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Verification of Effectiveness of Using Location-related
Textual Information for Geotagged Image Recognition

KEITA YAEGASHIT! and KEIJT YANATT2

For geotagged image recognition, we have already proposed the method to
combine raw image features and features of corresponding aerial photos. In this
paper, we propose adding time information and location-related information as
features for geotagged image recognition. In the experiments, we evaluate not
only recognition rates but feature fusion weights estimated by Multiple Ker-
nel Learning (MKL). As a result, the mean average precision for 28 categories
increased up to 80% by the proposed method, compared with 75% by the base-
line.
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“TF]| 76.26 | 75.57 | 76.13 | 76.29 | 73.79 | 77.99 | 74.45 | 76.03 | 78.69 | 78.00 | 76.93 | 78.54 | 73.39 | 73.15

FFIIRTAIE R fLo  [82.24[82.08[82.13[81.12[81.77]82.39][83.05[83.27 | 83.96 [ 82.44[82.08[83.97[80.77[82.53
TF - 1 |[80.20]80.26[80.62|80.41[80.19| 80.83 [82.26| 82.13 |82.80 80.78 [ 80.56 | 82.55 [80.22[79.70

il 2.00[82.92[82.89|82.88|82.90| 82.89|83.30| 83.68 | 83.86 | 82.82 | 82.83 | 83.84[82.00[83.41

= X7 T |82.81|82.99(83.21|83.66(78.37|83.6379.12| 80.20 | 83.73 | 83.69 | 83.68 [83.73|75.67|79.42

A3 73.52|73.31|74.09]75.95[73.40| 76.97 |75.37| 76.00 | 79.23 | 77.36[76.20[79.58(73.31|74.80
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[ FGE_[74.75(74.77|75.61[74.57[74.29] 76.05 [74.83] 75.75 | 78.00 | 77.04|75.16[78.06[74.23[74.28

“TH]| 75.54 | 75.63 | 76.22 | 76.22 | 74.51 | 79.10 | 74.564 | 75.60 | 79.32 | 79.00 | 77.07 | 79.22 | 73.65 | 74.08

Y [__ W [80.88|81.12]81.06]80.48]79.01[82.1379.34] 79.41 [82.6782.06 [81.42[82.39[78.27]76.25
[m 76.01]78.36|79.68|79.4175.05| 79.65 [75.99]| 75.81 | 80.06 | 80.44 |80.11 [80.78|74.506|74.22

= 3.22[83.20(83.22|83.46|81.02|83.72|81.80| 81.70 83.72| 83.53 | 83.50 | 83.55 [81.02[30.06

“TJ| 80.34 | 80.92 | 81.32 | B1.12 | 78.36 | 81.83 | 79.04 | 78.97 | 82.15 | 82.01 | 81.68 | B2.24 | 76.84 | 77.95

RAROWIE 70.04[70.16[69.77[69.58[69.01]71.61[68.11]71.72[74.23][70.92[69.62[74.14[67.96]67.24
|- 77.44[77.79|78.62|79.03|69.71| 79.75 | 74.30| 73.00 | 80.36 | 79.79 | 78.89 [ 80.26 [69.75]71.32

- 77.84|77.79|78.02|78.54[78.22| 78.67|79.65| 80.71 |82.23 | 78.03 [ 78.30 | 82.2277.08|77.70

TFJ| 75.11 | 75.25 | 75.47 | 75.72 | 72.31 | 76.68 | 74.02 | 75.14 | 78.04 | 76.55 | 75.60 | 78.87 | 72.00 | 71.89 |

7> R~—7 |74 A=—|84.09]84.10|83.89][84.01]75.32]84.10]68.97] 73.20] 84.10 | 84.09 [84.14] 84.09]68.37]70.98
[FTXZ 7—|83.46|83.56|83.68|83.52|79.03|83.78(79.25| 81.54 | 83.78|83.78| 83.67 |83.78[79.34|80.59

77| 83.78 | 83.83 | 83.79 | 83.76 | 77.62 | 83.04 | 74.11 | 77.37 | 83.04 | 83.93 | 83.90 | 83.93 | 75.79 | 73.86

"W | 7 A [82.58]82.62]82.73]82.77]82.58] 82.5982.63]|83.03] 83.00 | 82.76 | 82.77|82.97]82.59]80.85

[ F+_[82.42[82.05|81.88]82.02|79.03|81.99[80.96|81.76 | 83.20| 81.97 |82.09 | 83.10[79.85[79.51

77| 82.50 | 82.33 | 82.31 | 82.40 | 81.25 | 82.29 | 81.79 | 82.40 | 83.10 | 82.36 | 82.43 | 83.08 | 80.18 | 81.22

ERTE 78.28 | 78.16 | 78.54 | 78.76 | 76.21 | 79.77 | 76.57 | 77.71 | 80.61 | 79.83 | 79.10 | 80.59 | 75.33 | 75.49

BaFERbDOT. X—RT7 4 ThHHEE BoK BRDORE % BoK 12, [FERIZ HSV BAROREE
T AR T

BHHEASIC L DBEOEIICONT, ETHEEOARICEH L TELETSH. FHHARICE
T 5 _X—2F A (BoK) & D75y (gain) 2K 4 17T, FHORIERTH L, HMICHE
FERREE 248 9 BA gain 13 0.72 TIZE A ERWVAR, (BT F 2 MO EEICEHRT 52 &
T288 W ERTAHZLEZRBLTEY, ZNICXVRRETFEOEENREND.

Uy VT EOFEHERTDHE, MEICEART Y R~ —27 3410.05 ThEFRNS A
T, FMERETHH3.77 D gain THDH. BEREIIES T v K~—7 LIS TIE 1% K0
THREN 0SB T THENG, BHA T K~—7 LA CIFERMIIIED TITR V. —7,
RIRDWK, JEWETH O MBS, WL, +3.2~3.7 CAEIERICH kT 2883 A %)
THDHN, HERET0ABRETIZLALEADTIIRY. ZOZ D bEEREZMET
XA NOMEBEEICEMRT DARTIEOFAIMENHE TE 5.

PLEF R B AINNEHR CIE7e <, BMYIREACL O DEEINTWD I L 2T 5
72012, 6 WL ONDOMBAEDHLE T MKL 21T 2O ELD LB A /R, £z, W
DRDNET A FRERICEE L MF LT E R 720, (BT A FOELDNEI- T
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x4 FHEGEIEBTDHX—AT A (BoK 2L BoK+HSV) & D75 (gain).
kel TR [
Text 2 FH (T)— (BoK) TLE 7 X A M X HTERER E
Date 2 FH (D) — (BoK) R X % PEREI E
Geo 2 fiH (G)—(BoK) FREERREE(C & D PEREm |
Aerial | 5 fi (A)—(BoK) [ZET MR EOMZ 5 X B PERER F
NA 5 FiH (NA)—2 i (H) | BAIU7 3 fiH (RGfertlE, W, 7 % A &) 12 X S PEREm =

All O iRl —2 f (H) T RCONETERICHDR T 2 FrRIC & % PEREn |
T L Text Date Geo Aerial NA All
NEICRAR T v R~—7 10.08 0.25 3.77 10.05 6.57 6.57
EAONTH 4.84 1.30 0.64 3.77 2.65 2.51
TV aPH O HEELRG ) 3.66 0.17 0.37 3.18 2.76 2.85
TRV RaPH O LR ) 5.02 0.47 0.44 2.99 3.72 3.62
[BiSETES 2.77 2.05 0.75 2.50 1.46 1.48
3 1.07 0.57 0.03 1.21 0.71 0.68
i 3.88 1.09 0.41 3.73 3.18 3.27
KIRODITE 4.78 2.12 0.42 3.71 3.80 3.73
ERES] 4.28 1.08 0.72 3.61 2.89 2.88

6TV E, FITRVE6 DT IVITONT, HEUBEEOE W EAL 20 FEOHGEEZFR 5 1T
R

NLET F A MZRBW CHZICH BT 2 HEEE, B3 —ichB L Tcns & Eb
TUORERRM DLTRINEN. 127751, (BT F A FNOBELZNVKEWSTFIAVICEHLTUL, BE
DA ERT W OOOEALEF (AP, #ik, MK, RSAKRRE) ITBWTEWEE %2
LTS, ZOTFA MORENFEEIC kb\fk%<m}i.“bfb\ét%xEﬂ5

WZEBEEIZ DWW, LU 4 OELZDPE S EVD, {4%7%7\ B A LTS zD
HAPRBELS D, 2O DALEEHRMA EEBROBFRICITT F A M3 )raf“ﬁi eb=7

LCWh LR irf’&ﬁ*t%7

—77, fRE F@é&igb<9&m LD, WMEREFROLTITEDMED 2 T
P M?:uafm% STRWIENEZD. Lt?)‘o“( NEFEREY, METhrarT
¥R MIEHT DD &@ﬁwtt%%fﬂ’xé ENRTED. 21EL, F4 BV THZETEIC
£ 5 gain $343.61 THY, (MLETFA MO gain IZIRWVTENZ &b, MZEGERHEO
HOYFETH 0B E R Ex RAD D ietiddb s B2 bhb.

RFEMOFRHEIL, 1 B & 1 FOREDRINET T 25512, F8kIcxt L THEICIER
T5. RERICBWNCEL, 2730 RE-FER) IR L TEWEARZ R LR, [YH] X
HRLZE 72 &, WA RWEERA XU oA THRIC (RICEMNTH->TH) 16D
%ﬁ’ﬁio%ﬁ, RSB A RETIZ 22, L3 o ¢, WERIE 2 Bk i 400
AT 5121E, FEREREZMRT DICRD A X T — X OFHABRE /D & bbb,

Lu:@ ED, JELT XA N ORMEEIIERRERICAE TH Y, BERE - ReEHRIT
FHHTIERL, TNHIZOWTUTBIMDOA X T — 2 BB THDH EEZ LNDN, HERE
DWW TILBINOALE S HRFFHIC L 0 Bk~ OFIEN RS,

728, Flickr "o oNA2FEEIIEACEIVRE SN TNE O THDLL L, (LEFHRD
RIENZ DWW TEFIZHBE L2 IER S WIETH D08, ZHUZ DN TET —# O K EI
LRI T —F - BT TV OBEITH L CEIEICEE T2 LT, SlERELLT
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WE7mWnWEeEZD.
8. Bh Yl

81 F¥ ¢ &

AR TIL, MBS E TEEO - REERHBREILET 2106720, TEOREAE IR
ST HMZEFERE L FNT X A b @fﬁ%&%ﬁbﬂﬁ’]@ﬁ@ﬁ@l%& LCHIAT A FEEEAL
7o, PRERFEBRICB WV ISR E DA R DI L 258 E OB b2 RFET 5 & & b
2, YT H—FNFE (MKL Multiple Kernel Leammg) EHEANTHZ LT, FiEEoORE
L OBHBA~OE G &2 TR L. 28 FEOA T T VI L 5ERTIE, HEGHEAK
DA L LT 755% 05 80%~H L L7=.

MEREDR T, FFEDOT Y Fv—2 ZBRWTHyEER RIZGonishode. —
7, DCENSICHEIET DRI, BEREOIE - #iTR L, SRR oM EICEINEH
Uiz, (BT XA ML, ZORIECOWTHIZEGER A ERE Lz, KEERIL, fFED
JAR AR Z N WEEIIANAMENET, BGERHRA~ OB RE AN HZ ) ZnE /T T
DABT—HMBLELIND.

8.2 SHROFAE

AREBRIIEBEDO L ZA, 7—Fty NEAERT DBEOT —% O AFATREMIZEI T 2 R At
ﬁﬁﬁfiﬁ%' IFNZHt L, HOREDORHEZRR L. MEHEROEHEEZ S SITHRIEL, %L

X, REVPORERT —FWEDOTREIZONWTEHD THRBEL T BERH L. £
71, J:V) — A7 BRI O E RS 2 I2H 720, OB & EE LRI
LT EEHIBIIAND Z ENEHRAFRTHS.
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