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Using a Positioning System of Cellular Phone
to Learn Significant Locations

NoORIO TOYAMA,t TAKASHI HATTORIt and TATSUYA HAGINO*t

Location information is important to construct context-aware applications. A significant
location is a specialized form of location context for expressing a user’s daily activity. We
propose a method to learn significant locations from positions measured by cellular phones.
Cellular phones we used are equipped with a positioning system, where data can be taken in
low frequency with wide-varying estimated errors. In order to learn significant locations, our
system uses a clustreing method which exploits multiple radii for coping with these charac-
teristics and for adapting to a variety of users’ spatial behavioral patterns. We also discuss

characteristics and appropriate parameters for our method.
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Table 1 Frequency of location measurements and time to
battery running out.
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Fig.2 The typical scenario of daily activity.
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Table 2 Casel: numbers of significant location
candidates and total staying time.
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25035 0 1 2 1 0
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Table 3 Case2: numbers of significant location
candidates and total staying time.

00000 (0) | 100m | 250m | 750m | 2,200 m

00 220 146 88 41

1015 0 13 8 2 5

15025 O 6 3 4 1

25035 0 1 2 1 2

35045 0 0

45000 14 15 17 14

15000 21 22 22 17




Vol. 46 No. 12 goooboooooooooooooboooboog 2921

000000000000000000000000
00000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
2320000000000000000000 10
000000000200000000000000
0000000000 10000000000000
000000000000000000000000
000000000100000000000000
000000000000000000000000
0000000 15000000000000000
0000000000 10030000000 2000
0000000000000000000 20000
00000000000000000000000 15
000000000000000000203000
000000000000000000000000
ooo
43 0O00OOOOOOO
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000320000000000000000
200000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000
0000000000000GeoOnion RDF/XML
vocabulary? 0 0000000000000 C0DODO
000000000000000000000000
000000000000000000000000
n0000000000000000000000
3m0 n0000000C0C0O0000000C0O0O
0001lmO0 387km 0000000000000
00000000000000000
00000000000000000000000
000000000000000000000000
0000000000 250mO000000250m O
500m0000000000000000000O00
00000002,000mO 2,250mO00000000
000000000000000000000000
000000000000 n0000000000
000000000000000000000000
0000 3mO n000000000000O0000

4.3.1 0000OO0OOOOOOOOOO
O0oo0ooooooOoo1oo0oooooodg
o00oo0o0ooO0oooOoU0oOoooooooooO
goo0oooboooos321000000000000O
0o000oo0o0ooOo0ooooooooooooooo
gooo3jopooooooooooogoooooo
o000o00o0o00oo0UoOoUoOoUOoUoOoO
go0oooooo0oo0ooooooooooooog
goo0o0oooooooooOo0oo0oooOooooo
oo0ooooooO0oooooooooooood
go0ooooooooOoooOooooooooooo
oo0ooooooooOoooOooooooooooo
00oooU0oO00o0oOoooOoooooooooooo
00oooU0o0oo0oooooooooooooooo
go0oooOoOoooOooOooooOoooooooo
goooooooooooooooooooooo
o000oo0o0Uoo0oooOoUooOoUooUoOoO
0000000o0ooooon0 200000000
pooooooOoOoOoO0oOoO0Oooooooooooo
0400000000000000D00O00O00O00O0
ioooooo0oooooboooooo
oo0o0000oooooO0oO0o0 40000 400
gooooooooooooO0O03SmOd nOO0OOO
0oo0OO0000000o0o000 3mO 5060700
0000 243m0O0729m0O2,187m 00000000
000oooooosomd00O0O0O0O0Oooooon
0o00250mOd750mO2200m 0000000000
gooooooooooOoooooOoooooooo
ooooo
4.3.2 0O00O0OOOOOO
00033300000000000000000
oo0ooooOoooooo0ooooooooooo
o0oo00oooooOooooooooo
oooooooooO0oOoOoooooooooog
goooooss3gooooooopooooooooo
23100000 majoraziserr 00O OO0
0300000000000O0000ODOooOoOO
goooooooo0ooo0oOoooooooooo
OmO000000000O0COOOOOOOOOO

04 O0O0OOOOOODOOI0DOCOOOODODOO
Table 4 Movement modes, speed and distance in 10
minutes moving.
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significant locations.
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Table 5 Relations of cut-off processing and validness of
significant locations.
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