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Extraction of Domestic Tourist Attraction and Analysis of Inbound Tourist’s Visiting Places
Using Geotag Data from Social Media

AT mi=a 7 2+
Takashi Nicholas MAEDA

]
Mitsuo YOSHIDA

PN N

Hirotada OHASHI

Rt AR

Fujio TORIUMI

THUURS KRG LR

Graduate School of Engineering, The University of Tokyo

AR R TR - R L2 %

Department of Computer Science and Engineering, Toyohashi University of Technology

The number of inbound tourists has been increasing recently in Japan. However most inbound tourists visit only
certain areas. To balance regional economic growth in a country, it is necessary to reduce the spatial convergence
of inbound tourists’ visiting places. In order to reduce the spatial convergence of inbound tourists’ visiting places,
we have to know where tourist attractions are located and how different in preferences between foreign tourists and
domestic tourists. In this research, we aim to investigate a method to show the difference of preferences between
foreign tourists and domestic tourists. This research focuses on historic sites in Japan, but this framework can be
applied to any other countries and any other kind of tourist attraction.

1. BU®IC

HAZ N 2 AHEABCEBIZEA ML TE Y, BUFE X
CREICBWTSH O BOEEOTERLIEEFN TS, L
L, 3R, HAZN 2 5EABDCR OFiRHASHL - 5UES -
KR E Vo e —EDHIEICEF LT E 2 EDEHI Ty
5., ZDd, HADZ Dok Bt T 2 #EER I/
EABEEZBIEO1F5 2 Lick D, B X 2RFDIEFRL
%, HROIEAHIFICH 725632 EBNETH 5,

AWF7ElE, ENOBNEROIEE, 8 XOAEABIE L
NELEE D ORHEDECEHS 2T 25 2 L 2 HIET.
oz kb, SEIANBDCE I BOGHIC R ® 2 sk o % A
D, RESEABIEEIG TR WEDEHIIC 2 D & 9 sk
ZiiZ 52 LT, HEABDEE 206 OBPDEHIZE E D) 5
ZEDNTEDLLEEZD.

Vu & [Vu 15] 1& Flickr D¥ 4 ¥ S EEEHF—5 956, &F
BIZBIT KD S DIITHEE TP 7H 6 DIRITHIZDOWNWT,
NZDGFE N — 1+ & T 2% %4fT> T\ %, Paldino
5 [Paldino 15] (M U < Flickr DY 4 ¥ /(i E G H T — 4 %>
5, 7AUA - 3—ay ROEAIHNICE T, SHEABIEED
St A DSENEINA D531 & D /NS WHFHIZ LT
WERIERRLTVS, L, IN60ffRIcEL IR
BOCE OB X - TEHRMIA R 202 FHH L Tz,
INEFHT 27-0101%, KHdRN ORI 5 oz FH
T 208N H %, Georgiev & [Georgiev 14] 1%, BY Fv A
VEY ZIZBWT, ED XD BIERH AR SHE AL L
TWEPESHTLCWw5, 22T, Foursquare D7 — % H3H
W5 NTW 5, Foursquare X &NERD A7 3Y (K7L, L
ALV RE) ZEFLTED, Z2oERMVHIN TS,

AWtFii, 2014 4F 8 HICHUSF L7 ¥ A & 7+ & Tweet &
Foursquare O 7 — % 2> 5 HARD W% K> @ IO W»W T,

g e R ER A LARISER S 2 7 o GRS
T 113-8656 FUUER SO IXASS 7-3-1 T4 8 5 526
TEL: 03-5841-6991
E-mail: maeda@crimson.q.t.u-tokyo.ac.jp

ENIKITR &L AAEANBDEE O L2 T WK O R 2 0 &
WESHT 2, WHEOHRHORHROE O EHSMICT T L
<, HEABYEE DS TR WENOBDEER IS 25
DN B DI RWNRE R IR T 5,

ERE{EE Dkt

NEEH O JE M & Fi o #EE - 778 % Ester
5 [Ester 96] 12 & > THRZE I N7z DBSCAN(Density Based
Spatial Clustering Algorithm with Noise) ZH>Cf7+. DB-
SCAN &%, NoB#iu 73R 280iEZDANICE > T
OHHEOBEERGHT (B - K L) THLELIRED S &,
07 OZ%EM EO%EE S Lig, HEALSTEZ CLUSTER & L,
Z9)THhRWVIEH%E NOISE L A% TT7VITY RATH S,

Ox Y T E Tweet 13, T—VDRENNICERFET2HDT
H D570, BRSO BEMZIEZTLE ) &, —RC
SROENEE L2 0%z HEOBEE LG LA TL £
WLhrhg\, INEEIT 57012, BEHBOREZEZE L T2
TAITY RLICERT 2, UTICAETHG 27T ) XA
DFEHZ R,

2.

1. 1 Aoz —HFicBIL, WRND% Tweet DALEZ ¢
2. M 1-(a) 1318 5 0% Tweet DN ZEEZ R T,
ODE IR H OE 2R T,

2. T Eh 1 HERD L, P 4km DINIC4 H
DULED Tweet 23HNUE, ZNSZFAL 7 FAY LA
T (X 1-(b)).

3. B dkm MIAIC 4 B M ED Tweet 3% 0UE, 2D
A% NOISE & 4747 (14 1-(c)).

4. BED Y 5 A7 D —D Tweet % 1 DL EIEHET 245
i, ZNoD 7 A8 Z2HAET 5 (M 1-(d)).

5. 2~4 BEDIBLTRT L8, 77 AY 2T % 4%
FEE R E L, NOISE & 75 - 7z 5 % {55 V7 Hhb



(a) 1 =¥ DA Tweet DfEZ M (OB IFEFH DB 2R T).

.\J. ~—
UJ. ® CLUSTER
. ./
7

(c) IR 72 Tweet DMz L E LZFANIZ 4 HP ML ED Tweet 28
FiuE, Zd Tweet # NOISE & A7,

(b) Tweet % 1 DY, ZOHMAZEPLE LEMER, ZoMAIE
4 HELED Tweet B IUEZ NS 2L 2 528 LT 5.

S o
® v CLUSTER

‘\_/‘
"/ - j
N
—

ol
)

CLUSTER
< () NOISE
)@ CLUSTER
W Y
““ NOISE

(d) 2 2P EDZ FRAIHHVIZHL Tweet % 1 DM EILBICRS54,

ZNSDY FAYEREET 5.

1: DBSCAN O%E

£E95, B1-(d) 12T, WHEEREEAE LD 528
ERHEDY 7 A8 TH 2, (EHEHTEHX Z IS0
NOISE ZHiE ke bDTH %,

22T, bE L OHED Tweet %Fi227 7 2% (¥ 1-(d) D
EED752%) OELEZODLI—FOEERE L, EHEER
g & ik T - MEEH ORI E § 2, 2014 E8 HOHATD
Tweet F50l% 13,299,546 fETH -7, ZHUIH L, DBSCAN
ZEML, F{EE X1 DM Eo#HRMZ RS> 2 —5 % il
ML7-L T4, 202 —¥HIX 107418 ATH Tz,
Fa—FoiMhBEsnNLBIc, 22 —FIizonT
iR 23 E T AR 2 BLEH E U T %, Crandall
% [Crandall 09] i& Flickr DY 4 ¥ /'t E B HEF— % OEET
2 Hlini% Mean Shift Clustering I2&k>T27 7 A%V 7L,
ZopbihE 7y Fe—=2  LTHILTWw3, ko HE
T, #HilHOBEET G E2ENT 2. SRlDT—2Icxf LT
77 AZ ) 7 UIAER, Fhliihix 2336 oS IcER X N,

3. BHRORFEURE

Al 2 499 5 2 & T S N BDEHSEAIC ED X 9 7
Mgz Koo k> T, ZOHSRZFREDT 5. Lee 5 [Lee 13]
BEBHNA—ADY =2 %)L« X574 7 TH 5 Yahoo! 1
ko T, FHIKDORBNMN T 217> T35, A% TR,
Foursquare 2 & > TEHUEO RS F %2417 9. Foursquare 1
2 —YFPHTDHM L 723581 (Foursquare Tl I N2 F &
T Venue EMER) IZOWTEHiZTAY =S %L XF4 7
TH%. % Venue IZL AT VR TILPHREAR EE Vo7
Migk DA 7 3V 28>, AifFETIE, Airport, Beach, Event,

Food, Historic Site, Hotel, Museum, Nightlife Spot, Out-
doors & Recreation, Rest Area, Shop & Service, Stadium,
Theme Park @ 13 A7 3V 2w 3,

M 2 3R T O EZRTODTH S, fRaDAHIE
Twitter D7 —F 0 685N 7-BOEHITH 2. FEDEHIO A
S5km ICDWTC, A7) L OFHEEERAIT S, 2o
KT ADOHIRIZEB O R A~ F2Y9, FHlxd ks, X512
INEDONEE Lol 1T, &7 3V Dl K TIERIMLT %
L TR 21T, K313 2 oFET, HHEERIOR
MERLLLDTH S, KD LD 5 >DHFEIZ Z oM T
fa S 7 Tweet DT F A MERE DL EGHE TLELZEN
L7-8RIC, ool (& L, Ixd 2 olsz Fgor
2 High% TF-IDF Ik > TR D TH S, ZoHiIcE
TIZ, 22998 (Airport) OFHED IR b <, ML ICH O Rz
AT EbD 5,

REARDIER & LB

ED LX) RO AGDLE DR HTBNEVEE 2 0%
IS 5. KX TIE, PR (Historic Site) DRHEELR b
iV B 5% DAL (133 Hi) ZHUD HIL T, Z46 oI
B 2 BRHEAEHE ANBD R B L BEINBDCE B 52 % 52
ZEtT 5. 2 2T Breiman & [Breiman 84] 12 k> THREX
NIRERDFEZ S, WEAR L, HIVEL & BIHIEE
OBRERTERC, JAEED ED X ) HHAEHEH ) &
HIVEBDWE SN S 2 AETETHDOTH S, Utk
D, AN E > TH BINARDRESIE» BRI R 5,
ZTiE, HWEABZEIMEABDUER L ENBDLIERD 2 2D
RERZMED, EHICHPLEEZEA T ORMIAEL T 5.

4.



TwitterT—4H\5
~\\%Bhkﬁﬁﬂ,/

SR Venue
&7 DEMEEE

(Foursquare)

['FHEZH, 'HND', 'Ota', 'International’, 'Airport']

Theme Park

Stadium

Shop & Service

Rest Area

Outdoors & Recreation
Nightlife Spot

Museum

Hotel

Foursquare Category

Historic Site
Food

Event

Beach

Airport
0.0 0.2

0.4
Logarithmic Number of Rating Signals (Foursquare)

0.6 0.8 1.0

X 2: FHURORBITEDHIE

X 3: EBHUHOIFEIREDE (FIHZEE)

Data: 133 places NEANERLED
Nightlife Spot = 0.4273 ? | EETRBROK

e N

Yes Nd

Data: 133 places ‘

Food = 0.3544 ? ERFREHOK

ENBRED F

Yes Né

Data: 93 places Data: 40 places
Hotel =0.5072 ? Food = 0.5392 ?

7/ N
Data: 82 places

Data: 51 places
Historic Site = 0.4995 ?

Yes / \No Yes / \ No

Outdoors & Recreation =0.4131 ?
Yes / \ No

«/ \w

89 places 4 places 3 places 37 places 41 places 10 places 51 places 31 places
[ 7 places \‘ 3 places ) 0 place A 30 places 1 place \‘ ‘ 1 place ‘ /20 places ‘ 19 places
(8%) L (75%) (0%) (81%) (2%) J ¢ (10%) L (39%) (61%)

(a) SHELABDIER

(b) EINBLER

B 4: SEERICE T BEABHRORER: HEAMRITEEFA ARy b (N—-FA>=Fv - 275374E) 2EEHT 5. ENE

HEIZBWTIZT A P ARy MIZEETR W,

SEABYEE O 22— I, 2 O (2014 4 8 H) 12
B2 ook ¥ 7 & Tweet T—F ZFHL 7, ¥
F 8 T E Tweet 77— 5 1%, RO - REEDISMC, RfE
BRTOEZZHERELTWw3, 20k, ARIZEWT Tweet %
B L 7c 2—¥03% DR THARMAD [ U EIZ BT Tweet
ZEREL V32513, 202 —FIZHARICHED S Hin-#
WHEABRTIENTES, 2D XI I L THEABDEE %24
T3,

X 425k ESTPEARTH 5. K 4-(a) EIHEAKITEE
DREARTH S, B 1T, 133/ EFA FRARY F
(Nightlife Spot) DfES 0.4273 L F &0 T, % 2 BE <K
1820, GIZB200%900 5, 133 iR D9 5 40 Higids
0.4273 X D KRE WD 2 B THNCE S, TE B
L A+ 7 ¥ (Food) DS 0.5392 LT 2 &2 T 3 BE K
KDDL E S, 40 o) B 37 ik hyiE 3 B
JEcHMICE S, AMXTREIHETKTTI2bDET2
ZOXDE IBED I SITTFICH 2N, HEABED
T BEFAIHE (42 2336 HUED 9 B, AHEIABDEEEDY Top5% D
s EEET D) BZNFTNOFFICEDREEEN TV L)
ERTDHDOTH S, H3BEORARDDFICE WTIE, 37
HED I B 81%TH 5 30 Hii/HE ABDEE O EEHRH T
HHIEERRT. ZORDS, BRAMOIEIE b IHEABE
HOFHEFIHPEENTED, ZOFFUTADDITIZFA

- -
- -

F A& v F (Nightlife Spot) & L A +J ¥ (Food) DS
HOWZEDVELETH L EBb0 s, 2Dk, HEAENE
BFFAFARY PELANSVREHALTVREDbNS, [
BEIZIX 4-(b) 25 ENBDERIZL A b5 v LBz D b DR E
HWLTWB I Ebhs, 2ok, SHEABEE & EANEBDE
BHORERENL, HEANBDCE LD BEICH A P ARy
FsH 2 T EERELOICH LT, ENBDER IO I
ATFARY FREET, LLALRZOODDORIZRKD S L
WY ZETHD, LEdoT, HAICEET 3 AL DA TfT
CHBRMCOWT, FREICHA b ARy PR, SHEAE
HEIZZORPAEWHEL TLE ) TREEDRH 2 L\ W2 5,

BOREORED BELBRHM
B 51%, SHEABDER O LEHRHIT AWy, ENBDEE O
FHEHSMMTH > BT % 4 DY LT bnThs, Zh
ORI B VTIX, VALY (Food) Dftiix, X4 &bhat
EABDEE OJEED ENEDEE OIHEL - L Tw 5, $7,
S (Historic Site) Dl ENBLEE DHHER 7 L T 5,
L»L, 74 FAXRy I (Nightlife Spot) DIEASHHEABDERE
DIHERTGT- LTz, 20700, ZThsoHilgicB Tk
T4 ARy F OYEPNEABIHEZEIE DT 570 ITHHE
ThsrLtEZIOND,

5.



[T, 'SR, 'Matsue', 'JKE', MSTIH)

Theme Park

Stadium

Shop & Service

Rest Area

Outdoors & Recreation
Nightlife Spot

Museum

Hotel

Foursquare Category

Historic Site
Food
Event

Beach

Airport L L L L L L
0.0 0.1 0.2 0.3 0.4 0.5 0.6
Logarithmic Number of Rating Signals (Foursquare)

0.7

(a) L

['HHE', "K', 'B4R, 'lzumo), 'Shrine']

Theme Park

Stadium

Shop & Service

Rest Area

Outdoors & Recreation
Nightlife Spot

Museum

Hotel

Foursquare Category

Historic Site
Food

Event

Beach

Airport
0.0

0.1 0.2 0.3 0.4 0.5 0.6
Logarithmic Number of Rating Signals (Foursquare)

(c) iz

[, 'Kawagoe', 5 E', "', 'Sta']

Theme Park

Stadium

Shop & Service

Rest Area

Outdoors & Recreation
Nightlife Spot

Museum

Hotel

Foursquare Category

Historic Site
Food

Event

Beach

Airport L L L L L
0.0 0.1 0.2 0.3 0.4 0.5
Logarithmic Number of Rating Signals (Foursquare)

0.6

(b) Jilik

[BLRT, 'BH, RAL, RAK, HE]

Theme Park

Stadium

Shop & Service

Rest Area

Outdoors & Recreation
Nightlife Spot

Museum

Hotel

Foursquare Category

Historic Site
Food

Event

Beach

Airport
0.0

0.1 0.2 0.3 0.4 0.5 0.6
Logarithmic Number of Rating Signals (Foursquare)

(d) BhHT

X 5: 74 RARY MZEEPT I ETHARARAERZEPI I LHTEZ LEZ ST IENM

6. HbHbOIC

KIFFETIE, P45 7 FE Tweet 7—4% & Foursquare @
Venue [E# % & & ICHEABOLE L ENBDEE LB O J7
2R BEMEDBEGEIH ST L, VLIl THURAEABES
WdhE DNk uBDEHICHAEABNEE 25 E 0175 2 Lad
TEL0% R, HERIZBLWTIREDDITFA FARY b8
NEABERICE > TEETHY), IOREZLETSLILET
NEANBDCA B2 YGE T 2 rH 2 2 L2 LT,

S, BT LOBVP, HEEITLOEVERASMICT
52LT, EOMPRONET) ZEDMIETH 5,

S5

[Breiman 84] Breiman, L., Friedman, J., Stone, C. J. and
Olshen, R.: Classification and Regression Trees, Chap-
man and Hall/CRC (1984)

[Crandall 09] Crandall, D. J., Backstrom, L., Huttenlocher,
D. and Kleinberg, J.: Mapping the World ~ s Photos.
In Proceedings of the 18th International Conference on
World Wide Web, pp. 761-770 (2009)

[Ester 96] Ester, M., Kriegel, H.-P., Sander, J. and Xu, X.:
A Density-based Algorithm for Discovering Clusters

in Large Spatial Databases with Noise. In Proceedings
of the Second International Conference on Knowledge
Discovery and Data Mining, pp. 226-231 (1996)

[Georgiev 14] Georgiev, P., Noulas, A. and Mascolo, C.:
Where Businesses Thrive: Predicting the Impact of the
Olympic Games on Local Retailers through Location-
based Services Data. In Proceedings of the 8th Interna-
tional AAAI Conference on Weblogs and Social Media
(2014)

[Lee 13] Lee, R., Wakamiya, S and Sumiya, K.: Urban
Area Characterization Based on Crowd Behavioral
Lifelogs over Twitter. Personal and Ubiquitous Com-
puting , Vol. 17, pp. 605-620 (2013)

[Paldino 15] Paldino, S., Bojic, I., Sobolevsky, S., Ratti, C.
and Gonzélez, M. C.: Urban Magnetism through the
Lens of Geo-tagged Photography. EPJ Data Science ,
Vol. 4 (2015)

[Vu 15] Vu, H. Q., Li, G., Law, R. and Ye, B. H.: Explor-
ing the Travel Behaviors of Inbound Tourists to Hong
Kong Using Geotagged Photos. Tourism Management,
Vol. 46, pp. 222-232 (2015)



