LA 87 (2 e

THE INSTITUTE OF ELECTRONICS, IEICE Technical Report
INFORMATION AND COMMUNICATION ENGINEERS IBISML2010-65(2010-11)
AN AT

BRLNLIE T SR b OF BALE R 7 XU B9 2 Rt

BJIOAT BRI EZT EIE R A e

T Rt KDDIAFZET T 356-8502 Hr LUk .5 U AR i KU 2-1-15
T MSEATEIE NFE BN A ZERT T 305-8568 Kk iko < 1Z g 1-1-1 i 2
E-mail: {{mo-kurokawa,yokoyama}@kddilabs.jp, {{{k.yoshii,h.asoh}@aist.go.jp

HoFEL AfTIE, HHEERNICE L8 BERFICRGIND K574, ZRIGRENHC, R —E TR
BRZLAL [E 1 B IE D DR OF BALE Z 35 TR OV CTRET Lz, BEEBCTH T D00 E E SE R % S0k, 4%
AERG BB £ 2 8E MR ID 2855 L 72 LC, HDP-LDA &MEEND /2 /RF A R v 7 2 FE—FE Y
IHERET N EMWVCHBMEZMHT 2 FELZREL, E7F—ZITEM LR, BE XS BEAOH BAEZ i
TELHT Lol

F—0—F (CEEFHREE 7T7A2) 7, AEAE, hEyZE7/V, HDP-LDA

A Study of Extracting Personally Meaningful Places

from Sparse Location Histories

Mori KUROKAWAT, Hiroyuki YOKOYAMA, Kazuyoshi YOSHII'", and Hideki ASOH't

1t KDDI R&D Laboratories Inc. 2-1-15 Ohara, Fujimino, Saitama 365-8502 Japan
11 National Institute of Advanced Industrial Science and Technology
AIST Tsukuba Central 2, 1-1-1 Umezono, Tsukuba, Ibaraki 305-8568 Japan
E-mail: {{mo-kurokawa,yokoyama}@kddilabs.jp, {{{k.yoshii,h.asoh}@aist.go.jp

Abstract In this paper, we investigate methods to estimate personally meaningful places from geometrically sparse
location histories which can be obtained from users’ call or communication histories using mobile phones. We found
that we can accurately estimate meaningful places by applying a topic model called HDP (Hierarchical Dirichlet
Process) - LDA (Latent Dirichlet Allocation) to bags of cell IDs in time-windowed segments of histories.
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HDP-LDA LDA iGMM

#iB%# No. | precision | recall | F {f | precision | recall | F i | precision | recall | F' fi&
1 0.40 | 0.40 | 0.40 0.24 | 0.80| 0.36 1.00 | 0.20| 0.33

2 0.67| 1.00| 0.80 0.32| 0.75| 0.44 1.00 | 0.25| 0.40

3 0.78 | 0.78 | 0.78 0.21] 044 0.29 1.00 | 0.22| 0.36

4 0.69 | 0.82| 0.75 0.53 | 091 0.67 1.00 | 0.27 | 0.43

5 0.58 | 0.58 | 0.58 0.42| 0.67| 0.52 1.00 | 0.17| 0.29

6 0.60 | 0.75 | 0.67 0.26 | 0.63 | 0.37 1.00 | 0.38 | 0.55

7 0.70 | 0.78 | 0.74 0.47 | 1.00 | 0.64 1.00 | 0.33 | 0.50

8 0.75 ] 0.25| 0.38 0.20 | 0.25| 0.22 1.00 | 0.17| 0.29

9 0.83 ] 0.83| 0.83 0.21 | 0.67 | 0.32 1.00 | 0.50| 0.67
10 1.00 | 0.56 | 0.71 0.44 | 0.78 | 0.56 1.00 | 0.22| 0.36
11 0.56 | 0.71 | 0.63 0.26 | 0.71| 0.38 1.00 | 0.14| 0.25
12 0.45| 0.71 | 0.56 0.26 | 0.71| 0.38 1.00 | 0.57| 0.73
S 0.67 | 0.68 | 0.65 0.32 | 0.69 | 0.43 1.00 | 0.29 | 0.43
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HDP-LDA LDA iGMM

#5%# No. | home | office | home | office | home | office

1 2 1 4 1 1 -

2 1 2 1 2 1 2

3 1 2 1 2 1 -

4 1 3 1 2 1 3
5 3 1 2 1 1

6 2 1 8 1 2 1

7 2 1 1 2 2 1

8 1 3 - 1 1 2

9 2 1 1 2 2 1

10 1 5 1 3 1 2
11 2 1 7 1 1

12 2 3 1 10 1 2

) 1.67| 2.00| 2.55| 2.33 1.25| 1.75
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