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B KEROSAZ7EIGOEIR

n ATSE, (IEBIHRITEEIR(geo-tagged image )
R21EICWeb EICIBZ Tl 1%. Flickr, Panoramio

s Flickrld 4?7‘31%6)11%1*#511*?1%’&1%75

flickr . (in the beginning of 2008
Home You Organize Contacts Groups Explore Search

[SF 27 B/

(FreZ) (i EDIFH
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AAAAAA T - o TLBEE.

NORTH
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AAAAAAAAAA

AAAAAAAAA Geotagged images



7O BN : Objects over the World

s REOAR7TERZ{E-T,
BRhO) X BERZEENTHSFH !

v Do you Know all Kinds of famous 'noodles” in the
world?

v "Ramen’ and "Soba’ i in Japan, "Thai noodle” in Thailand,
Chmese noodles rlce noodle” Taiwan, "Spaghetti’ in ltaly---
_ ~ . 'f ’;, .

(-'k ™ ?7» |
&£,

3% . ﬂ i < uﬁ'
v How do such scenes as beach wa+erfall

‘mountain” looK like in d|Heren+ areas in +he world?

v How about other objects such as “flower . "castle” .
“clothes” , “capr” «-«-- > BEULERDSHGL !




James Hays and Alexei A. Efros, Carnegie Mellon University: IM2GPS:
estimating geographic information from a single image, CVPR, (2008)



Add to your map x

Seaofjapan i You're looking at Tokyo Prefecture, ;
East Seq) - age v sl Hybrid Japan. Try dragging the map around ®
higata® or searching.

(Some formats are OK.)

Satellite

SAVE TO MAP [el@i=Tsl=-1R

o : SR 4 et
Go to the Organizr | Go to the map STgadad 4J whie
35.7108, 139.246)|

m 20065F Flickrfi geotagging Ul 2R
s [RAEAYEND. 4T Rh1X. 10h1X/ Bihnd.
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Raw geo- +agged Represenfahve phofos

photos on Flickr Most relevan+ phofos generated for typical
selected by our system regions
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m WWMX (Toyama et al, 2003)

A= World-Wide Media eXch WebClient - Microsoft Explorer
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http://img.cs.uec.ac.jp/yanai/img/semi06/060428toyama.pdf
http://img.cs.uec.ac.jp/yanai/img/semi06/060428toyama.pdf
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’San Francisco,
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®@Rock Springs
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. Stanford, Mountain View, TR @ marillo '
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K 6 — - LOﬂg BeaCh’ oswell @Lubback =
l,,l_glw‘é\W,SSKms S of Los Angeles, %A

. Fort wortrd
ml e

M. Naaman, Y. J. Song, A. Paepcke, and H. Garcia-Molina:
"Automatic Organization for Digital Photographs with
Geographic Coordinates"”, ACM MM, pp.53-62, 2004.
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n 27710\ %RE%R%E BEhEiR.

Tagged Photos Discover Views Rank Clusters by "Representativeness” : L
L | “ Location Summary e
3 ‘-'  Q T L h k _]"’ (Representative Photos) ! o BT il

Y
T R Discarded Views =8 1
ST (Non-representative Photos) q

Lyndon Kennedy and Mor Naaman: Generating Diverse and
Representative Image Search Results for Landmarks,
ACM WWW2008, pp.297-306, (2008).
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Till Quack, Bastian Leibe and Luc Van Gool: World-scale Mining of Objects
And Fvents from Commiinitv Photo Collections ACM CIVVR nn 47-56

HEEEHHEHDODRTIVFIT—VE{E. ChtSIFT-based.
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l Brufe force objec+ recogmhon G)—E

James Hays and AlexelA Efros: IM2GPS: estimating geographic |
iInformation from a single image, CVPR, (2008).
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James Hays and Alexei A. Efros: IM2GPS: estimating geographic

REDVAZJEEBEZFIAL, NNTEE.



i3 BUBOMESHEEMS

Vis: Park Sat: Golf Via: Park, Sat: Football Field Vi Themepark, Sat: Mall
GT: Golf, Fuse: Golf | GT. Foothall, Fuse: Foothall GT: Mall, Fuse: Mall

Vis: Foothall, Sat Tennis Court Vis: Park, Sat Residental Vis: Beach, Sat Themepark
GI: Tenms Fuse Tenms GT: Residential, Fuse Residpntlal GT: Themepark,Fuse:ThemeEark

Jiebo Luo, Jie Yu, Dhiraj Joshi and Wei Hao: Event Recognition: Viewing
the World with a Third Eye, ACM Multimedia, pp.1071-1080, (2008).

Keita Yaegashl and Keljl Yanai: Can Geotags Help Image Recognltlon ?,
== J09),

~-7J_97“E{§0)1_L%'|‘5$Eéﬁ{gngnﬁﬂ FIF.



Contributions of our work

s FEONTINOFRICEF SR EIDO)
&=l aEICiRL

= Eg) ‘noodle” : Chinese noodle in Asia,
spaghetti in Europe

n BEFHIZEOSAHIC FR2—ICBRELG .
N7 IORFBIBEGOT, SIFTOFGROETIF
16<, BOFARZNILZEFHR A7 L TR E L

n BiEkIFEU <0 O, BAYDFROL .

n KRR A 27 E1%DBOHUL FIBiA.

e 'E58 @R ORNRIC (I  ZMACHUL HZ.



hik: 3I20RTv2
1) Flickrys "X BIRZUREC, /1REES

v Generate image feature vectors
v Visual clustering
v Select most relevant clusters

2) &gkl

v Clustering based on geographic locations

3) EARbBENENONRBRENEER

v Generate the PLSA topic vectors

v Aggregate photos according to the distribution of
mixture topics



T‘Lﬁ ZT“I7 ( ' )
1) Flickrh& "X BRZULERC, /1 RERE

v Generate image feature vectors
v Visual clustering : )

Bag-of-visual-words
v Select most relevant clusters as

2) KENIbEEIRL image representation

v Clustering based on geographic locations

) BAFRBEBENEnNONRBRGRE N eHER

v Generate the PLSA topic vectors

v Aggregate photos according to the distribution of mixture
topics




[BfROTRINE]
Bag-of-visual-words (BoVW)

n @B%% visual word OBIREEERN7F5LTERIR
1. RERICOLT, RO AZHLL.
2. SIFTzEiiFICHLHF T RERDIN 22— %
SIFTHHNZINL(128:77T) ELTHAH

3. FARNSNIE visual words (codewords)ICEI\T
SIFTHNR7NILEARNILEFE

8. WERBICERN750%{FR

frequency

H_ HHHH """ :

23 PLOERALY B

codewords (visual words)



Visual words OKHH

s FRHRER, BM)ZHASL. SIFTEEAZINL
ZLEENSHE (xkmnsiueaR. SL206H4217)

m K-means 73R\ 7 &F1T

BN “visual words”
VI Vl 4 Visual words|

> L

5 ZoRg —

SIFT vectors ‘Visual words™ |3, XTI
RPRIN2—ICIHZ25T S.



http://www1.plala.or.jp/naopy/africa01/lion_1.htm
http://jatatours.intafrica.com/parks.html

25

Bag-of-visual-words &I}
e AR
O—RRE—2 QHBHEE (ERMSL) g —E-JLF%!

IC&>TEBRZEZRIA.
T X X MEHT DBag-of-words®D 7 A —

frequency

[SZ& k]

HET. —IBARZEHRDIFIRESE. (BHRULBFEERIGE:
aEaA—REDI A A— AT 47, Vol.48, No. SIG16
(CVIM19), pp. 1-24, 2007.




T‘LE —RTv 2 (2)

1) Flickrs "X BifR2URERL. /1 RRE

v Generate image feature vectors
v Visual clustering k—-means clustering \
v Select most releva\nl\m\ over bag-of-visual-
. . words vectors.
2) N&EMhiEE{R

v Clustering based on geographi In the experiments,
: s s : we set k to 200 for
) BRFHEHENENOR -
| 2000 images. /
v Generate the PLSA topic vector

v Aggregate photos according to the distribution of mixture
topics




ﬁ:f —RTv 2 (3)

1) Flickrtl‘*") X BEGZRERL, /1RRE

v Generate image feature vector Evaluate the intra- \
v Visual clustering cluster similarity.
v Select most relevant clusten
: : Discard the clusters with
2) ﬁ%ﬂt&ﬁt&#ﬁﬂi small members (m<10)
v Clustering based on geograph or small similarity
) éﬁﬁtmiﬁfn%‘naﬁ%mm
v Generate the PLSA topic vectors

v Aggregate photos according to the distribution of mixture
topics




Select relevant clusters
based on the intra-cluster similarity

= The intra-cluster similarity is the average
similarity between the images that belong to

the same cluster, sim(Pi,Pj) is the similarity
between two images Pi and Pj
SIM(C) _ 2ppeta sy computed by cosine metric.
nC'2 Vi-V,
sim( Py, Pj) =

NaAA
m Discard clusters with small members (m<10)

m Select the top 40 clusters in terms of SIM(C)
after sorting SIM(C) in the descending order.

Noise filtering by selecting 40 clusters out of 200 clusters for 2000 images



hik: B=RTv2

1) Flickrin&s "X Eﬁf%%lliﬁ/K—means clustering over

v Generate image feature vectol location VeC!0rS :
v Visual clustering (longtude, latitude)
(k=5)
v Select most relevant clusters %
2) R&EB9ithisaiat

v Clustering based on geographic locations

) BAFRBEBENEnNONRBRGRE N eHER

v Generate the PLSA topic vectors

v Aggregate photos according to the distribution of mixture
topics



hix: B=RA7T+72 (1)
1) Flickr»& "X B§ZURERL. /1 RBRE

v Generate image feature vectors
v Visual clustering
v Select most relevant clusters

2) &gkl

v Clustering based on geographic locations

3) BAFRMEEBRENENONTRRRL I EER

v Generate the PLSA topic vectors

v Aggregate photos according to the distribution of mixture
topics



Probabilistic Latent
Semantic Analysis (PLSA)

s TXZNRITDITOEENE7ETIL

= Bag-of -wordsRIAISNIE XK= EFMIC
cEY 7RI D. 178717 R 21 1-77. GMMICERTLL.

n hEY78RIF. BRIICIEET S

 hEw 7%z, XE(BIR)Z2dETDHE,
BXKEBICOUIT P(zd) HiKFD

= Probabilistic Latent Semantic Analysis
= P(w,d)=P(d)> p(w|z)P(z|d)ZEMCTIHE

P(word, image) = P(image)z p(word | topic) P(topic|image)

topic



XA Pdopicimage)

~NEw77

m Mountain
10 fopics

B[R %
BENEYD
DEEDH

TxRHE

O O O O 0O O O O O

Jepartment of Computer Science, The University of Electro-Communications, Tokyo, Japan



hix: B8=A7+2 (2)
1) Flickr»& "X B§ZURERL. /1 RBRE

v Generate image feature vectors
v Visual clustering
v Select most relevant clusters/ K-means clustering over\

2) KEMDEEIRL topic vectors (k=5) for

| each region .
v Clustering based on geograg go1act the Iargest cluster

3) §ﬁ§tﬂi§x’fﬂ“fﬂﬁwinal result. Y

v Generate the PLSA topic ve

v Aggregate photos according to the distribution of
mixture topics




m noodle”, flower , "castle’, ‘waterfall
‘beach”, car’, wedding cake (7%E%8)

v" For each concept , collect about 2000 geo-tagged photos
from Flickr distributed evenly in the world wide areas

n B—RT 2/ 1 RRE)OF i

v' Evaluation on our proposed method for extracting the most
relevant photos

v" Precision and Recall
v" Color-histogram-based method for comparison

n D&, BRZEZRTEZN.



B—R T 2(/1RRE)OE(

m B EEENEEEOSSIEL EERORS)

100

90 ‘4
80 4
70 -
60 -
50

Precision

30 -
30 -
20 -
10 -

0 -

noodle flower castle waterfall beach car

WRaw M Selectionby Color-based Method  © Selection by Proposed Method




B—RT2(/1AlRE) O

m raw vs color-based vs BoVW

Concepts | aW photos Selection by Selection by
OHEEPES  Brom Flickr |Color-based Method Proposed Method
noodle 60, : .
flower =1
castle B
watertall 63

beach ET
TOTAL/AVG. G

Precision Recall




L4/

66

[Example of results]

Map__| Satelite | Hybrid | Temain || Representative photos for "noodle”

Map | Satelite | Hybrid | Temain

e ®

[22.664754, 120.31342)

122/78) =
[36.291769, 139.377152]

> v
A o " [wap_] Sateiite | Fybrig | Terain Representative photos for "noodle"
T e ® A\
o [46:290953, -119,277062] - S0 Hudson

Zavar
Y
i
RR
fovaE;

icience, The University of Electro-C ions, Tokyo, Japan

© 2008 Yanai Lab., Department of Computer Science, The Universit
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| KON - -
| Nortn
a¢ Montana Dakota
oS
a2

o e a......,
* e :@‘ "m“h&
St gun o
Colortdo  yansas " MissourtS Wona /A8
W Kentucky " Virginia \

Taza
Tonnes:
OUBNORS 5 garans

orrnas Ao

R g T
_% o
- 2

© 2008 Yanai Lab., Department of Computer Science, The University of Electro-Communications, Tokyo, Japan

© 2008 Yanai Lab., Department of Computer Science, The University of Electro-Communications, Tokyo, Japan



[Example of results] "noodle

[Please choose your options] Keyword: _ District:

[Animation Control] |Aute Play| |continue|

= Dundee Vibarg, Q o L = 0 5
»r ° [ map [ satelite | Hybrid | Terain eF Representative photos for "noodle
""I_>r .GI? P o Ringkebng @ Arhorer A
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. o Esbjerg Denmark:..© "1
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© 2008 Yanai Lab., Department of Computer Science, The University of Electro-Communications, Tokyo, Japan
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[Example of results]

[Please choose your options] Keyword: Distri

{animation Control) [ wlar]

[Please chaose your options] Keyward: District: [eme]

“flower”

Uit cortrol ] o) ]

[“wap_] satelite | rybrid | Terrain Repr ve photos for "flower" Map | Sateiite | Fybrid | Terrain Representative photos for "flower"
116/01] 2 o]
(35349055, 139.521368) ,
7 icelana [11/08] 4
occun Suomi
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i Wik FbI@Ar -
® _—
Sl [Please choose your options) Keyword: [ flowsr ] District: [3 v ] 3] [Animation Control) (<t 7ia7] [stsp] [Eamtnoe]
RE 3 " "
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© 2008 Yanai Lab., Department of Computer Science, The Universif
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The University of Electro-Communications, Tokyo, Japan
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[ Map | Satelite | Hybrid forid Representative photos for "flower"
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[Example of results] flower

[Please choose your options] Keyword: | flover v | District:[ 2 v | [3ume | [Animation Control] |[Auto Play) [continue]

[ Map [ satelite | Hybrid | Terrain | Representative photos for "flower"
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2= 7
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© 2008 Yanai Lab., Department of Computer Science, The University of Electro-Communications, Tokyo, Japan
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Mozart sun

Fig. 5. "Mozart” images over Fig. 6. “Sun™ images over
the world. the world.

H (X)=42091  tulip

H,1\) =5.3425 rice

Fig. 7. "Tulip” images over Fig. 8.

"Rice” images over
the world.

the world.
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" http://img.cs.uecacjp/yanai/ASRP/ .
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