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Algorithm 1: Selecting Representative Images For the GPS Location Refined Cluster

C’,‘J

Input:
All the images in ¢;; denoted set D
[0078] Initial:
Pair-wise match between every pair of imagoesin D;
Determine the number of images malching each image in D by counting the number of
matching SIFT features.

Remove images without matched image from D;
A «the image with most matched images in D
Update: Ie—1, Oy, D «-D-d
while D is not null
4 «the 1mage with mostmatched imagesin D
P Number of SIFT features in A:
for k=11
Count the number of mstched SIFE point n; between image 4 and image Qg
end
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if PoPy2
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end
Output: representative images {Q,,..., ) for the GPS location refined centroid ¢;;
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91 R E O R ERNA

[0095] J# L Z D BAARFIFTA IS B REEA O, 1EM SC = (g, -+, g, HAF
g € {ry, =, Hpfe {1, «,F,F=VXN/ 100;

[0096]  3) A e fik icadt

[0097] b3k B 0 BRAS5 18 1) R 1A R U7 TN RRAIE X0 3% 5¢ X 01, B U0 %
SRR AR — B IR T A R . PR, AN R BRI — T R AR IR O, B AR ORIEIE
SR E G A e B I R R N BUE, LOABIL VHHERAR B 1. 75 R R IR AR LT B
AT T A R AT IR AS RIS DTV, — iR SR T BoW BT AR I T &, S b —
FEFE TR VL BIHER 5| S5 M AR UM RS B LUXT 12 S 5 8 B 2k R G Pk £ HOR 1T
AR G A 2 7] AR ARL RS, BT 8 b e AR LR B 5 4, FR A A S 401 GPS A7 B (5 B
SRAG T EUE I a s A B

[0098]  EET- BoW 7 B AHIME B &
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[0099]  {EB LR ARG, A= s e Ja, Tl I B SR ME BG40 BoW B 5 B HEAT HEIR
FE I, S N B 5t A ARG Y 4E B BoW ELF L, HRR W h(k) s k=1, =, Qo AR
Hh A P DU R L L PR s e G AT B R, R AR TL B S (] COS) , BT EE
25 (MAD) , kX EEES (MSD) FHHE Jy EIAHAZ (HIST) o HEEESTHE A T,

o
> NH, (k)% h(k)
[0100]  COSG,j)y=—p==2 _ o
\/[Z(Nyu(k)){i*[Z(h(k}){l
w s
[0101]  MADG, j) = 3.|NH, (o)~ hik)| ”
E=1
[0102]  MSDG. )= 3 (VH, )~ h))’ .
k=1
[0103]  HISTG. /)= min(NH, , k), h(k)) o

k=1

[0104]  JETHRIHER 51 S5 R AH LI T &

[0105]  fRIHFR 5| G5iL Leapk e 1 TOUAR R T, BEE BE KR T BoW AW & JE,
FIHER T BEAAR T )2 N AR T IR TF-1IDF tFEBUE R 7% SR
FEUR AT EH AN AT 5 M0t 5T,

g o, *Freq,(x)

0106 Score(l) =
L0106] (£) ; Number, * Frequen_ 10y

[0107]  Hrp Freql (x) /228 x 51y IAIEL, Numberl & % A (BT A #0858 3V A E
Frequenx & 1] {C7EFEA G EH IR, o R A T A BEUG IR KA E .. Y
E{HE SR,

[01 08] . = F reqinpm (x)

* Number,,, (11
[0109]  H ' Freqginput (x) 7~ BoWsx IR and Numberinput % A B4 TS AR
ot Y R E

[o110] DL EAEH BoW B 5 B B 151 HE 2R 51 45 Fa 0 B B 5 — G 3R R e b Lo AT 1 A
Joi s FERR AR AT 1S 20 A 45 SR A KN (69 7 9235065 i N PR A5 0 M BT 1 R A T HE R

[o111]  SEEOEE R K ir

[0112] 4 TEIFIEH RS I MERE, A ST HL T IM2GPS, H &8 A48 IR gm g ik 77 (idh
SC, ELFE 1-NN F1K-NN PR FH ) , DL =5 A2E T SUM IHWPR AR 43 K57 (idh LO) .
[0113]  PRREVFALALFEMANEE 4, 55— &84 A& GOLD % 5 GOLDEN J& b ({28 AT, 5 — & 7%
SRR R YA R GPS A A v A v RN B Te) P e 4 it

[0114]  VPUTHEN

[0115] 1) iRHHR

[o116]  7EAZ SURYE o, Wi ZR GOLD JZE A i) B8 AR A A\ ], GOLDEN JEAE Ay B9 4 I 5 2 1)
Tt FR A AR S VR DU S 1272 AT R AN TTAG O (FDR A B R e i A o BT LA GPS 7 &
fhTEIF HAR v T RS R I GPS A B, AL A2 A . RZ, GOLDEN JE iy 15 Atk
NG, GOLD s 2 e R i, T BE AR AR R o AR SO, ER om0 3, FH PN AR R AR %

11
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ARG, TN ZoR e F 2R MR S SRR 3

[0117] ERz%xloﬂ% (3-12)

[0118]  2) GPS fifi v1 (1 ¥H: Ay 26 55 B[R] P RE X EL
[0119]  FRGE I MERfR A 20 I B 2 UG e rh IR I BB AE AN, R RS AT GPS {7 &
flivh, 285 FIWT 5 L SE A B R — BuT R R R B . THEARWE -

G
[0120] AR =-é~24 (3-13)
i=l

[0121] KA .
[0122]  AR—3 &K I MR GPS Al THHERf %
[0123]  A—3 i st AR vHHER R

[0124]  G——FT A MR EE AT B A4
[0125]  EFXREAS s s A vE EHER I A F -
[0126] 4= —’g—ixlﬂﬂ%,i € {1,W,G} (3-14)

[o127]

[0128]  NC,——IE#Afh v BB A2

[0120]  NA,——iZMFEAT B AT TR SIS L

[0130] 5 HAth A VERIXTEE

[01311 5 T AW, Ira et be 7, A8 RS A R N 25 . & 177725 SC, 1-NN il
K-NN #3E47 T 6k b, Hodp K B H T 2 M R 1A B e A IO < 120, LC J7 v AR A0 1]V F LA
N6 J7, X, S R AL B S E U R=32, M = 10, K=50, V = 100, [, #15¢ 3#
IR 6 7 25T B 7 B ARRIME A & DL TR HER B | S5 7 ik# 2 5 T AT
LS5 AR % 3-1 I3 3-2 Fivr.

[0132] & 3-1SC(1-NN), SC(K-NN), IM2GPS, LC UL & A% 3¢ 75 ¥ £F &l 1% FE COREL5000,
0xBuild5000 1 GOLD |y GPS A5 HHVERAE (% )

Data-set sC sC Mz e cos MA MS HIS IFS
(NN} (KNN) GPs B D T

COREL 454 978 964 870 954 9.0

5606 58.64 761 4598 3 8 8 @ 8 o

[0133]

OxBuil 539 9L 900 900 890 876

45000 40.98 50.87 3967 4 g @ o 2 @
5432 846 844 #50 842 835

GOLD 3676 TIE 3306 8 4 3 3 i 4

[0134] 25 B BH, ASCHR I R G M B B AL T ILAth 5 v, AMLAE GOLD FE L, R B 5%

PRAE FL AR AR 0xBui1d5000 F1 COREL5000 F . = AMPREARAE | IM2GPS [ F 3k

FE A 45.98%,39. 67%,53.06% . LC [R°FIIREREN 49. 43%,53.94%,54. 25% . SC(K-NN)

TE =AM AR TERE 2> W R 76. 01 %, 60. 87% F1 71. 84 % , L AR ) SC(1-NN) T BEA

Tt AW I VEARYE COS BEAT 2 5 8 vAE = AN ER S L4 SR 5 97 %, 91 % Fl
12
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84. 64% . MAD, MSD, HIST, Fl TFS N F&ATTH F7ik bE IM2GPS, LC F1 SC B 4f
[0135] 3 3-2.SC(1-NN), SC(K-NN), IM2GPS, L.C L K A 3 75 ¥ 76 B 1% J& COREL5000,
0xBuild5000 F1 GOLD [ GPS i t1i TR VE AE (ms)

[ 0136 ] Data-set SC SC 2 Le COs MA MSD HIS IES
{1-NN) (K-NN) GPS b T
COREL
5000 T.30 794 G046 104 076 .71 h82 1L.08 007
OxBuil
[0 137 ] ds060 551 542 3374 154 BAT 041 050 G49 009
GOLD 39560 47.00 64927 289 696 093 1.83 899 .16

[0138] ik SEE AR I, B R 45 & 4 R IE RN /3 R e A A T S GPS A& vk BBLK
IM2GPS AN A FH T 42 JriRe Ak, 2 AR J2 EL BB » B8R SC R R 1 , i 220 17 4 Sy ik
PrRe PRI RE B BRI, JAT T EER I T S iR R . LC IS THAERR 32 B
SRR A o Horrz —2, AT 148 16T BoW 77 B R I i, Jra s ee ik 1) 2% (R S 2 58 2 ik 22
BEIRTo J3 A7 T, A2 SVM 43 2852 B R S 1 s w2 AR ORI, i — e 00, ASBRORIE I 2k
LR BB AL B S AR

[0139]  7F = AN I iR £ b, IM2GPS °F 35 if & i 4% /2 60. 46ms, 33. 74ms, 64927ms, [
SC(K-NN) & 7. 30ms, 5. 51ms, 39. 60ms, LC W4 %2 1. 04ms, 1. 34ms, 2. 89ms. COS, MAD,MSD,
HIST, Fil IFS #148 AER AL T SC, LC, Fll IM2GPS, % T RHI SR, 1FS [ 250t AT
FAES B &, ST S A S 0. 117ms, 3% HA& IM2GPS JH B[R] Y 1. 8 X 10-6%, 0. 25 % [
SC(K-NN) , 12. 19% [f] COS, 12. 58 % [¥] MAD, 11. 36 % () MSD, LLJ% 11. 82% [ HIST 145 A<
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BoW #x = ... G; [Frequen,]
- cigj LR

-
®
-

o
£
:

i
bt
o

Image #L

Frequ(x)

Number;,

=
-
E

o
:
o

K 2

15

-
;2
#



