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Fig.1 Location history in one month.
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Fig.2 A proposed method of discovering personally meaningful places: LDA is

applied to temrapol segments of the location history.
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Fig.3 Graphical representations of LDA and HDP-LDA.
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Table 1 Summary of collected data.

BB | P L O — FEC| s E e MR | R gk
No. (1 HY4Y)

1 7.00 24 5

2 41.75 107 8

3 17.18 36 9

4 42.89 103 11

5 54.82 127 12

6 30.82 65 8

7 35.81 82 9

8 10.48 57 12

9 43.25 54 6
10 13.00 37 9
11 40.32 63 7
12 114.25 75 7

WZDOWTHOT v — MR LIT- 7.

R10OEBY, BBRESED1IHY% Y DL I— FHY
(5, SMS X E # —VO%EZE, FOMOT— 758
F2 &I X 23 & 0BEE) OFHIE, LAT
100 #, 22WAT 10 KiliTH o7z, —ik %G
OFIFIRILE S LEADbES &, MiFoliid 1 A1
A0 1.4 [21], E X = VO%EZEORKIE 1 H
B 11~20 BOAD DL\ [22] L) T— WD
L. UEZRLADLEL L 12~22 IRREOEEK L
B5BH, SMS, Web 79927, 77 )r—av
X BBEROGD R ENL 720, FHWIZER
IV LVEEHE LTV,

SR OB S o EE R (LDA 281
5 HEEOREEY 4 XV IZHY) X, £WAT 120 #,
BLHRVWAT30RMTHo72, Tor— FORERES
N7 AIE, 5~12 THhotz. 22T, W
HE, BEROESG O 2 iaiomz TR 2@ T T
BEET7 v — NAEDH > 72 BHEPIFBICOVWTE
AP L7 % 6 L7 TH 5.

4.2 EBREH

RET 2 HEMERETEE LT, LDAICESCH
? & HDP-LDA (2D b oo 2 i W L7, i
R B ORERIEL, T = 304, 604, 904, 12045,
150 430 5 fligH, WERD Y 7 MEE, S =155 THE
& L7z, LDA USHDP-LDA WEhos&oxt L
T, FLE 729 7)) v 7 (CGS) R UJEBML
oA X (CVB) W TH#E E o7, Theh
DHAEIZOWT, CGS-LDA [16], CVB-LDA [17],
CGS-HDP-LDA [15], CVB-HDP-LDA [20] & I#.%
LT A, FHEOKER L, CVB A 100 [,
CGS %2000 [ & L7z, RIS, HRTHAIXITIZME

TBRFF M E RS LG22 7272, FEy 2
DHEEGA O 1T 2740 7 LAAiDE/IST XA —5
Brid, HEFEH0.1, 1.0, 10.0 L2 5L &0 3 M
L7z, $74bb, g=V/10,V,10V © 3 fEHT
HAH. Ny ZEIZOWTIE, HDP-LDA D41,
FEy ZEOERIZ 50 (EBICIEZHR I DR WED
My s AFIHENS) L L, LDA OBEE, 20
IREMEREZ AL 720, Py o7 $e K=1,---,20
LR T, EFREITo 7.

goloi2, ekFik L LT Leader Algo-
rithm [6] & #ERIEAE» 7 A 54 (Infinite Gaussian
Mixture Model: iGMM) [5] & @A L7z. 5D
FECBV TR, MERRICHG SNy L28 >~
TEIFH ST, MEFRER I R0 EONEA
F7Zz7—=20agL LT FbNS. bbb, #E
ARLER S ND 72NN, FIH SNEMR OfKE - FE+
—ODT— 4yt LTEEEINSL. Leader Algorithm
DB 72T, K 6] & FFRIC, o0 Lotk
HE) A b & KEHE & EfE L7z HE D BRIEI <R
1z 72, 7IAF ) VT OBEOMERED L & Wik
2000m, 3000m, 4000m, 5000m, 10000 m DA
#FEB L7 iIGMM OFEES OFHEIZIREGNA X
% (VB) v, RAEEEEIE 100 [ & L7z, FHais
AT HRFER oA & L, BAKOERIE 50 &
L7,

4.3 MM AH &

HEMERBREE 2T 57-0, @A HHE,
ROZENSLOFFFEE & LTRkdOLN L FHEZFA
L7z, @AEFEHHBIERAITL VFHE L.

T ur— NERES NS T A

e s
wate RUVGRO I 5 AT

S N e E NS T RS
ﬁiﬁ%:T/}T b & FIeh h 7928

7 ¥ — MEROW R

D, T 0B FEICOWTEAMICHT 5.

¥, BHOrTAY) v FFEOBARERICL,
%279 25123 LCHEND BT O N EAFEW R 5T,
7 TATICEATEEEDO 1% TOL D%y L7z,
%27 T AF LCHE) BT HNIEREHF K ns,
3, BEEXEICEENAEMFIFLTEY LTS
Nz 9% (Vv 27) PMATHL0EHN, 7T
AZZTEWZHT Y N LD DTH S,

ng = Z[[de = k}
d,n

727



B H (S S5 CEE 2012/4 Vol. J95-D No. 4

(c) CGS-LDA (T =60, 8= V)

&

(d) CGS-HDP-LDA (T = 60, 8 = V)

4 WHE No.s OETFHEOAH BB IAL RO HE
Fig.4 Personally meaningful place maps for subject No.5 extracted by tested

methods.
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4.4.1 FRHER - FEIC & 25
213, WEREBIER F 2 723l
REERT. INHOMEIE, FFhr 2N ENoOWERE
DR EIEWERE 7T — & 123t UGl LTS R
%, @TOHEFHEIELTFY LD THL. LDA
oW, WBE T LI FERRE oz FE Y
KT FHWIERERL T 5., EREEOR
Mg T = 60 % 272 LDA O kD F 25k b
N7z FAEZERLE. ROT, 1EERR O HIE
T=60%Mv, =7 IZ&EnWT Iy 2 K% HE
B2 i@ L L 72 HDP-LDA 4%, % HI N7 F il

£ 2 HEF - BHEE - FHEOLK
Table 2 Results of precision, recall and F-measure.

A EMERINTE WA | FHE| F
Leader Algorithm (2000 m) 0.276| 0.736| 0.385
Leader Algorithm (3000 m) 0.366| 0.700| 0.455
Leader Algorithm (4000 m) 0.417| 0.594| 0.462
Leader Algorithm (5000 m) 0.403| 0.499| 0.420
Leader Algorithm (10000 m) 0.632| 0.369| 0.443
iGMM 0.951| 0.402| 0.551
CGS-LDA (T =60,3=1V) 0.849/0.796|0.812
CGS-HDP-LDA (T'=60, 3=V) | 0.800| 0.738| 0.749

W L7, —7F, Leader Algorithm (&, Hifo L
EVEPKEL R BIEYE, S OmERELZ7 T A
TR ENRL T ERD Y FAYED AL b
O, BEERPLEAL, BHEIETS2EHA D 5.
L2 L, WEFROBEEIZBWTYH FlEIZBEWT LDA,
HDP-LDA 12K £ %o 72, iGMM (&, fEEOKE
WOBD 7 TR PERENRT WD, MARIIR
LD, HHEENMC 2 AMENH Y, RI1LY FHE
128 T LDA, HDP-LDA 12 KI5 75 7.

£ 315, ETFRICL2AEMERBOMAHRE, B
K, FHOWRE L oMER L. KEEHERE
CICFEDPHRLE VLD TH L. LDA, HDP-LDA
&b, BEREDTHE LW ST vy
%7 TAIRIZoTHEY, @PHOWPFEIZONWT
WEE, BHENE S IIHW. FNIIx L, Leader
Algorithm &, Bt 7 T A ¥ Hh% <, HEEHIEW
WeBREDAFAET B . FRISHIRD S WHEERE T H 2 BBk
# No.2 % No.b5 Ik LTI, 7 F AYEHE L 4 bIE
258 5 Z &A% 4. iGMM 13, LDA, HDP-LDA
AT, MEEOGTBHOMDS5h5 &) 1Kt
TAIEINL L, BEENE 2 IR 5 LHEBOKE

3 HHRETLOWEER - BEE - FHEOLE

Table 3 Results of precision, recall and F-measure for each subject.

Leader Algorithm iGMM CGS-LDA CGS-HDP-LDA
(4000 m) (T =60, 8=1V) (T =60, 8=1V)

BEERE No. | M43 | BB | FIE | @43 | WHE | FME | #a | BHE | FMHE | &6 | BHE | FME

1] 0.600] 0.600[0.600| 1.000] 0.400| 0.571 0.8 0.8 0.8 | 1.000 | 0.800 | 0.889
(3/5) | (3/5) (2/2) | (2/5) (4/5) (4/5) (4/4) | (4/5)

2| 0.200| 0.875[0.326 | 1.000| 0.375| 0.545 1.000 | 0.875|0.933 | 0.800 | 1.000 | 0.889
(7/35) | (7/8) (3/3)| (3/8) (7/7) (7/8) (8/10) | (8/8)

3] 0.571| 0.444|0.500| 1.000| 0.222| 0.364| 0.889| 0.889[0.889| 0.857 | 0.667 | 0.750
4/7) | (4/9) (2/2) | (2/9) (8/9) (8/9) (6/7) | (6/9)

4] 0.353| 0.545[0.429 | 1.000 | 0.455 | 0.625 0.917 1]0.957| 0.900| 0.818| 0.857
(6/17) | (6/11) (5/5) | (5/11) (11/12) | (11/11) (9/10) | (9/11)

5| 0.348 | 0.667[0.457 | 1.000| 0.417 | 0.588 0.769 | 0.833 0.8 | 0.889| 0.667 | 0.762
(8/23) | (8/12) (5/5) | (5/12) (10/13) | (10/12) (8/9) | (8/12)

6| 0.500| 0.6250.556 | 1.000| 0.625 | 0.769 0.667 0.75 | 0.706 | 0.800| 0.500 | 0.615
(5/10) | (5/8) (5/5) | (5/8) (6/9) (6/8) (4/5) | (4/8)

7] 0.357| 0.556[0.435[ 1.000| 0.444 | 0.615 0.889 | 0.889|0.889 | 0.800| 0.889 | 0.842
(5/14) | (5/9) (4/4) | (4/9) (8/9) (8/9) (8/10) | (8/9)

8| 0.250| 0.333[0.286 | 1.000| 0.167 | 0.286 1.000 | 0.833|0.909 | 1.000 | 0.667 | 0.800
(4/16) | (4/12) (2/2) | (2/12) (10/10) | (10/12) (8/8) | (8/12)

9| 0.500| 0.833[0.625| 1.000| 0.667 | 0.800 0.571 0.667 | 0.615| 0.625| 0.833| 0.714
(5/10) | (5/6) (4/4) | (4/6) (4/7) (4/6) (5/8) | (5/6)

10| 0.500| 0.222]0.308| 1.000| 0.333| 0.500 1.000 | 0.444 | 0.615| 0.800 | 0.444 | 0.571
(2/4) | (2/9) (3/3)| (3/9) (4/4) (4/9) (4/5) | (4/9)

11| 0.444| 0.571[0.500 | 0.667 | 0.286 | 0.400 0.857 | 0.857]0.857 | 0.625| 0.714 | 0.667
(4/9) | (4/7) (2/3) | (@2/7) (6/7) (6/7) (5/8) | (5/7)

12| 0.375| 0.857[0.522| 0.750 | 0.429 | 0.545 0.833| 0.714]0.769 | 0.500 | 0.857 | 0.632
(6/16) | (6/7) (3/4) | (3/7) (5/6) (5/7) (6/12) | (6/7)

SE¥ | 0.417| 0.594]0.462 | 0.951| 0.402| 0.551 0.849 | 0.796 | 0.812| 0.800 | 0.738 | 0.749

HEHERZZ | 0.124 | 0.201]0.111| 0.115] 0.145| 0.151 0.133 0.142 | 0.117| 0.151 | 0.161] 0.110
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%7 TAINL NI, BERIILLOHBAETIO0L
ofz. WMAHED 1.0 THHEN LDA, HDP-LDA
EARITA WS No.6 % No.9 IZ2W Tt F B
BT LDA, HDP-LDA % E[l» 7225, Z Do
B 2OV TId F 2B T LDA 7213 HDP-LDA
% Flal -7z,

4.4.2 MYy IrHOBE

KRIETIEZ, LDADME Y 7 K OBEZFAL
TRERIZO VTR S, 5 O #tE, CGS-LDA
(B=V) IZ2oWT, WEBEZLICMNE Yy 2 K 2%
LEEGED FEEZRL, EHid CGS-HDP-LDA
(B=V) O FEEZRLTWA, ZIT, WiERKMNE
OFHEMRIE T =60 & L7z, fHold, #EEIT L IR
W Ny I KL, #OLED CGS-LDA O F
fEZRL, Hxid, 77— MIBWTHEBRE IR
Wil LCHE L-AEMEBEOERER K &, 20
L ED CGS-LDA ® FE#RLTWA,

9, K* OgATIERT 2L, ko) b 10 Al
DT, CGS-LDA #* F {23\ T CGS-HDP-LDA
LRSS HhD. —TJ, K& K* \3HE
TEIRLRY, 3 ANOHBREICOVWTIE, K L K*
A= L, BYOWBE IZOVTIE—R L eho7:.
KTty ne, #ic, &hkor b 7 Ao nT,
CGS-HDP-LDA %° CGS-LDA % bl - 722 & 2555 h

730

b, NEY OB K 2B SEGE, 1 hoinsE
TWUZDONT FAED EA L, wKMEICHELE L 72121
BRI T T 2 H L. KT T AR, NEY
IR BEBRICEYYTAZEICIoTHIZSRTW
5. ETO%EEE, FHEI—2OOERIZL > TEHL
BTV LB,

PDEXY, wliZ MYy 78 K* %@IRLGAE,
CGS-LDA @ J5#%, FfElZBWwWT, CGS-HDP-LDA
IV Xz edsrs. —h, +okERERIES
Neni e, s hEy 78K 28RS L
HLWIBEEICYH, RICEAFEY RS RE S
bNbE W) FT, HDP-LDA b FRItEAEmw &%
254, RIETIX, HDP-LDA ZHWT, =455 b
Yy 7 $h BB ICTRETT 2 56 ORI EIE - 585 -
WIRT X — 5 DB DOWTIRRD,

4.4.3 FFEEME - F8% - WA A=y OB

RIATIX, HDP-LDA 2 #H 3 580, {HEREOM
g T, A XFEEEOHRR (CGS 5\ 1k CVB),
HEESAIHT 2714 7 LHEAIDA DM/ ST A — ¥
B DB EFAE L IR IOV TIHERS,

# 4 1%, CGS-HDP-LDA 22\ T, #H$ 5i5E
BEORHMREICOWTIHER LR TH S, HEEICH
L Tid, 30 0 DRHIEDOFEEE L 60 5 DR MR KEE
2 LTI C, 60~150 0 DBEEIED FEIZRE <R



A L/ B A EBAS R L O LB B B SR & F v 7oA BALE R

# 6 KFEOFBMERNARICENS A%, WSO O HE

Table 6 Ranking of home and office in extracted personally meaningful places for

each algorithm.

Leader Algorithm iGMM CGS-LDA CGS-HDP-LDA
(4000 m) (T =60, 3=1.0) | (T' =60, 8 =1.0)
BB No. | AN | WSHIEN | FElafr | Woplahs | Beiahs | WpIalr | A eiar | Wamnahs
1 1 3 2 1 3 1 2 1
2 1 2 1 - 1 2 1 2
3 2 - 1 - 1 2 1 2
4 2 - 1 - 2 1 2 1
5 3 7 2 1 3 1 2 1
6 2 1 2 1 3 1 2 1
7 3 1 2 1 3 1 2 1
8 2 1 1 2 4 1 3 1
9 3 1 2 1 6 1 3 1
10 - 4 - 1 - 2 - 2
11 7 1 2 1 3 1 2 1
12 7 1 1 2 1 3 1 3

# 4 CGS-HDP-LDA (8 =V) IZBIT5iFiEEDER
g T oA - FBE - F AR 2 28
Table 4 Effects of the time window length T'.

HEROREE T [ das | B3 | F @
30 47 | 0.769 | 0.620 [ 0.665
60 %7 | 0.800 | 0.738 [ 0.749
90 47 | 0.754 | 0.727]0.730
120 47 | 0.743 | 0.772]0.744
150 47 | 0.688 | 0.799 ] 0.731

# 5 HDP-LDA OFEE:0 Lk & W54 O/ 7
A—% B OWEE - BPE - FEIOET 28
Table 5 Comparison of learning methods and effects
of hyperparameter 3.

i T B | EEE | EHE | F
CGS-HDP-LDA | V/10 | 0.527 [ 0.764 | 0.615
V| 0.800| 0.738 | 0.749

10V | 0.951 [ 0.470 | 0.613

CVB-HDP-LDA | V/10 | 0.441[ 0.730 | 0.537
V| 0.830] 0.629 | 0.682

10V | 1.000 | 0.219 | 0.323

b, BN D LD, WERORIIEAE <
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N7 MVICHBT 22 E12n ), BiEENb 7524
BB 5720 E2 505,
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