Vol.2010-DBS-151 No.23

oooooooooo 2010/11/13

IPSJ SIG Technical Report

goouobodooobbbuoooon

0l
0l

0O o o oft
0 Ol

o o 0
o o 0

gooooooooooOooOoOoOoOoOoOoOoooboooooboOOObbOOOOo
goooooooooOoOobooOoooooooooooooOoOobOboOoOoOooooo
gobooooooooooOoO0ooOoOoO0boOOO0OO0bOO0O00COOOObDOOO
gobooo0ooOoo0oOoooooooOoboOoOo0ooOooboOoooboOoooooOoo
gooooooooooooooooooooobooOoObOOoOobOOOOObObOOOoOo
gooooooooooobooboooooooooooooOoOobbooooooooo
goooooooooooooooOoOoObOOOO0OO00000O00o0oOoOooooboooOoo
gooboooooboooooooooboobOOoOooOoOoOoOooOobOOoOOoOoOobooDoOoo
goooooooooOoOoboOoOo0oooooooooooooOooOObboOoooooo
ooooobooOooO0boOoO0o0O0oOoO0oO0O0OoOO0OO0bOOO0O00COOO0OO0ObOOO
gdoooooooooo0o0oooobooOoOoooooooooooOoOoboOoOoOooo
goooooooooobOOoOoOOOOO0OO0OO0O0O0000000OOoOooOoObOobobbDo
0000000000000 200000000000000000000O0O0O00O
ooo

Geographical Feature Extraction for Retrieval of Modified Maps

JUuNKI MATsuo,t! Daisuke Kitayama,™ Ryonce Legf!
and KAZUTOSHI SUMIYAT!

Digital maps available on the Web are widely used for obtaining regional
information. These maps are modified for showing a certain purpose on the
basis of editor’s intention. For example, trackside information is emphasized
and other information is curtailed on the maps for route guidance. Thus, real
world information are described with modifying features on the maps based on
a wide variety of viewpoints. On the other hand, users have a wide variety of
requests to maps. For example, a user have a request on the basis of his/her
purpose. Other user have a request on th basis of map readability. Modified
maps are useful when viewpoints of modifying match user requests. In this
study, we propose a search engine for retrieval of appropriate modified maps by

adjusting viewpoints of modifying and user requests. In this paper, we extract
features emphasized by users on the basis of two categories of purpose, location
reference and way finding.

1. 0000

gobooboobooooooboooooobooooooooooboobooooooooboooobo
gooooboooooooobooooboooooboOoOoOooboOobOobobOoobooDOoOoOoOoo
ooobooooooooooooooOoooobooOoboOoOoooobooOobCcOoOoboboooobooObo
gooooboooooooooobooooooboobOOoOoO0oOobObOOboOoOoOooboOOoDbboObOoo
gooooobooooooooocooooooboOooooooobOoOoOooOobOboOoOooOoo
goooooooooooooboooooobooo0oooobooboOooooboOooooDoono
goooooooooooooooooobooooooooooboooooooobooobooonoo
gooobooooooooooooooooboOooOoooobooboOoooobooOoboooOoboOoo
goooobooooooooboooboooooobooooooboboooooboooDboOobOoo
00000000000Y00000000000000000000000000000
gooooboooooooooooooooboooooooooooooobooooooobDo
oooooooooooooooooobooooooboooooooooooooooobDOo
gooobooooooooooooobooooooooooboooooobooboooooDoboo
goobbooboooobooboobooboboboobooboobboobooboo
goboobobbooobobobobuoobooboooboooboobobobooboboo
gooobooodoooooooooooboooooboobooooooooooooooonoa
gobooooooooooooooboooooboooboooOooooooboOooooooboOo
gobooboooooooboooooboooooOooobooooooooobOoooooboo
ud20000oo0ocoooc0oooooboobooooooobcooooooOobOooooobooa
000000 SVM(Support Vector Machine) 0 00 020SVM 00000000000
O0000o00oo0o0o0oo0o0oooooo0oooooooooooosSsvMOooooo
odoooooooooobocooooobooobOOobocboOoOooooooboooooooooon

t1 000000000000
School of Human Science and Environment, University of Hyogo

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

0000000000000000000000Honda 0 000000000000
0000000000000 0000000000000000Fuji® 00000000
0000000000000000000000000000Y 00000000000
goooboobooooooobooooobobooooooobooooooooooooooa
goooboooooooooobooooobooooooooboooobooooooooboOoa
goooobooooooooboooobcoooooboboo0oooooooobooboOooooboboo
goooboobodooooooooooooooooooboobooOooooboboOoooooDooo
0000000000000 00Agrawala® 000000000000000000O0O
DDDDDDDDDDDDOsaragi7)EIDDDDDDDDDDDDDDDDDDDDDDDD
00000000000 00000000CGrabler® 00000 WebOOOOOOOODO
gooobooooobooocooooooooooooboOooobooOobooobooooooboo
goooooooooobooooooooooOooooooooooooDooboOoooDbono
goooooooooooooooooobooboobooooooooooooooooooDooboo
gobooooobooooboooooooooooboooooOobooooooooboo

gobooooboooooo2000b00000O0Ob00b0DOObOO0O0oODObOO0OooOoObDO
goooobooooooooooooooooboooooboooooobooboOo3onoooo
gobobooo4000000000DODOO0OO0ODOOOODODOOOOO0O0OOSODOD0O
oooboooooooooo

2. 00ooooobooaboaan

21 ODO0OO0OD0O0OO0OOO

gobobooboodooooooooooboooooobooboooooooboooooooboo
gobobooooobooooooooooooooooooooobooocoboooooonoa
goooboooooooooboobooooooboooobooooooobOoooobooboa
goooboboodooouoooooooooooobobooOoboO0ooooOoboOoboOoOoooDbOobooo
gobool1boooobooooooboodooo

goboobootoooooooooboooooobooboOobooobOOoobOboOoobooDboOoboOoo
gooooooooboooooooboooooobooboOooooobooboOooooooDoOno
gooooobooooooooboooobobobOoo0oobobOooOoooboObobOooOoo
ooooboooooooboooooooooooOoooooooboOoobooOoooooboDoo
gooooooooooooooobobooOoboooooooboobooooobooOooOooboooo

Vol.2010-DBS-151 No.23
2010/11/13

01 0000000000

gooooooobooboooboooooboobooooobooobooooooboobooooo
gooboobooooooooooooobooboooooboboOooooboobOooOoooDbobooboOoo
goooboobooooooobooooooobooooboooOoooooboobooooooDooOobOoo
goooboooooooooooooobooooooboooooooboobOoooDoODbo
goooboooooooooooboooooooboboooooboboooooooboOoooo
goboooobooooboooooooo
gooobooooooooooooooooobobo0ooooooooDboooooDooD
gooobooboooboooooooboooooboooooooboodbooooooooao
goooboooooooooooobooooooooooooooooooooooooan
ooboooobooooboooboooobooboooobooooooooooooboboOooon
goooboboooboooooooobooooobooboooobooobooooOoboOoOooooboo
oobooooboooooo

O00ooooOoO0b0D WebOOOOoooooooooo 10o0OO0O0O0O0O0O0O0ODOODODODO
gooooooobooooooooboOooooooobooOobOooooboOOoOoOoOoboooooDoboo
goboooobboooobooooooooboooooooboooboboOooooon

22 00000
goooooboooooooooooooobooooooooooooooooobooooboo

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 10000000000000000

0000000000000000000000000000000000000000
000000000000000000WebODOOOOOOOOOO0OO0O0OO0OOOO0OO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000 0MBR(Minimum Bounding Rectangle) 00 00 90MBROIOOOOOODO
00000000000000000000000000000000000000000
0000000000000 00000000000000 5000000000000
0Y00000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000005000000000000000000000
00000000000000000000000000000000000000000

11 0000 (2600)
ooooo oo

oooo ooooOooo40 00obo000b0000000000O0000D00000D
MBR OO0OO10 pooooooOooooOoOoOoO0O0booOoobOoOo0on
ooo1o MBROOOOODOOOODO
oooooo ooooooooio oooooooooooooo

ooooooo20

00bO000000000000000000D

oooz0 oooooooooooOoOoOooooo
ooooz2o oooooOo0oo0oooOoOoOoOooooo
oooooooo20 oobo0o0000000000000000000
oooozo oooooo0oooooOoOoO0O0oooo
oo oooooooso ooooooooooooo
oooooooso ooooooooooooo
ooo ooo1o oooooOoOoOoOoooOoOOoO0OOoooooonono

ooooooolo

0o0ooo0000000000000

goooooooooooilo

oooooooooooooooo

Vol.2010-DBS-151 No.23
2010/11/13

gobooooboooobooooo0oobboooboboooD Xooooooooyoooo
goobo2000000000000000DODO0OOODOOOOODOOOODODOO
gooobooooboooooooobooboooooboOoboooooboboooooobooooo
ocooyooooooooooooooooooooooobooooOObObbboobooooo
obooooboooooobobooobooobooooobooooooooboooobobooooo
goooobooodoooooboooooooooooobOooobOoboOoobooooboobOonoo
obooooobooboooboooooooooboooboboooboobooOooobooOoo

23 0O0OO0

gooooobooooooooobooooobooOooOoobooboobooOobocOoOooboooooboo
goboooboooobooooooboooboboooboooooooOobooboooOooobooon
oooooooooooooocbOooOoboOooobOoOoO0oOoOoObocOobOoooooDoboo
ooooooooooocoooooooooobooooboooOooooOoboOooooDoon 2
goboooooooobooooobo bocoooooobobooobooooobooobooooboooon
ooobooooboooooooobooooOoobOooboboooooooboboooboooooo
oo0O0O0000000oob0RGBOOOOOOOOOODOOOOOOOOOOODODOOO
gobooooooooboooooooboooooboooooooon

3. DOoOOoOooOoOoooon

goooooboooooobooooobooooooooboboooooooooooDobooo
goooooooooooboooboooooboobooooooooDbobboogoooo
200000000000 OO000O0DODO0OO0OODOOOOODOOOODODOOOOD
goboooboboooooodooo 200000000000 o0o0ooobooobooon
oo
ooboo oooooboboboooooooboobooooooooOobooOoobooOooooobooon
gbooooooboooooooobocooooooOoooooboooOooooboobooOoboOo

02 0000 @10m)
oooo oag

oo ooooooso oooooooooooo

O RO 20 RGBUOUOOO ROODOODOOOOOODOOOOOOOO
GO20 RGBOOOO GOOOOOOOOOOOODOOOOOOO
BO 20 RGBOODOO BOOOODOOODOODOOOOOOOOO
vio20o RGBUOUOOOODOOODOOOOO0OOOO0OOOO0OOOO0OODOOO

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

goooooooboooooobooooooboboooooobooboooDboboobOobo
goooooooooooooooobooooooboboooooDboboooooDoobo
ooooooobooooooobooooooooobooooooooboooooooo
obooooobooooooobooooooboooooooooooooooonoon
gooooboooooooooobooooobobooooOoooooboooOooooon
gobooooboboooooooooo

uobo oooooboooooobooOoooOoooboobOOobCOoOOoboOoOoooobobo
goooooooooooboooooboobOoOoLobOOOOobOOoOooboDOoboOoOoooDo
oobodooooooooooooboooooOoOooOoOoobOboOoboOoOoUobOboOobboo
ooooooooooobooOobooboOoOoooOoOoOoOo0oOoooOobocOoOooooDon
oooooooboooooooboooooobooOoboOoboooboooOobocOooooboOoOoOoboDbboo
goboooooboooobooooooobooooooo

4. 0O O

gooooooooooooooooboooooooboooboooooooobboobooboooo
goooobooooooooooobooooooOooooboooooobooobobooooonon 2
goooboooooooooboooooooooboooobooboooo0ooooooooboo
goooooooooooooobooooooboobooooooooDobooooDbonDo
gooooooooooooboooooooobooooboboooooboobooboooooDoboo
gooogo

4.1 SvMOOOOOOOOOOO

00000000000 000000000000O00OSVM(Support Vector Machine)
0000O0SVMO 20000000000000000000O0SVMO0O000000O
00000000 NOOOOOOOOOOOoOO0DOoO0O0oO0O00o0O0O0 AOOOOO
ocooooooo BOOOODODOOODOOOOOOOOOOOOOOOOOOOOOOO
0000000000 A00O0OOBOOOOOOOOOOOOOOOOOOOOODOOO
OO0 SsvMOOOOOOOoOoOoOoooOooooOoooooooooooooooooog
O000200000000000000000000000 20 SVMOO0O000O00O
goooooboooooodoo bobooooooooboooboobooOoboOoOobbOoOooooboOoo
O00ONOO (D00 200)0000000000000D0 “e”00000000OOO
oo0O00Oe”00000000D00000COOOO0O0OCODOOOOOOODOO0ODOO

Vol.2010-DBS-151 No.23
2010/11/13

T,

X
)
WA E
BATHEHE
H
e
4
-
EX.
ERTHLME

02 SvMOOO0OOOOOO0DOOOO0OO

gooooboooooooooooooooocoobooboOoooooboooooooooDoboo
0000000000o0ooouoooon “»”’0 “0o”0000000000ooooon
gooboooooooooooobooobo2000000000000DOO000O0DDOO
gooooooboooobooooooobboooobOoooooooooooboooooooo
4.2 0O0O0O0O0O
OdebO0O0O0O0OOoOoOobObDeoODDODDDOOOOOOOOODOOOOOOODOOOO
goooooooOooO “coop’pooooOoOoOooOopoOooODOOOOOOOOOOOO
oooooooboo 20000b0b000oOO00OoOo0OobbO00oDbDbOOobODObOOoDbOOoOo
e (OO0 1.00O0OO0OOODOOODOOOO
e OO0 2 00000000O000O0O00O0ODOOC
gooobooboooooooooooooooooooobooobooboobooooooboo
goooobobooodooooboooooooooooboooOooooooboOooooDoOoboOo
gooooboooooooo+1l-1000b00o0ooObo0o0obobo0ooooobo0ooooDooo
oboooobooooooboooboooobooOooobobooOooOoOooboboOoobboOoboo
Oo00O0000 ROOOOOOOOCOODOOOOOS000000000000000O0O
gobooooobobooooboooooooboboobooboOoobooOoooboboOobooboboOobooooa
4.3 0OO0OOO
g3fobooooooooooboobooooooooboooboooobooooooooooon

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

goooooooobooooooobooooboboooobooooboooooboboboooDoboo
goooooooooboooooooboooboooboobobooooobbOoboboOooo
goooooooooooobooooooobooooooooobooboooooDbooDboOo
gobodoooboosbobooobooooboooon
e OO0 1000O00O0OOODOOOOOOO
— ooooo
gobooobooooooboooooooobooboooobooobooboOoOoooooo
gooooobooooobooooooobooooobboOoOobObooboOoobooboOooon
— boooooobo
gbooooboooooooooooboooboobboOobooOoOoobOOooboboOoboboo
gooooooooobooooooooboooooOooobooOoobooOooon
— 0oo0oog
goboooooooooooooooobooboooooooboooooOoooooon
goooooooooobooooooooobooooooobooooooooonn
goooooooooooooooboooooon
— MBROOO
gobooooooooooooooooooooooooobooooooooboo
goboooooboooobooboooooboobooboooboobooboboooboo
gooooooooboooooooboobooooboobooooooooboooDoD
goooobooooooooobooooDo

— bDooooboog
03 00000000080
ooo 1 ooo 2
ooooo ooooo
oooooooo oooooooono
ooooo oooooo
oooooo gooooooo
oooooo ooooo
oooooo ooooo
gooooooo Ooooo yoooo
goooooooo ooooo
ooooo gooooooo
oooo BOODO

Vol.2010-DBS-151 No.23
2010/11/13

gooooooooooooooooboboooooobobooooooboobooo
gooobooooooooooboooooboboooooobobooooooooDoboo
gobooooooobooobooooobooooo0oobooobooboooboboOoooo
e OO0 20000000O0O0O0O0OOOOOO
— oood
gboooooboooobodboooodoboooooboUooobobooboOoboooo
goooobooooooooobooooobooboobooooooobooooooo
gbobooooooooooooboobbooooboboboooOooOoOoOobOOoUobDboOoDo
gooooooooboocooon
— 0oooooocooo
gooooooooooooboooooooooooboobooooboooOooooo
gooooooooooooooobooOooooooooooooobooooooo
gobooobooooboocoooo
— Ooooooo
goooooboooooooobooooooooooooobobooboOoOooooDoboo
goobooooooooooooooooobooboooOoobooDboboOoooooo
goooooooo
— 0ooooooo
gooooooooooooboooooobooooboo0ooooDbobooooooDo
gooooooooobooooon
- ooogo
gooboobooooooobooooooooboooooooooobooooooon
gooooood
g3booboooooooboooooboboooooooboooooooboboooboona
gooobooooobooooooobooooobobo0oooboooooOobooOoooobooOoboOo
oooobobooooooobooooooobooooooooboooboOobOoOoooDoOobOo
gooooooooooooooooobooooobooOoboOooobooooboOobUOOoboOno
goooooboooooooooooboooOoobooOoOoOoOOoUoobOObOoOoooDObOo
gboboooboooobooooooodooooboooOoboobOobOboOobOoOoboOoboobooon
goooboooobooooobooooboooOOoooooboOobOOobooOobOoOooboobooon
gooooboooboooooooobooboooobooboobooobooboboobooooon

(© 2010 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

03 00O000D00000000oo00

goooooooooocooobooooOooboooooboooooooooooooooDooo
gooooooooobooooooooboooooooooooooboobooooooDobo
oooooooooooooooobooooooooooooooooooboOoooDonDo
goboooobooooooobooooboooon

04006000000 4000000000200 0000000000000000O0
gobooooboso0oooooboooboooooboo oboo1000000DO000000
cooooooooooobooobOoOoOoboOoOOOOObObOOODOObOOOOObObOOO
cooooooooooobooobOoOoOobooOoOoObOOOoOoboObOOObOObObOobOODbODOO
gooobooboodoooooboooooboboooooooooooooooooooaa
gooooooobooboooooooooooooboooooooooooooooonod
gooooobooooooooboboobooooooboboooooboooooooooboo
goooobooocoobooooooboooobooOoboOoooobOOobOoooobooboOoooooDooboo
gobodoobooooooobobooooooboooooboo

04 00 5000000000000

gooooooboooo go0ooooooooon
ooo 1 82.50 65.0 O
ooa 2 75.0 0 75.0 0

Vol.2010-DBS-151 No.23
2010/11/13

5. 0000

svMOO0O00000000000000000000000000000000000
gooooboooboboodoooooooooooooboooooooooooooooa
gobo200000000000000000000000DOOO00OO0OOOOOOOOGO
dooooooobooooooooobocoooobooobobooooooboobooooooboa
gooooooooobooooooobooooooboooOboO0ooooOooOoOoboOooooDoo
ooobooboooooooboooooooooboOoboOooobobOoboU0OoooooDoOoboOo
ooooboobooodooooboooooobooooooboOoOoO0oooOboOoOoooDoOboOo
ooo0O0O0000o0Oo0OO0000O0O0OMBROOOODOOOOOOOOOOOOOOODO
oobooooooooboooooooboooobooOoooOoOoobooOobooOoOobOboOobOboOono
gobooooboobooooo

g O

0000000000 22000000000 (B))OoODODODODODUDODODOLDOOOO
0000000000000000O0(@UOO0O020300039) 00000 220000000
000 (21.197) 00000000000000DO0O0OOOOOOOOO

o o o b

1) Kaori Kobayashi, Ryong Lee, and Kazutoshi Sumiya
Lost again on the way? : Measuring Human Map-Reading Ability 0 DBSJ Journal,
Vol.8, No.4, pp.19-25, March 2010.

2) Corinna Cortes and Vladimir Vapnik
Support-Vector Networks, Machine Learning, Vol.20, No.3, pp.273-297(1995)

3) Hiroshi Honda, Kazunori Yamamori, Kenji Kajita and Jun-ichi Hasegawa
A System for Automated Generation of Deformed Maps O Proceedings of the IAPR
Workshop on Machine Vision Applications (MVA ’98)

4) DoOooOooooo
goo00oOo0o0bOOo0oCU0DOOobOOoU0boOoDOobOOoUOOoODOOvoldl, Nol9, pp.
2394-2403.Information Processing Society of Japan (IPSJ), 2000.

5 000000000000000000O0O0ODDOO0OO0
go0o0ooooopoooOoUoOoooUoUooooooooooooooog, Vol49,
No.1, pp. 233-241.Information Processing Society of Japan (IPSJ), 2008.

6) Maneesh Agrawala and Chris Stolte

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

Rendering effective route maps: Improving usability through generalization 0 SIG-
GRAPH ’01: Proceedings of the 28th Annual Conference on Computer Graphics
and Interactive Techniques:

7) Toshihiro Osaragi and Satoko Onozuka
Map element extraction model for pedestrian route guidance map [0 ICCI ’05: Pro-
ceedings of the 4th IEEE International Conference on Cognitive Informatics

8) Floraine Grabler, Maneesh Agrawala, Robert W. Sumner and Mark Pauly
Automatic Generation of Tourist Maps 0 SIGGRAPH ’08: ACM SIGGRAPH 2008
papers:

9) Chiyako Matsumoto, Qiang Ma, and Katsumi Tanaka
Web Information Retrieval Based on the Localness Degree 0 Proceedings of the
13th int’l Conf. on Database and Expert System Applications 2002(DEXA’02),
pages 172-181,2002.

10) Naoharu Yamada, Ryong Lee, Hiroki Takakura, and Yahiko Kambayashi
Classification of Web Pages with Geographic Scope and Level of Details for Mobile
Cache Management O The 2nd Int. Workshop on Web Geographical Information
Systems, IEEE CS Press, Singapore, Dec.2002.

11) Kevin Lynch
O00o0oooooooo (1960)

Vol.2010-DBS-151 No.23
2010/11/13

(© 2010 Information Processing Society of Japan



