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Service with Coloring Map Images
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and MATSUAKI TERADA?

This paper describes a high-speed reverse geocoding method that uses im-
ages for differentiating place names by color. Reverse geocoding is a process of
converting numerical data such as longitude and latitude into text information
that users can readily understand, such as “Koganei City”, “Tokyo Tower”, and
other landmark names. The traditional reverse geocoding method was prob-
lematic because the calculation time depended on the number of places and
therefore required long conversion times if the the number of reference points

and the vector data were increased. In the proposed method, a unique ID is
assigned to each place name and the ID is color-coded. Then, “colored map
images” are created from the vector data used in the GIS. Reverse geocoding
is performed only to convert longitude and latitude into coordinates using the
colored map images, thus resolving the problem of conversion time relying on
the amount of data to be processed. The proposed method was verified by an
experimental evaluation using three kinds of GIS data. The results confirmed
that the process time was constant and did not depend on the number of con-
version calculations, and that the conversion speed was faster than that of the
traditional method.
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Fig.1 Relationship of geographical entities.
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Fig.2 Overview of proposed method.
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Fig.3 Correspondence of longitude and latitude and coordinate value.
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Table 2 Combination pattern for hierarchized conversion.
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Fig.4 A sample of coloring map image (Saitama prif.).
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Fig.5 Creation time of coloring map images.
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Table 3 Performance of each methods (no hierarchical test).
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Table 4 Conversion time of each particle size.
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Table 5 Conversion error rate of each particle size.
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Table 6 Performance of each methods (hierarchical test).
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Fig.6 Conversion error place using proposed method.

gbobooboooooboobobooooboooobooooboOoooobooooOobooo
gbloooooooooooooboooooboooooboOooooooobooOooooDoboo
gboboooooooooooobooobo0obOOoOOOODOOOOOObObOOObOOoO
gobooooooooooooboooooooobooooboooooooooooooboo

gooooooooooooobooooboOoo0oobooobooooobooboooooDoonoo
goooooooooboooooooooooooboooobObOOoOoooobooboOoooDbonoo
gooooooooooooooobooooooboooooooooobooobooooooDooboo
gooooboooooooooboooo 20000000000 ooOoboooooDooODbbDOo
gooooooooooooooboooooobobooooooooboobooooDooDDbOo
goooooooooooobooboooboooooboboooooboobooooDbbooo
gooooooooooooooooooobobooooboboooooDboOobDoObOo
gooodod

gobooobobooooooooooooobooboobooooooobooooooooa
gbobobdoboboobodooocobooooboooobobooobOoOooOobOoOoboboOoDo
goboobooodooooooobiboooooooooooOooOoooobooOooooDooboOoobo
gooooooooboooooboobooooooboooooooobooOobooboOooboOooOooon 2
goboobooooo200C0cbo00ooobobooOoc0ooooboOooooOobo0oooboOooOoDoo
gobooooooooooooobobooobooboooobOobOo0oooboboobooUoooDboo
gbobooooboooboocoooo2b00b000b0b0O0obOoOoboboobboobOboOobboooboboo
gooooooooooooooobooooooboooooooboooOoooobooOoboOoOooboo
gooooboooooooooooooooboooobobooooboobooboooooDboonoo
goboooooooboooooooon

00o0oooooog Vol 52 No. 2 851-865 (Feb. 2011)

gooooooooooooobooooobooboooooboOoboOooooDboOooDboo
O000000000000000000000D0LRUO Least Recently Used0 O OO 0O
goboodoboooooooobobooboooobooooooobooooooobooooobooaoon

goboboobooooobooooooboobooooooooooooooooooooboo
gooobooooooobooooobooooooooOoboo0ooooooooboOooooooo
goooboboboodouoooooooobooooooobooOoooooOoboOooboobooOoboOoOoOon
gooooooooobooooooooboooobOoboOo0ooooDbOobobOooooOoDbObo
ooooooooooooooooooooobOoOoOoOoooOobocOoOobooDoboOoDboo
gooooooooooooooooooobooobobo0obooooooboobOoooobooboo
gooooooooooooooboooooooboOoboOoOooOobooOobocOobDOoboOoOoOooOoobo
gooooboooooooooobooobooooooboooOooboooOoboOoOooboOoboOooOoDbon
goboooooboooooooboooooOooooobooooboooboooOooOOoOoOoOoOoooDoboo

6. 0O 0O O

gboooooooobooooboooOoboooooobOoooobOoobOoOooOo
gooooooooooooooboooooboboooooobobooooooDoobooDbboo
gooooooooooooooboooooooobooooooooooobooooDoboo
gooooboooodoooooooboooooooobooooooobooobooooDoo
gobooooooooooooooboooooooboboooobobooooooDboo
gooooooboooobooooooooooobbooooboobooobboobboooDoO
goooobooooooooooooboooobooboboOooooobooooooooooo
gooobooooooooboooooobooooobooobOobo0ooooooboOooooonoa
gooobooooobooooooobooooooboOoboOooboooOboOoOoOobOoooooobon
gobodoboobobo 200000000000 000bOO00O00OO0bOOObOO0O0OO
gooooboboodooooooooboooooboboooooboooooboOooOoooDboo
ooobooooooobooooooobooOoboOoooooboooooOoOoboOobOoOooooDooboo
gooooboooooooooooooooooobooooOobooOoOoOoobooooooDoboo
goooboobooooooobooooooooboooOoboooooooobooboOooooobooboo
gooooboooooooooooboooooooooooOooOooooobooOoocOoOoooOoDboOnoo
gobooboooooobooooboboooo200000000O0O0000O0DOOOOODOO
oooo

(© 2011 Information Processing Society of Japan



865 U0O0O0OO0OO0OO0O0OO000O0O0ODOOOCOOOO0O0O0O0OO0OO0

g0 bOoboboboooobobooboboboboboobooon

g o 0 0o

1) Junglas, I.A. and Watson, R.T.: LOCATION-BASED SERVICES Evaluating user
perceptions of location-tracking and location-awareness services, Comm. ACM,
Vol.51, No.3, pp.65-69 (2008).

2) NTT DoCoMoO O OO DO OOOO
http://www.nttdocomo.co.jp/service/location/imadoco/

3) oooUoUoooUoooo
http://www.855756.com/service/cocosecom/mobile/

4) 0000000 0O0O0O0O0O0OO0OO00D0DO0O0OO0ODODOOOOO (1998).

5 00 O0O00O0OO0O0OO0O00DOO0O0OUOOO0DOO0O0OOO0O0OOOO0OOOO0On

00000 Vol.42, No.10, pp.965-971 (2001).

6) 0000000 ODOGBDOOOOOOOOOOOOOOOOOOOOOOOOO
000000000000000000000DBSH No.67, pp.55-60 (2005).

7y 0000000 000000000000000000000000000000

000000000 Persistent TreeDO0O0O0O0O000O00D0O0 DOOOOOOODOD

Vol.78, No.9, pp.1346-1355 (1995).

8) J0DUUDUDO0DOOUOUODOOGISO 10 GISO0DOO0OOO (2008).

9) Guttman, A.: R-trees: A dynamic index structure for spatial searching, pp.599-609
(1988).

10) 0000000 0000 00O000O0O000O0O0DO0OU0OO0DO0O0O00O-—MD
00000000000 00000 DOOO0OOO000O000OVol.71, No.9, pp.1745-1752
(1988).

11) 0000000000000 0oOOOo0ooOoUoOOoDOoUDO
http://nlftp.mlit.go.jp/ksj/

12) 00000000000000000000000 http://fgd.gsi.go.jp/download/

13) 0UoO0o0oooO0oooo0ooooUoUooooUooooUoo
http://nlftp.mlit.go.jp/isj/

14) 00000000000 0OUOO0DO0O0DO0DOO0DD0OUDOODOODDODOUOODOOOO
00000000 Vol46, No.12, pp.2915-2924 (2005).

(00220 107000)
(00220 1105000)

00o0oooooog Vol 52 No. 2 851-865 (Feb. 2011)

o0 Ooobooooo

o0 yooooooooooooooooooooooboooooo
gobooobobooono220b0000booooooocooooooon
goboooooobobodoooomoboooooooooooboooooo
gboodooooooooooooOoooboOoboooobooboooooao
gobooooooooad

o oooogoo

oo logooooobooooobooobooooobbooobooooonn
oboboo0 1 sooooooooooooooboooooobooOooonn
gooooooooooooooooboooobooooooooooon
goobooooooboooooboobocoooobobooooooboobooooooo
obobooooooooooooooon

o0 Oooooooo

wvroooooooooooooooooooooooobooooogo
ooo0oO0o0OoooOoOoO00OooOoooOOo0oOooooOoOoLANOODO
gooooboovelPOODOOOOOOOOOOOOOODDOOOOOO
gobooooooooooobooooboomooooooboOoOo oo
oooooooomoooooooooomies 400000000

ooooooooooooboooooobooboooooooooobooboonfon20030d
40020070 70D 000000000000 OOCOOCIOOO0OOOMIEEEDACMO
ooboooooooooo

(© 2011 Information Processing Society of Japan



