOUOOXMLOOOOOOOO
00 (1998).

11) Tarumi, H., Morishita, K., Nakao, M. and
Kambayashi, Y.: Space Tag: An Overlaid
Virtual System and its Applications, Proc.
ICMS99, pp.207-212 (1999).

12) 00 0000000 O0OO0OO0OOO0OOoOO
000000000000 SpaceTagd O OO O
JooO0oOO000o0ooOoOoo,ob0ooboooono
Vol.41, No.10, pp.2689-2697 (2000).

13) 00 0000 O0OO0OoOoOooooooooo
000 WebOODODODODODOOOODODOOODO
0 000 Vol4l, No.SIG 6 (TOD 7), pp.81-90
(2000).

(00130 120 21000)
(00140 3019000)

goooooo ooooo



Vol. 43 No. SIG 5(TOD 14)

o0 0ooboooooboo

19940000000000000
obO019600000000000
ooooo0ooo0ooooo1998d
ooooooooooooooon
goooooocooooooooon
gboooobooob2o0c00b00O0b0O0O0O0ODO
goboooooooooooboobooobooboon
goboooboooooooooooDo

o0 ooooooon

1988 0000o0oooooan
gooooboooboooooooon
gooooooooooooooo
?,zﬂ p -~ UOoOOoooOoobooboboobOoooboo
— oo00ooooooooooooi99s
gooooooooooooooooooboobooboo
goooooooooooleyooouoooooo
gobdoooooobuoooooooooo2o0000
gboobz2o0l0000000000D000O0C00ODOO
oooooooooobooobooooobomoooa
0000000000000 0O00O0O0ACMOIEEE
Computer SocietyD 0 OO OO0 O0OCOOOODOO
goooooobooooo

ooooooooooboooboboooooboooboooobooooo 109

00 Ooooooo
19780 000000000000
gooopo1e830000o0o0ooon
: goboobobooobooboboo
‘ goboobooboobooboooo
- goboooboooooboooooo
gooodoooooboboobooooobobooono
000000000obObObO000o0onoOoooOo19sy o
00 1990 0 00 Oregon State Universityd Visiting
Assistant Professor. 1994000 1996 000000
gd0o0o0dbOO0o00oOoobOooooobobOoooo
gobooooboboboobooboobobooo
go0ooOo0o0oobObOobDoOoOooooooobd
gooodoboooboobooboobobobobooo
000000000000 0oooooooOAAAL
oooo




