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[Low99] Lowe, D.G.: Object recognition from local scale invariant features,
Proc. of IEEE International Conference on Computer Vision, pp. 1150—
1157 (1999).

[Siv03] Sivic, J. and Zisserman, A.: Video Google: A Text Retrieval
Approach to Object Matching in Videos, Proc. of IEEE International
Conference on Computer Vision, pp.1470-1477 (2003).

[Csu04] Csurka, G., Bray, C., Dance, C. and Fan, L. “Visual categorization
with bags of keypoints,” in Proc. of ECCV Workshop on Statistical
Learning in Computer Vision, pp. 59-74 (2004).
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BOMA (199535F<5())

PG (parallelogram) [a,b]
vertices: &, fr, 1, tf
{ractangle forizontal)

VL (vertical line) [¢]
vertices: £, b
(barvertical)

(a) elements

to—be—supported: PG(all)
supportable: VL(b)

1.0<b/a<2.5
0.7<c/a<1.3

(c) properties &
extent of ratio
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(b) model graph

(d) appearance of model
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Bag-of-Features, SVM + PCOE{EWebORE

20005 Constellation model (tEZEETIL)

20015 EEFERICSFSHBRABERROTIGITIT (RWCP]
20025 Word-image translation model

20035 Video Google (image sea FFEMBP:EERABSFiL
2004%E Bag-of -Features(BoF —p3inRitoB4Fik
2004%F Caltech101 20055 Pascal VOC

20055 ~ BoF + probabilistic graphical model
(PLSA, LDA, HDP, their modifications)

BoF + SVM with modified Kernel
BoF + MRF for semantic region segmentation
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Especially kgr and k2 seem to work very well for computer vision:

L

/ 1 (h:f B h‘f‘)g
kgr(h, h') E min( hy, h) k2 (h, B') = exp [ —— .

2 (h—h')2
h i h— K (h— K -

@ Feature-histograms have few large and many small entries.

o Quadratic measures (L? or Gaussian kernel) concentrate on the
largest differences: 3 bins (out of 3000) contribute 25%

o lst-order (L' or y?-kernel) consider bins more equally: 3 largest
terms contribute 3.5%

[C. Lampert CVPR2009 tutorial on Kernel Methods 25 K & | A
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FoR3SFETTE' —ﬁ%%f*:?”..-‘%h !

Fﬁﬁ%igﬁ =k

EE.’E-.ﬁiuﬁaL F%EI%H %B%Eﬁ FJ?kIlEEIB AR %2?’5‘3’# ?Hé iHiIl# :

Home FHEE R b B FEBE. —ﬂ%mw;ﬂ;

Overview (AERIBEDIR 53211 055) EMATLABEZR— !

Lecture 1) MATLABOEE.

Notes O I FTHHRIE, 771 IR _ ——,

EEFDFCI]: 2) N}gﬂfgg‘{é@ﬁ%ﬂ - T#zhEbEEﬁm°
ploa EED , BERF S LI T AL E SR, (bn%ﬁiﬁ I )

References | 3) BprgmE.
EEETEOEREE. BFMHENESIFT. SIFTICLAHIES1ER. F—iTiFEs.

Jikken HP 4) Bag-of-Visual-words® {fERk-

K-meansiil oL 23— w007k, ~ O ILBF 233 E@Qt
D S e ST T ICHTET eI ?

6) WebEHEEHL o258 B cARCC ﬁ,& 1l + ' EJ

webi SRR FoEE R Vo — R B R a R
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[Laz06] Lazebnik, S., Schmid, C. and Ponce, J.: Beyond Bags of
Features: Spatial Pyramid Matching for Recognizing Natural Scene
Categories, Proc. of IEEE Computer Vision and Pattern
Recognition, pp.2169-2178 (2006).

[Var07] M. Varma and D. Ray. Learning the discriminative power-
invariance trade-off. In Proc. of IEEE International Conference on
Computer Vision, pp.1150-1157 (2007).

[Rab07] A. Rabinovich, A.Vedaldi, C. Galleguillos, E. Wiewora and
S. Belongie: Objects in context, In Proc. of IEEE International
Conference on Computer Vision, pp.1150-1157 (2007).
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®
BoF O R: codebookt Rki%

m Visual words : KT/ 42— % \HICR D115
s Unsupervised
e K-means QA hLIIC mean-shift
e K-means QX hilic GMMT/ 7773 R 21117

 Hierarchical K-means '@ vocabulary tree Q)X
m Supervised: 75R5NILOFIA

e Supervised clustering
e Information bottleneck (IB) iZlo&

o Discriminative visual words O)#OF B

- TR ENERRERBICITS

» Unifying Discriminative Visual Codebook Generation with
Classifier Training [Yang et al. CVPR 2008]

o BRICEL\AIL\ABE. N\—UINFBA !




The Unive of E 1T ., 0-Co zmgN (Eeélon)

s EAN75001CHNUEBIEEZHIRUG! )
s 209798ILT, H72ERN750L%1ERk
e Spatial pyramid Kernel

s SIFTZFIAT 50C. eiEiReHIRALGH)

= RGBX'HSV, Lablg&E, 32008k EIC
SIFTCH5#Hhhiti(128:R7T X 3)

e Color SIFT
s BIREVYERIER. T7R T 58 %ZRE
o EBHIZHIN—RIL ICFDRE
s ECICMENRDDIN RIS, NEFRIE. 5
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Spatial pyramid Kernel [Laz06]
m BoK%#71]« R8I0 CTREREBAYICIocal BoF{ERk

nhm .||.hml|

u
),
¢

rmrﬂm Wﬁﬂm

o ﬁb’Vl«.CLl:ZI*’i 201 /’i—t"lxax%ﬂw}
LI\IL\_é:IuﬁﬁtéEafCﬁFA SVMON—ZRILEEKRET .

k(X, Y)— ](X Y)+22LHI(X,Y) ,ﬁiy%
:%]o"‘i]r"%]z (in case of L =2) I(XY@
I, : Histogram intersetion in level / / 21 (X,1)

R ! TE. RTN21BICI0NE#EA !
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5o FIM: Color SIFT

s BEFEHRICOLVYTRGB(HSV, Lab)0)
3P0SIFTARZNILEFTRL. 12ICES.

— v, => VYRGB

OOOOOQOOOOOO

000000000000 Color SIFT
000000000000 I\"’IN'L

000000000000
000000000000 iy
000000000000 (IZS*SIKE)
000000000000

ooooooooooool:> VB

000000000000
000000000000 61




MQE"‘:EO)#}HCQ’?FA [Var07]

(Multiple Kernels Learning)

n BIEARFHZRAITHSVMON—ARRILEEK
s BATZEHENN—RILEKICSS.
Bag-of-features, &, FZO)E8.
+ BHOBEHHEE.
s BFHON—ARILZEK,.... Ky, EFDE,

Man—%xILG. Kopt _ Zk A K.

L, 4(=1..N,) [FamB{bRER%#l 'TKkHS.

» N—RILOEHERNDONG. HitnFBOHATIY
FEL<HEXNTLS.

soskinle 2z LT 3ICIF. BoFOH T <, kL FHHFHER
N73—-ICICTGEIRDICFIRI S ENER.
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Multiple Kernel Learningi%

ICF DB/ HRBICFIERE
R BIRICEFD
OS5 0EROTFINRRE
i R
Color 38.18%

BoF(dog2000) 27.48%
BoF(grid2000) 27.68%
BoF(random2000) 29.70%

MKL(mean-x2 61.34%
distance)




B et
+
N[ It
i)

[ —%=—| D4 fEE
RialEelrag s i ]
L.I.I—...AL.l
fHE
EIV] per
R
ol

HE e )4

B e o T e
TS P P s [ o |22 rurr

)

Tokyo, JAPAN (UEC) &@l

random2000)
random1000)
erid2000)
grid1000)

DoG2000)
DoG1000)

or3x3

" gabordxd
or

E Bok
B Bok
B Bok
B Bok
B Bok
B Bok
Hcol

Er——

The University of Electro-Communications

s 022 Xy

FIJDFER

=R
O W e
[y
L[
iy
HlR—H
plac St N
osERO—
oy iy 1
|
A= Ra—
Fbn—Tmr
HeEmt
Hoa
=B

I

[ X )
CFALEL
L
P
BoK(random1000)
1%
BoK(grid 1000)
0%

MKL

100%
90%
B0%
70%
B60% -
50%
40%
30%
20%
10%

0%



MKLn‘rﬁﬁﬁiﬁﬁf‘A%E ?

m Gehler et al : On Feature Combination
for Multiclass Object Classification

[ICCV 2009
n BERERSFEOLLE
o MKL
 LPBoost: SVM%555kRIIC S Sboosting
e CGBoost: LPBoost&IFR %3 Dboosting
o Average: Bk N—RILOEREN—RILET D
* Product: B8 N—RILOTREN—RILETD
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Name Test-time function Coefficients Training Parameters
) T — XN T ]
Averaging  y(z) = argmax ﬁ(% S Hm{a~)) ac +b] ;:[: ]}; (@b)e,ind.— Ce
e=1,...,
. 1/Fy T ac RO o, b),, ind. C.
Product y(x) = argmax :((Hinzl I{m{a*)) ) act+b] e RC (@,0): |
e=1.....C
. B e R“*F (e, be, 0°). O
MKL y(z) = drgll'llﬂ;.; Zm i Pm (ﬁ‘ m(2 z)" ac + be) a e RN ind.
o be RS
CG-Boost ?j( J = drgmax Zm 1 1?1(-‘",]']-“? m T b a€ {fﬁ{f o (ﬂ b]‘?' ind. Ce
; e=1,...,.C beR"
| BeR” L (e,b)e,ind 1. Cp
LP-/3 ;( r) = drgmax Zm 1 ﬂ)m (-!rfl nt{ J Qe,m T br m) a € ﬁﬂfﬁf N 7, ;'3-. IDI““}" L= ([}-. J.J
e=1...C btRLt{I- '
. . B rE j{'rl‘lﬂ:l ]. {f."t': b}ﬂ, IIIE| I Cmf
LP-B y(z) = argmax Vot B (Km(@) acm +bem) o e RPN 9 Bjointy 2.0 € (0,1)

e=1,...,

b[: ]RLW:.I"
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EE2:0xford Flowers

n AR 7A—ROTeT=—2t~I~[13]
n | 71E5RO){e. 801X

Single features Combination methods
Method | Accuracy | Time | Method Accuracy | Time
Colour | 60.9 = 2.1 3 || product 835 + 1.2 2
Shape 70.2 £ 1.3 4 || averaging 849 + 1.9 10
Texture | 63.7 = 2.7 3 || CG-Boost 848 +2.2 | 1225
HOG 38.5 = 4.5 4 | MKL (SILP) 85.2 £ 1.5 97
HSV 61.3 = 0.7 3 || MKL (Simple) | 85.2 £ 1.5 152
siftint 70.6 = 1.6 4 || LP-53 83.5 £ 3.0 80
siftbdy | 59.4 £ 3.3 5 || LP-B 854+ 24 98

MKLARZRIEL \SERTI3 <. Bdlitsproductt i, §
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Results for caltech-101

20 Caltech—101 (39 kernels) Caltech101 comparison to literature
................... :.-..-...-..-.......!..-...-..-..-...-.:-......-..-...-..-E...----------------\i-- E{]---T---"\i‘----r----:----:----_i.
T . "7
i : * } 1 ?{]_--_l----T .............. .,I.-n.-...-...-...-...-...-...-...-.: ................
"1 _;-:_Fd..f-_p S E{]_ ........... .g...-.___q,.. ...... .5..;__‘,_-.1-_:_._“.._::_.: ...... T I i
II"--'- a' ? 1rF-F ?-_
............................................................. E 5{]_...-...-..._.. .._._-\..-...-:.-..-...-...-...: ---..1,.--------
o : 7 —e— Znang, Berg, Mare and Mallk (CVPADE]
best feature o 40 | —e—Lazabnik, Schmid and Ponce [CVPROE) [
T overage TS| A O Bt -y |
—a—MKL rgsilp or simple)| Mulch and Lowe OV PROE)
LP_R o A —s— Pinto, Cox &nd DICaro (PLOS0E) ;
—+—LP-f : —e— GNiiN, Holub &nd Perona (TROE)
40 : | _n—II_F"—E . . 10 —+— LP_f [Tis paper)
5 10 15 20 25 30 5 10 15 20 25 30

#training examples #training examples




Results for Caltech-256
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Caltech—-256 (39 kernels)

- - I:md feahmra

—— poduct
= E )

—a— Ik
—a—|LP_5§
-a-P-B _
—&— Grifin, Halub and Porona (TROS)

@ Finioc, Cox and OvCario (PLCS08E)

20 30 _ 40 50
#training examples
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Bag-of -wordsHOF OB\

RE:BBOES - bag-of-words

Hiff:VWOES - bag-of-visual-words

m Video Google [Siv03]
F—"1—FRBEFE(ERBA T 7R ) OEI%
REBEAOWGH

n EERENEY7ETILOBIRAOH:

S 1F TR TABbag - of -wordsEpijiRET D

= PLSA (Probabilistic Latent Analysis)

= LDA (Latent Dirichlet Allocation)

= HDP (Hierarchical Dirichlet Process) 74




S TR IS—RIGBoFAIFO)

s TEXZANRITTOEENEY7ETIL

= Bag-of-wordsHRIRINICKEAEEEMIC
~EY7 DRI D

s FEY78XIF, BRIICIEET 5. K-means&E[RL.
s NEY 7%z, XE(EIR)EdETDE,
BXREICOLT P(zd) HhiRIFD
m Probabilistic Latent Semantic Analysis
n (ERN7S03 RGO T)iIREBIARHICFIETIL
n P(w,d)=P(d))_ p(w|2)P(z|d) TEMTIRFHX—RIEE
m Latent Dirichlet Allocation ¢igisiFciESHIEEA !)

= PLSA%ZXKR. ZIRBMONANUICRES T 17L 73 1.
A—R—2 19 T1 - 7T&EBiB. T—203(\EPLSATH 7.




mountain vrrinntinen K B X

file: /ptsa_grid_out/mourtaln 50010 pefz (9)

DR e ea =« P(Mountain({topic)
112
6061
167
186
407
023
161
334
949
981

Topic no. 0

Topic no. 1

= Mountain /

0 topics/ =

m

Topic no. 5§

Topic no. 6

Topic no. 7

=47 S ——
GMMIZ KB EBHLEBILCEMNTES

catiors, Tokyo, Japan
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m [Sivic ICCV05]
m Bag-of-keypoints modelZ#&H.

s TXRINRHRICL V' Ttopic detectionlc
FIBXNSPpLSA (probabilistic Latent Semantic

Analysis) & VC, topic detection &§T7.

» 4IBFROMEFHESFNsERE NS
4EFRO NG RRESE S EICRIN.

CLRIT—ILT2TENIF. 10EHKOWebBEIEMS7H9RFAER ! ?
E&F Rr—ILT2TEG . 75RRNNOZE{E=XAIFD]EE.
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Bag-of-video-words

s IFEEIHFH=E2VOIEL. spatio-temporal
visual wordsIC &~ CEhilzRIR

s BIEBBELEEHAZHE0.
cuboidig& [751% +#NZ 1O FiEZHhiL.
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KTHZ=—%tvh~

Walking Jogging Running Boxing Waving Clapping

- . P J -..
e T T g
e '.-.;-. B
- i e . - - - -
™ i o et ¢ |

Figure 8. Sample frames from the KTH actions sequences. All six
classes (columns) and scenarios (rows) are presented.




ahfaR [Lap08]
s DFEIF SVM + x2Nh—=RIL

The University of Electro-Communications
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Method Schuldt Niebles Wong ours
etal. [15] | etal. [13] | etal. [18]
Accuracy 71.7% 81.5% 86.7% 91.8%

Table 3. Average class accuracy on the KTH actions dataset.

s WO NERPOEBRIF. ¥193%
= ICCV2009COmmld. 97.1%

.
EN{ER:REBoF CoJsE. BPAIFEVAIMHIEIIRDFAEIFEAERC.
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HR

Walking
Jogging
Running
Boxing
Waving
Clapping

Table 4. Confusion matrix for the KTH actions.
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[Z%& 3 mk]
Lampert, C. H., Blaschko, M. B. and Hofmann, T.: Beyond Sliding
Windows: Object Localization by Efficient Subwindow Search,

CVPR 2008.
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T@n\_mo—;zﬁma: NUTEBE S LE.
(e.g. Caltech]101 $380%) ;ROBERIS. NGB,
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Word- lmage +ransla+|on model

02]
m Statistical translation (%n'l'ﬂ’]’lﬁﬁfﬁii:ﬂ)

» REO24BBTXRN#HRI-KR)EFERT—2EL,
ERETILZFBL, BiERZ1TS. XKiEZMENTE.
| have a red pen in pocket.

FAE TN RS & Ay b I o TG, | KEORRTFZ b
| have a blue eraser in my pencil case. =) FHOXHFERATEE

m \Word-image-translation model

s REOX——K{F Ti%’&a—"é"r—’itb EEETILEE

lion, ™ panda, | KEOBEEEEZ
grass " grass | (bounding box &)

W REDERIZ
N S w51

_ &M AEE

g
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Multiple Instance Learning

= Multiple instance learning
m positive bag : positive instance 231
- negaﬂve bag : positive instance Z&F 5|\

FA4F2 D
— = positive instance

[F70N.

positive bag negative bag

m Positive/negative bags &t] pos. inst & KHD

n EEEEETILEFUTE, FIRIFEOR RN L.

e Mi-SVM , Sparse Multiple Instance SVM
(Diverse Density (DD) [F&rSFLHEHNG(). )
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Region-based BoF
m Divide each image into regions by JSEG
(8 regions on the average)
D_Hn H_ﬂ_n&
' _H” , H_”L'L Bag-of -features
Wilin ~ (BoF) histograms
| F o (1000 -dim)
ﬁ o S il o]
. : . Ll
Segmentation (JSEG\J”_ o
88 Il Hn HHH n&

(&)
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Multiple Instance Setting

m Positive bags / Negative bags

@ positive ins,
.{ (foreground)
el
e ®
- 'S

® negative ins.
(background)

I ] ] The res+ o{ reglons are
Positive instances of flower negative regions,

pseudo-training images random images
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mi-SVM  [Andrew et al. NIPS 03]

m Apply soft-margin SVM iteratively

s Training - classifying = training -
classifying = ««<---

/ During the iteration, the hyper-
plane is approaching the optimal
plane 1o discriminate positive
instances from negative ones,

® positive ins,
(foreground)
® negative ins,
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Final Image Re—ranking

m Regard the best SVM output score of the
regions within an image as the score of
the image

= An image having one positive region at least
is a positive image !

m Rank images based on the scores
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n PRI EIC., SRIVBICBOF ANZINILZ{ERK.
ﬁﬂﬂl\.ﬁﬁ igICHERRSILNELE.

_ - e

X%5|H
$ waten Normalized Cuts.

R EE,
ZHA.

» HERRIE
HZET )L (MRF)
[C&H>TEFIR.
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Sliding Window

n (IBIREOERFIS, sliding window
) gAR B (Viola- Jones defecfor) HoGIC &3 A&k

BwindowlCHU TIFER2EFICH TS DF iR (iU % BE{RISBBI Jpan
C&LD, SHEIARMITEEICAEI ! !
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Pascal VOC 2009

m Classification (BIfR2&F D) FLIE
Detection (‘) 1RE ) AR Hithia 2R 7.
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Sliding windowsO)& iEil:EF:f

m Efficient Subwindow Search (ESS)

[Lampert et al. 2008] gp;sumorar. saztism.
 DHEPBEEICE>T. high score BBEIFRI D

= Jumping window [Chum et al. 2007]

n FRNOTII l—l\,ﬂsﬂﬁl\.&(%ﬂéwog
Bz R S

a Discriminability (word) = (#target obj,
containig w)/ (#obj, containing w)

m Generate pairs of high D(w) words and
generate rectangles, aggregate them,




aEWindowH—F: T o
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» FHBRARO RICR A EIRZENBA
n BEIC, FH@RARK (FRHZSVM) NGt R oJAE

n 77 T2 7 iR+71R (BB) OFRIR
» FEIR Clo<IaZFF-IcBBELTHRIR~(T, B, L, R]
T= I:','min\ +max]\ B= I:bmin\ bmax]\ L= I]min\ Imax]‘ R= [l‘ mins I mélx:|

» PREREAZERATS
» EFEREZRECAILTMEFONMBEZ R
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» PRI BROGTRZERICISDICY,
™EROBRTEiEI S

| Rectangle [t, b, |, ]

Rectangle [T, B, L, R]

rox,_ Lo [ilo- Ini] R= [rlo- rhi] X

= SF{IRASKX

n _ERRMOURH
sROERTZh—

| Largest possible rectangle [t bio, o, hm'T

T = [t th] | PBmallest possible rectangle Ltj;, by, Iio. hiol

B = [bia, br ]-
vy

upper Ry = AX I
f7(Ry) > max f(R)

fup'm:r'fﬁ_r'_] — erRJ .‘a.f.R;- =R
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=1 }_i

« BEEN—ZILOBE. HRWCES

f(h)=Y a,y,(heh) | "
i=1 =72 L. WzZal.ylh.

—weh=(W +w)eh n
s (B 1 Z2RRIRE. EAN7FH0LNRHIN. RIRTERH#HRIN
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m ESSTIX. 1B TXRIETS—[T.B.L.R]

o T= [tmim tmax]~ B=[bmin~ I3max]~ I—=[|min~ Imax]\ R=[rmin~ r'max]

L=[1,_. R S
=[r...r -
-'J)— [l fhling fT(B)y=w eh
%? -EE;—UB\;;& BeB:BIIBEDELLTD L,
|_
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m FRIETE: fl’E?ﬁ‘BE'—j([O)]E%b\%T%

-'
Larges: nﬂsmble rectanglp

) [tr,. Bio. ior Mol
T = [t tail | |Smallest possible ‘ectangle

[ty bie: hes il

B= [blu- bhl:l ::
| \
N I I R || Ity -
L.: [.ll':" Iri] S |:lh L 3. J:| LIZ [Illn- Iri R H; 2 . J-i_.1~1hj|

il Largest possible rectangle > | Largest possible rectangle
B [tio. Big. lio il B [tior Bigs lior hia] |
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= Bounding polygons [Yeh et al, 2009]
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Figure 8. Bounding hboxes (top) versus bounding ﬁ(ll}'gﬂll.‘; {hottom) (Section 3.2).
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@) Surface Estimation
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V-Left V-Center V-Right V-Porous V-Solid

[Hoiem, Efros, Hebert ICCV 2008

upport”

Slide by Derek MRS




The University of Electro-Communications
Tokyo, JAPAN (UEC) fw

Object Support
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80 Million Tiny Images: A
Large Data Set for
Nonparametric Object and
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Image Net

[2] Jia Deng, Wei Dong, Richard Socher, Li-Jia
Li, Kai Li, Li Fei-Fei : ImageNet: A Large-Scale
Hierarchical Image Database, CVPR, (2009).

I M A G E N [: 'j’ 3,280,813 images, 5247 synsets indexed
LR About Explore Download

Natlagged in. Login | Signup

ImageMet is an image database organized according to the WordMet hisrarchy (currently only the
nouns), inwhich each node of the hierarchy is depicted by hundreds and thousands of images. Currently
wig have an average of over five hundred images per node . We hope Imagehlet will become a useful
resource for researchers, educators, students and all of you who share our passion for pictures

Click Here to learn more about ImageMet.
SEARCH

What do these images have in cammaon? Find ouwt!

2009 Computer Science Department, Princeton University supporti@image-netory Copyright infringement
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amazonmechanical turk Jr— Sign In os » Warker

Your Account | HITs Qualifications
Introduction | Dashboard | Status | Account Settings
Mechanical Turk is a marketplace for work.

We give businesses and developers access to an on-demand, scalable workforce.
Workers select from thousands of tasks and work whenever it's convenient.

104,620 HITs available. View them now.

Make Money Get Results
by working on HITs

HITs - Human Intelligence Tasks - are individual tasks that
you work on, Find HITs now,

Ask workers to complete HITs - Human Intelligence Tasks - and
get results using Mechanical Turk. Register Now

As a Mechanical Turk Worker you: As a Mechanical Turk Requester you:

® Have access to a global, on-demand, 24 » 7 workforce
® Getthousands of HITs completed in minutes
® Pay only when you're satisfied with the results

® Can work from home
® Choose your own work hours
® Get paid for doing good work

Find an Work Earn Fund your Load your Get
interesting task money account tasks results

»

| Find HITs Now | GetStarted |
or learn more about being a Worker or lea

FAQ | Contact Us | Careers at &mazon | Developers | Press | Policies l
©2005-2009 Amazon.com, Inc. or its Affiliates An amazoncom. company
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‘Sushi’ in our own dataset
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‘Sushi’ over the world
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— Image region entropy : low

— Geo-location entropy : high
They exists everywhere in the world,
and the apperances are similar,
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_,_ U|i D Image region entropy: Ig
Geo-location entropy : @

- Variance of color did not reflect
on image region entropy, since we
use SIFT-based BoF representation,

- Holland and England are main areas.
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image region entropy
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Image region entropy: hig
Geo-location entropy : higl

dolphin

- Most of dolphins are taken in sea
or aquarium

 In seaside areas over the world
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