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Analysis of the Semantic Trajectories using Geo-tagged Photos

REARTFE BINERT

Yoshiaki Takimoto Yoshiharu Ishikawa

1. EL®Ic

DY ORI SITHNZ — v 2 RTT 2HD
MANPBEAAT DN T WS, FHTEFETIE, Fov 71 VIER
REE, T¥ANEE I ERERBMEINE N7 R 25
BEWB O AEH S TWS [1]. #ilziE, Splitter[2] T
1% Foursquare[3] 7* 5N L 7z POI (Point Of Interest) O
Fxy 7 A VIEWRD 5705 BRI BEE 2 24 L, POI
OHFIAY Bl A7 1A, AR HE-T, HEEEFEND
DEIN=TLLTELD, BT 27— THOER 2K
BRI B S 2 — v & LTS 5.

—7%, Flickr[4] 2 F5H%ZH D SNS WERL, BHIT
BOBEHEZINETEL LD1Tho72. £z, /fﬁ—/nhufﬁa’P
BMAEORRIZL D EREENNTL, WERERT X7 2N
g% Clarifai API[5] 7 &Y —LAHBIL TW5.

AHSE TIREED SRR E 12 R BB %2 4 L,
[2] & FIRRICERE BB S X — v 2T 5. 2] TIE, &
RIS 2 BB A IS N e LT, POLABEMITH D,
2—Y2GEEI L 72 POL & 2@ POL DEMELHSHTH B Z

EEMELTWS. TDRD, A 3EERN B EEI
BRABH o7z, TR L, REFRTIERERAN LB BT 5
POI Oflii 2175 728, POLIZEY 2 HaiMHE L& Ui
W, D7D, T&K% R B A 2 Iz h 720, &

D — AR IR 7R N & — VM SETRE T H B, AT,

POI % ZERN 2B EEEi» St 32728, RO POI ®
RREAETHDLEEZD.
2. FBBEZE

BRI 22 BB BB O IR R U N X — I X £ ER
ﬁ&ﬁ%Kbﬂé.:Cf I, EWRZBEEEFZ AT O X
SIZEHET B.

EE 1 BHEMBBEMNG I= {L,...,
LI-EHEORITH 5. KEEIIEY
RO,

RIZEERR 2SR — 2 U TO LS IZEHT 5.

EFE 2 BRI/ NS —> S = {p1,...,pm} & POI (p;)
MOBE THERINS.

7272, POL IR TS 2 EBOEE xS N - HiS T
HY, 75AR) UL 0K EBEITOES T 55
T 5.
AWFFE T, BRNZBEBESZ oL, HETE
BRI ZRE S % — » DM 217 5
3. REFZE
REFEORNIUTOEB Y THS. £3, ELEE
BRI B ENENIZ & TN B K EEIZS L, Clarifai API % H
WTHBARE R T X 7% Z OMEE & LI EBAMINT 5.
WAL 72 & 7 e MefZ R h & BEERB OMELE 23R L,
LlE L MEEREHNTZ AKX ) 7 %217\, POI 2HiH
5. mBICHIH U7z POT & ERMA 2B B & POT [
14t B R R R R Zo R

Graduate School of Information Science, Nagoya University

I} R — AR

Héf?/hlJ It, fRehiiE 1.1

WA BHEERTT

Kento Sugiura  Yukiko Wakita
27 (S e
water 0.995
landscape 0.989
tree 0.983
travel 0.980
mountain 0.980

X 1: X7 LHEEEDOH] !

DEBOHHE Z KD, HETHSH D% ERK BB X —

vELUTHNT S, BURICEEFRIZDOWTIHIZERRS.

3.1 70

I — YDA EZFFS>2EDEHSNIZT B 728, Clarifai
APl 7 ¥ OBEEOENY 7 bz 7 2#HVWTREER2 5L,
WERERT R ZOMEEORT 2EBEMMNT 5. &
B, WEEIX#NY 7 by =7 (Bl Clarifai API) TEHEX
N2EOL L, RTEANIIHFAELRWR VT OREERIZ0 &
9 5. Clarifai APTIZX OIILZZ 7 0H%X 1 I1Z2R7.

3.2 FHLEODEE
BH I, I, BOELE sim % Jaccard fREZIEIRL, B

TDOEIITEET S.
. X nY]
sim(Ip, Iy) = XUV

ZwEXﬂY min(X [w], Y'[w])
> wexuy max(X[w], Yw])

72720, XY $&KL L, I, iZfmEniz2 70EETHY,
X[w] ERTHEE X B8 7 wOMEEL TS, &b,
PRARFTD Jaccard FREX & RIBIZEHME sim([o, 1,) &0 <
sim(l,,I,) <1 %720, ZTOMEIKREWVIZE, FE I, I,
THLLT 5.
3.3 3299y

GHEMOEME LAERREANTI FARY VI k4T
W, POI 2#iF%. ARTIZ, DBSCAN|6] % ~— 22,
YEAEET S22 7 AKX >~ 2 SImDBSCAN #{2E T 5.
SImDBSCAN O 7L IV A2 T7NTY) XL 1IZRT. #
ARG DBSCAN L RI—T® 2572, BHE I D eafin
'HH Neighbors %8B35 & &, BHE [ & OELUEHRRHE
TUETHDIL2RMIIMAZ L VS RTRRS (TLT
YURZAL1:7-91FH, FHiE expandCluster : 6-8 17H) .
3.4 1TEI/NY—HH

AR L U7 POI I OER &2 AN
5. 29, £ - ORKNLBEHZ POI MO ER
{p1,...,pn} BT 5. RIZ, RIINRX—Vv A =2 T[T)
20, SMEVR -T2 H AN EHKRTSE. ZDLE,
HEBIARIE o AL ETH 5 0% HHH T 2 RRK 280}
R—ve LUTHAT 3.

‘B EZ Flickr fH O

Copyright © 2016 by

The Institute of Electronics, Information and Communication Engineers and

Information Processing Society of Japan All rights reserved.



FIT2016 (55 15 ETEWBIFRM I+ —3 L)

7T XL 1: SimDBSCAN

Input: 7,e, MinPts, T

Output: C /] 7T AREL

1 C <+ ¢ foreach I € T do
2 if is_visited(I) then

L continue
4 I % visited ¥ ¥ —F V7

/* e fEDDREME T DL ED G B A MR «/
5 Neighbors < rangeQuery(I.l, )  // e EfE
6 foreach I’ € Neighbors do
7 if sim(Z,I') < 7 then /7 BRE
8 L L I' % Neighbors 7 S HUD R <
9 if sizeOf(Neighbors) < MinPts then
10 LI%:/’ffz‘i’?——%“/ﬁ
11 else
12 C z¥t (HrLwo 5 A%)
13 expandCluster(I, Neighbors, C,e, MinPts, T)
14 C % CIZEM

FHZE expandCluster

Input: I, Neighbors,C,e, MinPts, T
11 %277 AXCIZEM
2 foreach I’ € Neighbors do

3 if —is_visited(I’) then

a I' % visited & ¥ —F v 7

5 Neighbors' + rangeQuery(I'.l, €)

6 foreach I"” € Neighbors do

7 if sim(I’,I") < 7 then

8 L I" % Neighbors' S HUD fR<

9 if sizeOf(Neighbors) > MinPts then
10 L Neighbors iZ Neighbors' DB &% BN
11 if I'NEDI I ARIZEBI 2GS then
12 L I' %2 Cizah

4. /NG —=>f5]

HERRIZ, Flickr 225 2015 F 1 H 1 H2SRE T H 22 H
DN KBTI TH 5 172 55 20066 MEEL, N5
A—RER1IDEBVIZEREL, AFEEEHLUEZ., 20O
F, 860l POI ZHi L, EKMZREE SR —> 2187,
BoNEZNRZR—VOEILZOMEER 2 I1TRT. £/, N
R—=vDEIS = {p1,p2} 2B 21TRT. ZDNRE—VIFHF
ERTTHD, p X200 WDOEE, pe i 15 MOEE THEK
TN, TNTNEAMLE, MTHROETERYINTWS. £
7z, p1 TIX “river”® “tree”, “water”, ps Tl& “wood” X
“tree”, “leal’ R EFTNTNHRERT X7 BLIMAME N
TW5., ZOEKRKNRHEE X =06, BRER L I—
YOEARBPLSTTMROBIZ L BEFTEL WD Z b hrb.

25 E % Flickr *H D4

F1BELUENRATA—R K2 BN X—VE
RNoX—X [l
€ 10m 2 67
MinPts 3 3 17
T 0.3 4 1
o 7

2: i & — ] 2

5. FEHESRDERE

AT, VARTGEEHEATHER S WS EERNLE
BhEEA 5, -V Ok EZE L THETEI SR — %2
HEBFHEEIRELE. SBIIMELZ2 5 2R PRI
BN R — > DZMMEDFAM 2T\, 7T AR VI E
WNT A —RDEHEMEDHETE %475

a5

AWt o—ikix, BAFE (16H01722, 26540043) & L
XEREE [EERY Y I F— X AERD DT — R -
RN FL AT DARSERAFE) 12 & 5.

SE Xk

[1] Christine Parent, Stefano Spaccapietra, Chiara Renso,
Gennady Andrienko, Natalia Andrienko, Vania Bo-
gorny, Maria Luisa Damiani, Aris Gkoulalas-Divanis, Jose
Macedo, Nikos Pelekis, Yannis Theodoridis, and Zhixian
Yan. Semantic trajectories modeling and analysis. ACM
Computing Surveys, Vol. 45, No. 4, 2013.

-
-

[2] Chao Zhang, Jiawei Han, Lidan Shou, Jiajun Lu, and
Thomas La Porta. Splitter: Mining fine-grained sequen-
tial patterns in semantic trajectories. Proceedings of the
VLDB Endowment, Vol. 7, No. 9, pp. 769-780, 2014.

[3] About Foursquare. http://foursquare.com/about.

[4] Flickr. https://www.flickr.com/.

[5] Clarifai API. https://www.clarifai.com/api.

[6] Martin Ester, Hans-Peter Kriegel, Jorg Sander, and Xi-
aowei Xu. A density-based algorithm for discovering clus-
ters in large spatial databases with noise. In KDD, pp.
226-231, 1996.

[7] Rakesh Agrawal and Ramakrishnan Srikant. Mining se-
quential patterns. In ICDE, pp. 3—14, 1995.

Copyright © 2016 by
The Institute of Electronics, Information and Communication Engineers and
«H:H- Information Processing Society of Japan All rights reserved.



