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Abstract: To achieve local location recommendation based on user’s current position obtained by smart
phone GPS and various locations (such as stores, tourist site, and venues) on social service, an extension of
location information is proposed by using images submitted to the locations. In the location recommenda-
tion, it is quite difficult to characterize the location and users profile, because the posted texts in the social
services are small in general. This paper presents the translation of images to Bag of visual words to use
them instead of text information of each location. The number of images submitted to location is enough
for characterize the feature of location and profile of users. Through three evaluation experiments, it is
confirmed the effectiveness of the proposed method, especially, it increases the coverage of recommendation
and accuracy of obtaining feature words represent user from histories.
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Fig. 1 An example image of FourDiary.

Top

3
Y2 > .!
-
‘ Response
Foursquare News
TYa-)L X EYa-IL
Twitter
B2l

PG~z

LIOXYF =3y —N\

X 2 FourDiary O > A 7 A Hk
Fig. 2 System overview of FourDiary.
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Fig. 3 Contribution ratio of image and text submission.
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Fig. 4 Overview of proposed method.
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iE, L—YOREE2LOI-ET DMWE-—7T F A xS E
WTHIRIN TNV (FFADM) 24FZL—HF 74— F
Ny 7L, ZNHEYTHL0ORELXIT) .

4.1 FEFHMEEE 1

BEFFICH,SL LAy F—arnyd v hgEE

L, 7AMNHAY A7 24 (H8) M T 5. #EREICITL

TOFETY AT L%FM, FHMELTHS .

(1) Xy 7L HTOBRY D L%, dhihizEME L
TTF v oA

(2) (1) %0 &ES (BREDIER)

ser_name: cohigashi user name

datetime: 1450075715 unix timestamp
spot_name: BE¥LKLARZ> ¥ #3 spot name
reload venues

Choose a pin from the map you want to checkin and insert "user_name" and push "CHECK INIL".

CHECK IN!!
RecommendItems

BEARER S | mem
R T D: (=
HIHABE PAOPAC: | &
EXCELSIOR CAFFE BKEERP IS D IE: | va
HMOTIH L EALL KERE:  wa B

Deli (2¥2vy ¥ « FU) 7 b VKRS | ma
FMIAR RS » A KHERNE: o B
At | ra
BRRHR 7 —2 v RERKERE: (wa
A=THl— b wa

X 8 FHIFHMIER1HOA Y Tr—A

Fig. 8 An example of interface used in subjective experiment 1.
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Table 1 History and evaluation average of each user.

L | JEER | Rl
1 20 2.25
2 9 2.22
3 10 1.50
4 50 1.84
5 30 1.83
6 60 1.97
7 10 2.10
8 60 1.78
9 90 1.39
10 20 2.40
11 10 2.20

(3) HLYGAICTF v 24 v Lz EIPRRENL TR
Y RavF vk 4 BREEEm

LaxyFarsryyeLT, £Fzv 740281210
PRERRT A, K37 VICHTAEIER, THFE
HEV, THEHEV, BV 4 ERET, BS5oRKIC
HEoTWANE) PEFMLTL S -7, FHiEIZZNZE
N3~0 IR E 5.

COFERE L —H 11 NZE L 7-BOBERRE L UFF
ED PR %2R 1 IR, 2—F T & DOFEDO T D
R, 81953 TH D, RS E LIS B RA
BoNTWE, HEH 7 2 PLIBREFER S N2 —3
WCEALTALE, LAXYRENLZAYTYYD6EIT
RIS Y YDA 72Dy Ty THY, BGEEEIC
EOWHEE T, 2—FORfAE ML 72HENSTET
WEZENHERTE . AHOERBRTOL I X Y FiREiE
369 fECTHY, TDIH, THFAINDOLRWVARy MU
JTHEEINTEBY, 77X A NOTFHHEEIIH S5 4:TH -
2. DFD, TXAMOATHEAMFTE L, FHiiz 5 5
BEREETEEETE o zar 7 v S M2 T
X, HEOWERLMLETELEWVR S, 72, TFAL
DRNARy P OFHIEL R T, T 1.979 &,
BROBT EREDATT Tholz. FDd, TFA
FTREHETE 2 WIZD 20 b 5F, HgEz 231l T
i, o ARy N EMEICFHETEL L) Ik o722 vz
5. MEEHRY - AIIBWTIE, 22— ENICBE)
L7z, MBS ER SN, W gL, T&572
A WEIEIE T — W OWEIFIZ A o 72 AR v MR
BEDSEREI S A X )12 B 2 &HY, a—)V N2 % — MHED
fRPCO R D, FEEFHEFER 1 TIE, Lax s FEED
69 THLZ D, BWEHEKBS LA, 1 Ty A
H72D 10OV IAX Y RPHRENLOT, #HEEE1L AD
720 O DIBIEERDH 34 £V 2 Ik Db, ZOREEE
o, AR OFHEEDMRFHFELNZ i, REF
EDIEE I VEEHTHEREL, -V PR Y — M
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Fig. 9 An example of interface used in subjective experiment 2.

£2 KARY MG ENF -7 — FAHEYTHD LHES I
G
Table 2 Evaluation results of validness of keywords assigned

to each spot.

ARy M 1 2 3 4 5
k =500 0.00 | 0.07 | 0.00 | 0.54 | 0.25
k = 1000 0.00 | 0.07 | 0.14 | 0.54 | 0.11
k = 2000 0.29 | 0.82 | 0.74 | 0.24 | 1.00

ARy M 6 7 8 9 10
k = 500 0.54 | 0.82 | 0.43 | 0.86 | 0.71
k = 1000 0.68 | 0.46 | 0.18 | 0.86 | 0.82
k = 2000 0.00 | 0.04 | 0.57 | 0.14 | 0.32

BRI TELILERLTND,

4.2 FEFHMEEER 2
ZZCIHREA Ky MERILIRIC B % — 7 — K50
AR 5 720 O ERFHIER 17 . ZOEBRT
X, BREEIRIEDH 205, BHERE R VAK Y MK L,
REFE L o TBHERE NS T 5. 2—Fd, UHARY
FEBEOEEE, 5 Shd—T— FAMEL, #u
RESMEEN S STV AP EEET 5. £/, Z0O%E
2B WT kemeans 2D 7 T A ¥ Bk DREIZOWT b #E)
T2, ZOFBFHEERTHGA ARy ME10FFE L,
GO¥REIH LD, LEL—FTFAPDRVAEY PR
57 YT L7z, 1DDAKRY MIDE 5~6 O
MRS 5. (5 LSRR & = 500, 1000, 2000
DIMECTHB L D% T v FLRIEFETERL, HER
LREOEMESEO EEHCTEN SN0 0 %
Wb oL L7z, ARy M, WigEB L ERICHS S
F—U— FeafHlid 2WmHo 152K 9 (2R,
COEBEWBHRE 14 NIERBLTLL > FERE2E 2
\RT . ARy MO BEFHiEI, ffEFE (F A%
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Table 3 History and evaluation average of each user.

L | JEER | Rl
A 27 2.25
B 9 2.00
C 8 1.60
D 6 1.60
E 5 0.70
F 1 1.60

¥k = 500, 1000, 2000) DHIJL72F =7 — KD L)
ThbLEBRRENLBOEEL, &L —FIZOWTEY %Y
Eol2bDTHE. TNHDEARY NMIB LMD
Wiz 7 9 A5 ¥ EIcE LoD &, k=500, 1000, 2000
IZBWTENRER, 042, 0.39, 042 L7420, EOfEIZE o
THBEEDREICEN R W EDHRTE S, 3EICBV
TERLAEHE, BANBWFARTL2arEa—%
TRIMAWRERHPH DS 5, k=500 & k = 1000 1% 16 GB A
) THETRE, k= 2000 DAL 32GB AW E L - T
WhHZ kb, 16 GB O THRAKRILE TH % k = 1000
AT ABEEICO > TWwA, IREFEICL2F—T—
RS-0 ICDWTIE, 7 I AP VTFhoBEEIcH
WTORAERELE > TBY, HILREOHEENIEDS
NTWDBEER L. FICREFEPBIRECDIX, —&D
B L3RR, WBRIIEs T AYhEDbDEERT
F—TU— FEHET2DOTIE AL, Wfgs ARy o E
HENALF—T— P25 T52LNATELHTHL. B
RIIZIE, M9 Ok BEROSE, —HYARRETIE
[fa], T4t TKiE] tvioZzdF—T—FofF5 815
CLENTFRENDD, REFHOLAET THEA] 2 [H]
EV o ZZEEN SITEENICHE T2 2 LD TE RV F —
T = FPFETETVL, T, INHDOF—T— NI
MBI D L, FnEn, [HAR] 130857, [H] &
0.786 £ W EETHEYTH L EFMHINTVE, 2D
WS, MEFHEOENEXHERT A ENTES.

4.3 FEEMEEER 3
RETHMEGE-TF A METIGICEDE, 2 —FDOERE
2 5 HER S N2 BHIRI 7 L — HIERTE T OV & BB 1THE R
L, ZOa%MEHEEL 72, 2 — W T v id 2 — 4
D BoVW DFFEGEEDOMIE D b DK AL 10 £ % 30
L7, #EEISHEGEEZ R, $HEHBEV, FHF
HIEV, BnD 4 ERET, HOOBIFIZE>TWAhE)
ML T 5 o7z, FHbEEIZE e 3~0 JITHE
SH5.

C O & BERE 6 NICEMLTD b o7z £ —H6
NDBEREOF, FEGEERHIEZ 2R 3 12, 2 N3 OFsEGEEY
CINVERAINRT. 22T, =T & DOFMED T

© 2017 Information Processing Society of Japan
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Table 4 Examples of keyword assigned to each spot.

a—% B I-%E
TR FHTE FEEGE S fiE
AL REA 3 TN— 2
100 M 1 xR 0
+HEH 1 Ja—A 1
Fy¥rs 2 Lrok 0
F ¥ 2 [inI) 2
J—k— 3 W7 0
A= 2— 2 V— 24 2
A—=T L — 3 A= A 0
AINA A 2 ZoNa 0
N T 1 55 0

BWoORTFHFET 5L, #1608 ThY, HmlHx L0
BEIFGHEREPEONTWS. T2, BEEIPS VI L,
AHIEDSE %= 2MHA2SH Y, BEKLSS L) L% b
&, I—FOWEFIZHE L7 ARy MEEAERIHERE LT
WBZ LD D. E2ITRTRHEEA,»SIE, [A—7
Hl—] R [a—v—] 2k, BfFrEETTWE L) 2
WEETH B LIS o 72— T, [AR—A] R [
JI%] mEFOFELZTTIIMELRT DL H DD
HGENTBY MK -7 72, [Zoft] 2 [£5
5] %) BEMEEL LTHL 2 ICABY 2FELEENT
Wiz, EREINTBEBEES D BN LI RB LT LE
ZHNDAS, ANLHAIIRE RN TS S 72 dhi O A
THR L TWA720, Kl 4k %155 720 O EGEEH o
TR LTl s v,

5, ¥&¥

ARTFE TIE BRI X A IEHILRE W72 ARy MY
WHEOFELIRE L2, REFHE, FAKY MEES
F =DM L7ZERE AR v b2 o WG R % il
WL, #16% BoVW & LCTHIHI$5 2 & T, 2—HD
WA IC bR MG R — 2D ARy MEHRIMEE 2 EB L
Twb, 3512, BEEHRE 73 A Mg shTn
ARy M5, BER-FEEEEOIIG 2 R T 5 Tk b it
FL7 THICkY, ARy POREFERE LTTF A b
BARIEM D%, AAb D ICHEDN S HERENTwD &
IBRF—ERAZBOT, ARy bOWHIEES 170
T7AN Y TPREEC R HEERRTE L. £, B#E
+ 2 WG B2 FI VUL, T A MERATELE L
WO R E LTI 2L DTELdholz ARy
FTYH, EELSIEL S 2T Z QBRI HED TR
FERTE 720, HEOWERZM ESELIEHNTE
B, REFHEEEELLT AN Y AT L% AT B
EBREIT, TFA MRV YTy fEET LS
ETE, HEORKE LR LoD, OB EIELTN I
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MTHDH, M{EEN—AD BoVW, &5 |ZW{E JFEGExS
xRS A LT, HAKRy MIEEICEREINLTWS

HRIEHRD S, HBROD 2 WEMERZT T, 2—F 0
G o/ ARy MEELZRGT A2 LA TE, I—LF

RE thK
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