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Mouck no BusyanbHomy nopobuto: onucanme
30[04a: HOMTU KAPTUHKM, MOXOXME HA 3aMPOC

BM3YQASIbHO M CEMOHTUYECKM

OrpaneHHo He noxoxu

et
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Mouck HeueTkMX Ry6NMKATOB: onucaHue

30004a: HOMTM TPYMMbI HEYETKMX ay6nei B Konnekumm

[y6nu He py6nu

3 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.



TpapguumonHas apxurektypa cuctem CBIR

[Mouck no copep>kaHuto, NO BU3yANbHOMY NOAOOUIO
Content Based Image Retrieval (CBIR)

~
< Semin UHpekcupoBaHue
n3obpakeHuni
1306paKeHus vHAekcrpoBahve “Hekc,,
s XY ~
A
BblYMCTIEHNE
CUTHaTYp Basa faHHbIX
ﬁ y

—

3anpoc

Mowuck
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NHpekcnposanme nzobparkeHuin

A
\/

MoctpoeHue NMomewieHne BexTopos
BEKTOpPOB B XpaHunuLye,
NPU3HAKOB NnocTpoeHue MHpeKca

Fig. credit: http://www.vlfeat.org/ @
/
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Mouck nsobparkeHuin

A
\/

[laHHbIE BbICOKOM pPa3MEPHOCTH

CpepHee 3HaueHMe gs KAXQOro LBETOBOrO
kaHana: dim(x) = 3

] [ctorpamma no ogHomy kanany: dim(x) = 256
ICA-based texture: dim(x) = 21*30

| SIFT: dim(x) = 128 * N

[Nonck no Nnopobuo, NOUCK BAMKAMLLIMX

cocefen

Heobxopmm cnocob tak opraHu3oBaTh XPaHEHME,
uTo6bl MOXHO 6bINO MO 3aNPOCY BLICTPO U 3GPEKTUBHO
HAXOOMTb B XPaHUNMLe Hauboriee Nnoxoxue o6beKTb

6 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. @



Unpekcuposanme

Kaykmblit BEKTOP — TOUKA B MPOCTPOHCTBE BbICOKOWM PO3MEPHOCTM
(Hanpumep, dim=128 gns geckpuntopos SIFT)

/’® 0 / 128D descriptor
space

S
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Unpekcuposanme

CocepHre TOUKM B NPOCTPAHCTBE MPU3HOKOB COOTBETCTBYHOT ONIU3KMM BEKTOPAM,

KOTOPbIE COOTBETCTBYHOT NOAOBMIO M30BPAKEHMI

_J
mmmmmmTTTTTTT P
/ S g /
Model image 128D descriptor
space
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Target image

Fig. credit: A. Zisserman



Mounck 6nvixaniumx cocepemn

e-Nearest Neighbor Search (¢ - NNS)

[1nsa 3anpoca g Haiti nogmHoxecTBo Bcex Touek p € P (P — metpuueckoe
NPOCTPAHCTBO), TAKMX YTO:

dist(g, p) < (1+¢&) mipn dist(q,r)

MoxHo o6obwmts go k—nearest neighbor search ( K >1) (Top-K)

9 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. w



Monck 6nvrkaniumx cocepen

k—Nearest Neighbor Search (Top-k search)

oo.o .‘q

[ns 3anpoca q Haitm nogmHoxecteo A = P (P — metpuueckoe npocTpaHcTso):

|Al=k, Vp,e A Vp,eP\A: dist(q, p,) <dist(q, p,)

10 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. w



HausHbIM nogxopn

[1ns 3anpoca q

Buiumenus dist(g, p) ans scex touek p € P

O(N) gns kaxxgoro 3anpocal
(1P]=N)

11 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.



Hekoropbie uHgeKcHbIe CTPYKTYpbI

[lepesbs

—R-tree — nogxoput Tonbko ans Hebonbwmnx pasmepHocter (2D), nepeceuerue y3nos

—k-D tree — HeadbdekTHBHBI B CTlyuYaEe OCCUMETPUYHBIX AAHHBIX BBICOKOM PO3MEPHOCTH

—Vantage-Point tree (VP tree) (oguH 13 BapuaHTOB METPUYECKUX AepeBbEB)

O6parHbiit HAEKC
—Vocabulary tree

XawwmposaHue
—LSH

12 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.



KD-Tree Construction

Pt X Y
0.00 | 0.00
1.00 | 4.31
0.13 | 2.85

We start with a list of n-dimensional points.

13 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contain

ed herein is subject to change without notice.
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KD-Tree Construction

®
®od NO YES
° / \
® o ®
o0 @ © Pt X Y Pt X Y
® 1 001! 0.0 2 1.00 | 4.31
0 0
0.1] 2.8
3 3 5

We can split the points into 2 groups by choosing a
dimension X and value V and separating the points into
X>Vand X<=V.

W
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KD-Tree Construction

0%e © ®
o)
® o o®
®
@ .. ©
o0 ©
o ® ®
® ®
o)
oooo ®
®, o)
®

(o3

NO A YES
Pt | X | Y Pt | X | Y
1 0.0 1] 0.0 2 100|431

0 0

01]238
3 3 5

We can then consider each group separately and
possibly split again (along same/different dimension).

15 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is
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KD-Tree Construction

0%e © ®
o)
® o o®
®
@ .. ©
o0 o
o ® ®
® ®
o)
oooo ®
®, o)
®

We can then consider each group separately and

(o3

NO (YES
Pt X Y
2 1.00 | 4.31
Pt X Y Pt X Y
0.1 2.8 0.0 ] 0.0
3 3 5 1 0 0

possibly split again (along same/different dimension).
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KD-Tree Construction

o o
o T cS/ \b o’/ \o
5 ) :°:_. . e d/d/\b\b d/d/\b\b of é/\b\b

We can keep splitting the points in each set to create a
tree structure. Each node with no children (leaf node)
contains a list of points.

W
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KD-Tree Construction

J I l\@<\ AN

RS C{B\Z\b C{c{\b\b of C;b\b

We will keep around one additional piece of

Information at each node. The (tight) bounds of the
points at or below this node.

7
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KD-Tree Construction

Use heuristics to make splitting decisions:

Which dimension do we split along? Widest
Which value do we split at? Median of value of that split dimension for the points.
When do we stop? When there are fewer then m points left OR the box has hit some

minimum width.

7
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Nearest Neighbor with KD Trees

... | 0 .‘J. ° ..

We traverse the tree looking for the nearest
neighbor of the query point.

Slide credit: Brigham Anderson
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Nearest Neighbor with KD Trees

AN

y;

o \
N / N\,
ofike C{c{\b\é 55\@\@ of C{\b\b

Examine nearby points first: Explore the branch of

the tree that Is closest to the query point first.

Hewlett-Packard Development Company, L.P. The information contained herein is subject to change

without notice

Slide credit: Brigham Anderson
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Nearest Neighbor with KD Trees

] ‘5/@\/%0
. e . \bé/\b

Examine nearby points first: Explore the

22 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice
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N
Q

felilefpe
oo

oranch of
the tree that Is closest to the query point first.

Slide credit: Brigham Anderson
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Nearest Neighbor with KD Trees

B e BN

U R I VAN
| P

Lo IR ER

When we reach a leaf node: compute the distance
to each point in the node.

7

Slide credit: Brigham Anderson



Nearest Neighbor with KD Trees

N AN

LT I\
| P

Lo IR ER

When we reach a leaf node: compute the distance
to each point in the node.

7

Slide credit: Brigham Anderson



Nearest Neighbor with KD Trees

e AL
i o ° ° d/\b /\

| ded | ey qn

Then we can backtrack and try the other branch at
each node visited.
W
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Nearest Neighbor with KD Trees

T AL
1 T @/\@ VAN

| Tded | A e

Each time a new closest node Is found, we can
update the distance bounds.
g

26 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice
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Nearest Neighbor with KD Trees

Using the distance bounds and the bounds of the
data below each node, we can prune parts of the
tree that could NOT include the nearest neighbor,

27 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.
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Nearest Neighbor with KD Trees

[ L‘ ] 5‘%}% cs/b}%

o bPEOL| &Y

Using the distance bounds and the bounds of the
data below each node, we can prune parts of the
tree that could NOT include the nearest neighbor,

28 © Copyright 2012 Hewlett-Packard Development Company, L .P. The inf ti tained herein is subject to ch ithout notice. . . .
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Nearest Neighbor with KD Trees

Using the distance bounds and the bounds of the

data below each node, we can prune parts of the
tree that could NOT include the nearest neighbor,

/

29 © Copyright 2012 Hewlett-Packard D t C , L.P. The inf ti tained herein is subject to ch ithout notice. . . .
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Spheres vs. Rectangles
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Figure 1: vp-tree decomposition

Volume(Sphere) <
Volume(Cube)

ratio =

: )
| | '_,H_ N
_ AT T %{ﬁ T‘% IS
T [ LERT T
PR T
T r F i Hlu_;l—'.—_—--
i iy Il_—I_l:'r_:}:zl'—l—,l—- L‘——-
M AETE 1 '*LL— L in-n—
ST = |
T I TR B e

Figure 2: kd-tree decomposition

dimensionality T= ratio T

* relative distances
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7



Metpuueckme pgepeBbs

31 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.



Vantage point method

dv.Q)<u-o PeS;

d(q,p) 2[d(v,p)—d(v.q) Ml u—(-0o) =0
d(v,q)> u+o PES.

d(a,p) 2[d(v,q)—d(v,p) Pl (1 +0)-p) = o

32 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. w



Kak Bbibpatb onopHbie Touku?

e  MuHUManbHAS anMHA
paspenstoLen oyru

e  “Yrnosbie” Touku

NPOCTPAHCTBA

| b=2.5066

e  Yrobbl pepeso 6bino
cOANAHCUPOBAHHBIM

*  Makcrmym

CPeRHEKBARPATUHHOTO 0
OTKITOHEHMS
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[Mocrpoenme VP-tree

34 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.




O6parHblit MHAEKC

NMPEOAMETHbLINA YKASATE b

Anrtoxoppensuus 312

ArtoMaT koHeuH it 1045-1046

Anasut Herournka 621

AnpapiT kaHana 622

Anruorpagms 35-37, 834

bazuc B GyHKIIMOHANEHOM MpocTpatcTee 534
baiuc opToOHOpPMHpOBAHHEI 535

Basue Pucca 535

Basucubie dyHkIpm 534

BuoproronansHas cicTema gyHEMit 535
BroproroHanbHBIX KofithneTos cemelicTBo 525
BHOPTOroHATBHEIX CILIARHOB cEMERCTBO 525
bBuropas miockocte 146-148, 653-657

BeiipneT eMexciikanckad LUAna» 555
Beitsner-konuposanue 700-710
BeitpneT-konupoBaHue, pacder kpaHTosatensa 709
Beitpner-naxkersl tpexmacinrabrbie S80-582
Beitrner-npeotpaszopatye 6eicipoe (BBIT) 548
Beiinner-npeobpazopanke GelcTpoe, HaoK
tuneTpon Xaapa 562

Beilipner-npeobpazopaHue DEICTPOE, TBYMEPHOS
567-571

BeiigneT-npeobpasosaHie GeICTpoE, OqHOMEPHOE
557-567

BeiipieT-npeobpazopaHnie beICTpOE,
TipencTaBIeHlie B BHae fepensa 578

35 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.

[1ns tekcroB: ctpyktypa ons
5$PEKTUBHOIO MOUCKA CTPAHML,
HO KOTOPBIX YMOMSHYTO CIIOBO. ..

Hawa yens: Haitm nzobparkerus,
KOTOPbIM COOTBETCTBYHOT 300HHbIE
BEKTOPA MPM3HAKOB.

Uro6bl Mcnonb3osath 3Ty Maeto,
HOM HOJO NMOCTPOMTbL M3 NMPM3HOKOB
CrnoBapb “BM3yanbHbIX crnos”.

7



«BusyanbHble cnosax»: ocHOBHAA mpaes

M3Bredem noKarnbHble MPU3HAKM U3 HECKOSTbKMX M30OPAKEHUN. ..

[1pOCTPAHCTBO NIOKAMbBHBIX NPU3HAKOB
(Hanpumep, SIFT-gpeckpuntopos)

36 © Copyright 2012 Hewleft-Packard Development Company, L.P. The information contained herein is subject to change without notice. Sllde Cred”' D. Nister w



«BusyanbHble cnosax»: ocHOBHAA mpaes

M3Bneyem NoKarbHbIE NPU3HAKM M3 HECKOSLKMX M30OPAKEHUA. ..

S
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[MpocTpaHCTBO NOKAMbBHBIX MPM3HAKOB
(Hanpumep, SIFT-peckpuntopos)
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«BusyanbHble cnosax»: ocHOBHAA mpaes

M3Bnedem noKarnbHble MPU3HAKM M3 HECKOSTbKMX M30OPAKEHUM. ..

[1pOCTPAHCTBO NOKAMbHBIX NPU3HOKOB
(Hanpumep, SIFT-gpeckpuntopos)
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«BusyanbHble cnosax»: ocHOBHAA mpaes

M3Bnedem noKarnbHble MPU3HAKM M3 HECKOSTbKMX M30OPAKEHUM. ..

[1pOCTPAHCTBO NIOKAMbBHBIX NPU3HAKOB
(Hanpumep, SIFT-gpeckpuntopos)
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«BusyanbHble cnosax»: ocHOBHAA mpaes

M3Bneyem NoKarbHbIE MPU3HAKM M3 HECKOILKMX M30OPAKEHUA. ..

[1pOCTPAHCTBO NIOKAMbBHBIX NPU3HAKOB
(Hanpumep, SIFT-gpeckpuntopos)
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«BusyanbHble cnosax»: ocHOBHAA mpaes

Or06pasnm GeckpunTopb! B TOKEHbI/ COBA MyTEM KBAHTOBAHMS
NPOCTPOHCTBA NPM3HAKOB '

KeaHToBOHME ne1 NoOMoLm
Knacrepmsaunm npoCcTpaHCTBA

- - -
—
-
-

LleHTpbl knactepos — «nemmbi»

/6 0 / / «BM3YQSbHbIX CIIOBY»
S [poctpaHcTeo
/ ® 0 NPU3HAKOB
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«BusyanbHble cnosax»: ocHOBHAA mpaes

Or06pasnm GeckpunTopb! B TOKEHbI/ COBA MyTEM KBAHTOBAHMS

NPOCTPAHCTBA NPMU3HOKOB

Kaxxgblit BEKTOP NPU3HAKOB
OTOBPAXKAEM B «CIIOBO» — HOXOQMM
6RMKAMLLMIA LIeHTP Knactepa

Onucsaem n3oBpaxeHue yepes
HAGOP «BM3YQrIbHBIX CIOBY

i = [NpoctpaHcTBo
/® 0 NPU3HAKOB

44 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without nc Sllde Cred”' K. Grauman. B Leibe
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BusyanbHbie cnoea
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O6parHblit MHAEKC U306paXKeHUIA MO BU3YArbHbIM
CNIOBAM

Homep Cnucok Homepos
cnosa  M306paXKeHUM

P )
1 |— 5,10, ...
2 |— 10,...
N3o6paxermne Neo5 N3o6paxermne Nel0
o o
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«MelLLOK BU3yanbHbIX CNOBY
Bag of visual words

47 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. Flg Cred”' Fei-Fei Li w



«MelLLOK BU3yanbHbIX CNOBY
Bag of visual words

CnoBapb B13yanbHbIX CMOB

Fig. credit: Fei-Fei Li




Kak nocrpoutb cnoeapb?

OcHoBHble BOMPOCHI:

* Kak Bbibpats dparmeHTsl M306pakeHmin?

Kakoi anroputm KBaHTOBAHMS,/ KNACTEPU3ALIMM MCMONBL30BATL?

C yuutenem / 6e3 yuutens

Kak Bbi6paTts MHOXECTBO M30OPA>KEHUM, UTOObI MOMYUUTL YHUBEPCASbHbIA CIIOBAPD?

Pasmep cnosaps, umcno cnoe?

49 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. Sllde Cred”' K. Grauman. B Leibe w
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Bbibop ¢pparmenTos

FEESE" MRl wEE
B ISEFIINE
e s r====22H0
HEFF S S x™™
BEEAEESEENE —~
~_ AEEEEEENF _
_SNEEEEEENNER

—

Dense, uniformly Randomly

points

« To find specific, textured objects, sparse sampling
from interest points often more reliable.

«  Multiple complementary interest operators offer
more image coverage.

« For object categorization, dense sampling offers
better coverage.

Mul’rip|e i’reres’r [See Nowak, Jurie & Triggs, ECCV 2000]

operators @
50 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. Sllde Cred”. K Grauman B Leibe
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Metopb! KBaHTOBAHUS/ Knactepmsaumum

TpapnuMoHHbIe peLueHums:

« kmeans, agglomerative clustering, mean-shift,...

lIcnonb3oBaHKUe MepapxXMUecKoi KNactepmsaLmm,
OPraHM3aLMa CrIOBAPS B BUAE AEPEBa:
«  Vocabulary tree [Nister & Stewenius, CVPR 2006]

Bonee 6bictpas MHaekcaums 1 nouck npu Gonbluem pasmepe crosaps!
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[NocTpoenme pepesa
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Unpekcuposanme
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Unpekcuposanme
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Unpekcuposanme

o Kaxgpit yzen gepesa —
0OPATHBIN MHAEKC

» Kaxppit yzen gepesa
XPAHUT UOEHTUDMKATOPSI
M30OPAXKEHUM U YACTOTY
COOTBETCTBYHOLLIErO CIIOBA B
mzoBpakermu (unu t-idf)

!

Img2, 1 Img], 1

| Img 1, 2 |

55 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. Sllde Cred”' T. Tommasi @



NMouck
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Vocabulary Tree: Performance

Evaluated on large databases

* Indexing with up to TM images (o

70| \
68! 8 Full set )

Test set

Performance (%)

Online recognition for database
of 50,000 CD covers 66/

e Retrieval in ~1s

10k 100k ™
Database Size

Find experimentally that large vocabularies can be
beneficial for recognition

57 © Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. Sllde Cred”' K. Grauman. B Leibe @
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Locality Sensitive Hashing (LSH): motivation

Similarity Search over High-Dimensional Data

Image databases, document collections etc

Curse of Dimensionality

All space partitioning techniques degrade to linear search for
high dimensions

Exact vs. Approximate Answer

Approximate might be good-enough and much-faster
Time-quality trade-off

Need sub-linear dependence on the data-size for high-dimensional datal
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LSH: Key idea

Hash the data-point using several LSH functions so that probability of
collision is higher for closer objects

* |dea: construct hash

functions g: R — U such that R
for any points p,q: -t o mi- X
= It |[p-qlf =, then Prlg(p)=g(q)] 1o
iSih-i-g-h” ‘not-so-small” oooe | ot00 | o0
— If [|p-q|| >cr, then Pr[g(p)=g(q)] ® @
is “small”

* Then we can solve the
problem by hashing

Indyk & Motwani, 1998
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LSH [Indyk-Motwani'98]

A family H of functions h: RY — U is called
(P,,P,,r,cr)-sensitive, if for any p,q:
—If |[p-q|| <r then Pr[ h(p)=h(q) ] > P,
— If |[p-q|| >cr then Pr[ h(p)=h(q) | < P,

« Example: Hamming distance
— LSH functions: h(p)=p, I.e., the i-th bit of p
— Probabillities: Pr[ h(p)=h(q) | = 1-D(p,q)/d

p=10010010
g=110107110

Slide credit: P. Indyk



LSH (anbrepHatusHoe onpepenexue)

[yctb P MHOXECTBO OBBEKTOB (TOUEK B MPOCTPAHCTBE BbICKOKOM PA3MEPHOCTH),
sim — $yHKums nopobus obvekrtos: SIM: P x P —[0,1]

Torpa cxema LSH — 310 cemeiicteo xaw-yHkumin H, umetowmx pacnpepenerme D,
Takmx uto npwm BeiIGope ¢yHKkumn h € H cornacHo pacnpepenenmio D:

Proc [n(Q) = h(p)]=sim(q, p) Va.peP
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LSH: nupexkcupoBaHue

Bxon;:
* Setof N points {p; ........ p,}

e [ — gpnvHa x3Wwa

e M — uncno xaw-Tabnuy

Brixop;:
o« Xow-tabnmupl T, i=1,2 .... M

I

Anropurm:

Foreach i=1,2 ... M

Initialize T. with a random hash function  g{p)=<h;(p), hy(p),...h.(p)>
Foreach i=1,2 ... M

Foreach j=1,2 ...N

Store point p; on bucket gip) of hash table T.
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LSH: nupexkcupoBaHue

9,(p;)
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LSH: nonck 6unmxanero cocepa

Bxon;:
* 3anpoc q

Brixop;:
o [NpubnuautensHbii GnvkaimMi cocen p Ans g

AnroputMm:
Foreach i=1,2 ... M

Foreach { p: Toua m3 sueitkun g{q) xaw-rabnmusi T}
IF |lg—p|[£cr THEN return o
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Ucnonb3oeanune LSH gns noucka Heuetkmx gyébnukaros

War 1: [Ons kaxgoro M306paXeHus KONAeKUMMU BbIUMCIIUTL HAOOP NOKASbHBIX
neckpuntopos (Hanpumep, Habop SIFT-geckpuntopos)

ar 2: Beiumcnunts xaLw-3HayeHme gng KaXXgoro feckpmnropa
lar 3: [ns kaxpo# napsl M306po>KeHMH BbIYMCIIUTD KONTYMECTBO COBMAQAOLLMX X3LUEM

LWar 4: [Qy6nmkatsl: napbl M306paxeHruii ¢ umcnom cosnagenmii > threshold
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OueHka meTo0B NOUCKaA

YUro oueHusaTth?

brictpopeiictame (efficiency)
e BaxxHo B CBA3M C BOMbLUMMM OOBEMOMM OAHHBIX

Kauectso (effectiveness)
» Kak nomepatb?
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[pobnembl oLeHKM

HeobxogumocTb Hanuums obLuei TeCToBOM KONneKumu

e Corel Photo CDs

 Brodatz texture collection: http://www.ux.uis.no/~tranden/brodatz.html
o CoPhIR: http://cophir.isti.cnr.it/whatis.html

 Yuactne 8 ImageCLEF, TRECVID, imageEVAL, ROMIP

Kak nonyumts oLeHKy peneBaHTHOCTM?

* Mcnonbzosanue konnekuui ¢ eoigeneHHbimm rpynnamm (Corel collection)

e OueHka nonb3oBaTENIMM
—Merop obuwero komna (Pooling)
—PaznunuHbie Buapl ouerkm (relevant — not relevant, ranking, ...)
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http://www.ux.uis.no/~tranden/brodatz.html
http://cophir.isti.cnr.it/whatis.html

OueHka kKauectsa

“You can see, that our results are better”
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YucneHHas oueHka kayecTse

TouHocTs (precision), nontota (recall)

No. relevant documents retrieved

Wecision -
F Total No. documents retrieved

No. relevant documents retrieved

recall - -
Total No. relevant documents 1n the collection

—Average recall/precision
—Recall at N, Precision at N
—F-measure
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YucneHHas oueHka

e Error rate

No. non-relevant images retrieved
Total No. images retrieved

Lrror rate =

« Retrieval efficiency

( No. relevant images retrieved
Total No. images retrieved

Retrieval efficiency = {  if No. retrieved > No. relevant,

No. relevant images retrieved
. Total No. relevant images
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Kaptunounbie gopoxxku va POM AI'!

C EM WM

http://romip.ru

o [louckK no Bu3syanbHomy nogobuto (c 2008)

- Konnekuus Flickr (20000 uzobparxerui)
— 750 tasks labeled

o [lounck HeuyeTKnx aybnmnkatos (c 2008)

- Konnekuus: Habop kagpos u3 sugeo notoka (37800 mzobpaskeHmii)

— ~1500 clusters
o [locTpoeHune TekcToBbiX meToK (c 2010)

- Konnekuus Flickr (20000 nzobparxenui)
— ~ 1000 labeled images
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Mouck no BuzyanbHomy nopobuto: HabnogeHus

Cnabas cornacoBaHHOCTb OLEHOK ACEeCCOPOB
* Yucno cnabopenesantHbix 377 (AND), 1086 (VOTE) u 3052 (OR)

Hu3skoe kauecTBO pe3ynbTaToB Y BCEX YUYACTHMKOB

AND-weak VOTE-weak OR-weak
0,02 0,035 0,08
0'01877”_”:”_ 7777777777777777777777777777777777777777777777777777777777777777777 0,03 ----mmmmm e e R R EEEEERERE 0,07"”':': """"""""""""""""""""" I R
0,026 -4+ 1 o
- 0,06 | v e RN R JRDEN SRR -
0,014 1--1.".] 0,025 - - 7‘ L
1oty 0,05 -1+ T3
0,012 = 002 44|
s 00Tl 3 0,04 -+
> > 0015 1-." o
0,008 : 0,034
0,006 {1 .". 0,014t
- L 0,02 1|
0,004 - - K
0,005 -~ 1"
0,002 .- 0,01
0 0 0

T
P(10) R-precision
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3aKnro4yeHume

[Mouck uzobparkeHmit: HeoOXOAUMOCTb MHAEKCUPOBATL [AHHbBIE BbICOKOA

PA3MEPHOCTH

e Wcnonb3oBaHue KNACCUUECKMX METOROB MHOTOMEPHOIO
MHOeKcmMpoBaHus (k-MepHble pepesbs, METPUUYECKME Aepesbs)

o  O6parHblit MHOEKC

e «Meuwok Bu3yanbHbix croey, vocabulary tree

* Locality Sensitive Hashing

OueHka meTogoB noucka

» EpuHblie TectoBble KONNEKUMM, eamHbIe METPUKM OLIEHKM
« Kayectso noncka noka sce elye ganexko or ngeana

e  POMMUIT - 1pebytorcs pobposonsbuypi!
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