O630p MeToaosB

E CpaBHEeHUs PUbMOB

Anekcen LLlannervH

Video Group
CS MSU Graphics & Media Lab



i CopaeprkaHue

= BBegeHue
« Pa3znnuusa B Bepcuax ¢omibMoB
= CpaBHeHne punbMoB

= Fast Sequence Matching
= [loncKk No cueHam

= VMlepapxuyecknn meton
= [IpeanoxeHHbi MeToq
= /[leTanbHoe CpaBHeHue

CS MSU Graphics & Media Lab (Video Group) 2
www.compression.ru/video/


http://www.compression.ru/video/

Pasnnunsa B Bepcusx dunbmoB
CMeHa nopsiaka cueH

‘V

Y143 e g S
..ll......l-l.....l...-..

[lepecTaHoBKa CLeH 6e3 N3MeHeHUs coaepXXMMOoro

CS MSU Graphics & Media Lab (Video Group) Kagpbl 13 M/¢ «LLpek» 3
www.compression.ru/video/


http://www.compression.ru/video/

Pasnnunsa B Bepcusx dunbmoB
YnaneHune/BcTaBKa CLEH
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BcTaBka HOBbIX CLIEH W YAaneHue CTapbixX

CS MSU Graphics & Media Lab (Video Group) Kaapbl n3 k/d «For senses» 4
www.compression.ru/video/


http://www.compression.ru/video/

Pasnnunsa B Bepcusax dunbmoB
A3MeHeHne OJTNMHbI CLUEHDbI

< w—d

iy | 7 -l -
= AT, ! 5 o —/ ), ’
ZA A DUl ey e
: vty 4 v - .,"- \ 2

&t l

YanuHeHue nnu YKOpaynBaHu1eE CLEHbI

CS MSU Graphics & Media Lab (Video Group) Kaapbl n3 k/d «For senses» 5
www.compression.ru/video/


http://www.compression.ru/video/

Pasnnunsa B Bepcusx dunbmoB
KaapvpoBaHue

10 LeH3ypnpoBaHus [locne ueH3ypmnpoBaHus

CS MSU Graphics & Media Lab (Video Group) Kagp u3 punbma «Obnactu TbMbl» 6
www.compression.ru/video/ http://www.movie-censorship.com/report.php?ID=676497


http://www.compression.ru/video/

Pasnnumna B Bepcnsax u1bMoB
OTpaXkeHune

[10 pefakTMpoBaHUA [locne pegakTnpoBaHUA

CS MSU Graphics & Media Lab (Video Group) Kagp u3 punbma «Obnactu TbMbl» 7
www.compression.ru/video/ http://www.movie-censorship.com/report.php?ID=676497


http://www.compression.ru/video/

Pasnnunsa B Bepcusx dunbmoB
3aMeHa Kaapos

LA

JTHTH

[10 peaakTupoBaHUA

[locne pegakTnpoBaHUA

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

Kaap n3 ¢unbma «Obnactu TbMbl»

http://www.movie-censorship.com/report.php?ID=676497


http://www.compression.ru/video/

Pasnnunsa B Bepcusx dunbmoB
IcKaXkeHna KoOHBepTauum

2D Bepcus

CS MSU Graphics & Media Lab (Video Group) Kagp u3 M/ «LLpek» 9
www.compression.ru/video/


http://www.compression.ru/video/

Pasnnunsa B Bepcusx dunbmoB
IcKaXkeHna KoOHBepTauum

3D Bepcusa (neBbint pakype)

CS MSU Graphics & Media Lab (Video Group) Kaap 3 M/d «Lpek» 10
www.compression.ru/video/


http://www.compression.ru/video/

Pasnnunsa B Bepcusx dunbmoB
IcKaXkeHna KoOHBepTauum

3D Bepcusa (npaBbin pakypc)

CS MSU Graphics & Media Lab (Video Group) Kaap v3 M/ «LLpek» 11
www.compression.ru/video/


http://www.compression.ru/video/

i CopaeprkaHue

= BBegeHue
» Paznunumsa B Bepcusix GunibMoB
« CpaBHeHue (punbMOB

= Fast Sequence Matching
= [loncKk No cueHam

= VMlepapxuyecknn meton
= [IpeanoxeHHbi MeToq
= /[leTanbHoe CpaBHeHue

CS MSU Graphics & Media Lab (Video Group) 12
www.compression.ru/video/


http://www.compression.ru/video/

CpaBHeHne punbMOB
Knaccndpukaums

Monck pybnukatos [MOUCK pasnnumm
YTO HY)KHO? ba3a pnnobmos dunbm-obpasey,

'pe ncnonbsyerca? YouTube KoHBepTauma

CS MSU Graphics & Media Lab (Video Group) 13
www.compression.ru/video/


http://www.compression.ru/video/

CpaBHeHune dunibMoB
[lonck ayénukaTtoB

A,
Punbm 3anpoc ’ basa PesynbTar
dUNbMOB
AHanor
«Yragan ¢punom .
No Kagpy»

|
//‘: ‘
N =

Kaap n3 k/d «2ddekT 6aboukm»
CS MSU Graphics & Media Lab (Video Group) http://www.monstersandcritics.de/downloads/downloads/articles2/ 14
www.compression.ru/video/ 70516/article_images/image4_1206735148.jpg


http://www.compression.ru/video/

CpaBHeHune dunibMoB
[Tonck pasnnyum

GRAPHICS & MEDIA LAB
VIDEO GROUP

HanaeHHble
OTANYMA

«Hangmn 10
OT/INUYUNN>

CS MSU Graphics & Media Lab (Video Group) http://d1.endata.cx/data/games/17730/08a1256732147_otlichiyal 15
www.compression.ru/video 1.jpg



http://www.compression.ru/video/

CpaBHeHune dunibMoB
[leckpunTopsl

GRAPHICS & MEDIA LAB
VIDEO GROUP

= [leckpunTop Kagapa — XapakKTepucTuka, OAHO3HAYHO
onucbiBaroLLlasa Kaap

= CpaBHMBATb AECKPUNTOPbI NPOLLE, YEM Kaapbl LIE/TUKOM,
NO3TOMY nepea CpaBHEHUEM, BbIYNCAAOTCA AECKPUNTOPDI

[lpnMep — rmcTorpaMmel
No APKOCTU

CS MSU Graphics & Media Lab (Video Group) http://www.intuit.ru/department/publish/btphoto/6/2.html 16
www.compression.ru/video/


http://www.compression.ru/video/

CpaBHeHne punbMOB
HekoTopble B1abl AeCKPUNTOPOB

= [McTtorpamMmsbl no:
= SpKoCTH

= LiBeTy
= HanpasneHuto rpaaneHToB
= HanpaBneHno BEKTOPOB ABUMXXEHUS

= MecTonosioXkeHne caMoro TeMHOro y4yacTtka
= [1pOAO/MKUTENBHOCTb CLIEHbI

CS MSU Graphics & Media Lab (Video Group) 17
www.compression.ru/video/


http://www.compression.ru/video/

‘L CopaeprkaHue

= BBegeHue

= Fast Sequence Matching
= [loncKk No cueHam

= Vlepapxmyeckmn MeTon

= [1peanoXxeHHbIn MeTon

= /[leTanbHoe CpaBHeHue

CS MSU Graphics & Media Lab (Video Group) 18
www.compression.ru/video/


http://www.compression.ru/video/

i Fast Sequence Matching

MeToa npeaHa3HadeH A novcka AybnukaTos

1.  BblUMCNeHne oeckpunTopoBs
1) PaspeneHue Kagpa Ha 4acTtu
2y [locTpoeHue rmcrtorpamMm

2. CpaBHeHue BMaeo
1y [locTpoeHne Tabnuupl
2 onck coBnaaeHnn

3y Bblbop Hanbonbluen obuien
noanoc/efoBaTENbHOCTY

CS MSU Graphics & Media Lab (Video Group) M.C. Yeh, K.T. Cheng, “Video Copy Detection by Fast Sequence 19
www.compression.ru/video/ Matching,” in Conference On Image And Video Retrieval, 2009


http://www.compression.ru/video/

Fast Sequence Matching
BbluncneHmne oeckpuntopoB

1. JlennM Ha 4 4YacTtu
2. CTpouM rmctorpaMmmbl No LBETY
3. Bbluucngaem peckpunTtopsl

CS MSU Graphics & Media Lab (Video Group) M.C. Yeh, K.T. Cheng, “Video Copy Detection by Fast Sequence 20
www.compression.ru/video/ Matching,” in Conference On Image And Video Retrieval, 2009



http://www.compression.ru/video/

Fast Sequence Matching
Tabnuua cpaBHEHUM

GRAPHICS & MEDIA LAB
VIDEO GROUP

= CpaBHMBaEeM OeCKpUMTOpbI
= Co3paeM Tabnuuy
= Bblagensem anaroHanu

+ sequence 1 » sequence 1
fof, 3 f, T fg £ o fo o fyfofiafiafis e iy fofy f3 fy fofg F f fofp B o fafg fis B By
f, f,
f, £
f, f: N
f, f, N
f. f. e
f. f. N
f, f, .
v f‘ f:;: \
f, o 5
w 2] w 9
-‘é fl(l 8 fm \
e f, S tie AR
=3 3
o f, o f,
@ ®
N f].-, N fl;',
CS MSU Graphics & Media Lab (Video Group) M.C. Yeh, K.T. Cheng, “Video Copy Detection by Fast Sequence 21

www.compression.ru/video/

Matching,” in Conference On Image And Video Retrieval, 2009


http://www.compression.ru/video/

Fast Sequence Matching
BbigeneHue agmaroHaneu

Ncnonb3yeTtca MeTtoq cpaBHeHna OHK

a) Bblaensgem Bce guaroHanu

by Hanbonee KOpoTKMe BblbpacbiBaeM

) BblaensieM pernoHbl CKOMIEHNS AnaroHanem
d) bnnskne 4actn B pernoHe CoeanHseM

\\\\\\ \\\\\\ N\ \\\

N\ $ X
\ % \\ \ \\ % \\
(a) ' (b) | (c) | (d)

CS MSU Graphics & Media Lab (Video Group) W. R. Pearson, and D. J. Lipman. “Improved tools for 22
www.compression.ru/video biological sequence comparison,” 1988

N |



http://www.compression.ru/video/

Fast Sequence Matching
[loaBegeHmne NToros

= [10 cyMMapHOW ANMHE HAaUAEHHbIX AOCTAaTOYHO
NJSIMHHBIX ANaroHanen onpeaensieTcs CXoXecTb
MCTOYHMKOB

= TakuM 0bpa3oM, HaxoanTcs HambosbLias obuas
noanocneaoBaTeNibHOCTb KaapoB B BUAEO

CS MSU Graphics & Media Lab (Video Group) M.C. Yeh, K.T. Cheng, “Video Copy Detection by Fast Sequence 23
www.compression.ru/video/ Matching,” in Conference On Image And Video Retrieval, 2009


http://www.compression.ru/video/

Fast Sequence Matching
BbiBOAbI

J10CTOUHCTBA:
= He3aBUCHMMOCTb OT AECKPUNTOpPOB
= [lokagpoBad TOYHOCTb

HeaocTaTku:
= Bpems paboTbl 3aBUCUT OT NpoM3BEAEHUS AJSIMH BUOEO
= PecypcoeMkocTb (~6 'b Ha Tabnunuy ans 24 Buaeo)

= HeycTtonumBocTb npu paboTte ¢ hmnnbMamMm € pa3HbIMU
4YacToTaMn KaapoB

CS MSU Graphics & Media Lab (Video Group) 24
www.compression.ru/video/


http://www.compression.ru/video/

‘L CopaeprkaHue

= BBegeHue

= Fast Sequence Matching
= NMOUCK no cueHam

= Vlepapxmyeckmn MeTon
= [IpeanoxeHHbi MeToq
= /[leTanbHoe CpaBHeHue

CS MSU Graphics & Media Lab (Video Group) 25
www.compression.ru/video/


http://www.compression.ru/video/

i MeToa nNouncka cueH

MeTopa npeaHasHayeH Ans noucka rno 6ase

1.  BblUMCNeHne oeckpunTopoB
Pa3bueHune BMaeO Ha CLEHbI

2. CpaBHeHue BMnaeo
1 OueHKa pasHuubl cueH
2y  Bbl6Op Hamny4wero coBnageHus
3  O6paTHbIM NOUCK

CS MSU Graphics & Media Lab (Video Group) 26
www.compression.ru/video/


http://www.compression.ru/video/

[leckpunTop Kaapa

i MeToa Noucka cueH

= Pa3zbueBaeM kaap Ha 61oku 32*32

= [1ng Kaxkaoro 6510ka CTPOMM MMCTOrpamMMbl
No SIPKOCTU

H(x,y) ={h (x,y), k =1,m},

rae (X, Y) — nonoxeHue 6510Kka B Kagpe

M = 64 — KOJIMYECTBO YPOBHEN APKOCTU
B M’MCTOrpaMMe

CS MSU Graphics & Media Lab (Video Group) 27
www.compression.ru/video/


http://www.compression.ru/video/

O6paboTka aeckpunTopos (1)

i MeToa Noucka cueH

BbluncngaemM pasHOCTb KaapoB -
AH (X, y,t+1)={h (X, y,t+1) —h (X, y,1),k =1, m},
Diff (t+1) = > S(AH (t +1)),

m X’y
S(H)=> |h|
k=1

H(t): H(t+1): AH(t+1):

CS MSU Graphics & Media Lab (Video Group) 28
www.compression.ru/video/


http://www.compression.ru/video/

MeToa noncka cueH
O6paboTka aeckpmnTopos (2)

= ObpabaTbiBaeM MaccMB pa3HOCTEN
BbICOKOYACTOTHbIM (PUNbTPOM

= CTpouM aepeBo CLueH NyTeM NoucKa
MaKCMMYMOB Pa3HOCTU B MaccuBe

= CTpouM MaccmB cpeaHux apkocTen 6/10k0B A
NIOKaNbHOro CpaBHEHUS

CS MSU Graphics & Media Lab (Video Group) 29
www.compression.ru/video/


http://www.compression.ru/video/

MeTon GMLabVideoGroup

[locTpoeHune aepeBa CueH

1. HaxoauM MakCUMyM
PA3HOCTU | | | | |

2. CTpouM BepLUMHY frames
nepesa

3. [lpaBas n nesas 4yacTtu
CTaHOBATCH BETBAMMU

4. BeTBW aHANOrM4yHoO
nenuMm aanblie

5. [leneHue npoucxoauTt
N0 3a4aHHOU rNyOUHbI

difference

CS MSU Graphics & Media Lab (Video Group) 30
www.compression.ru/video/


http://www.compression.ru/video/

MeToa NnoucKa cueH
TepMUHONoOrmng

= CMna cMeHbl CLUeH — Mepa Pa3HOCTU CoCedHUX
KaApOB B MeCTe CMeHbl CLieH

= KoopauHaTa — MecTonosioXXeHne CMeHbl CLieH
B dunbme (HoMep Kaapa)

CS MSU Graphics & Media Lab (Video Group) 31
www.compression.ru/video/


http://www.compression.ru/video/

MeToa noucka cueH
CpaBHeHne (PnNbMOB

1. BblbrpaeTca HayanbHas ToOUYKa NOUCKA —
CMEHa CUeHbl C HanbonbLien cuion

2. HaxopaTtcs cMeHbl-kaHaMAaaTbl C NOXO0XEN
CUIOM B BTOPOM (hpunbMe

3. KoopauHaTbl CONOCTaBASAOTCSA U BbINOSTHAETCS
OLIEHKA Pa3HuLbl CLIEH

32

CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/


http://www.compression.ru/video/

MeToa noucka cueH
OueHka pa3HuUbl cLueH

= [1na BCex CMeH cueH puibMa-3anpoca
nonbupaem Hanbosnee CXoXxyto CMeHy BO
BTOPOM (PUSIbME MO OLIEHKE

Diff (D', D,) =(D'-D,)* + a(t'-t.)?,

= (D'-D,) — /IOKanbHas pa3HuLa
 (t-t) — KOppenauus KoopavHaT

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

33


http://www.compression.ru/video/

MeToa noucka cueH
Bbibop Hanny4wero coBnazeHus

= CyMMMpyeM nosiydeHHble pasHULibl
COMOCTAaBJ/IEHHbIX CLIeH ANs Kaxxaoro gunbma
6asbl  Diff (D,D,) = Y Diff (D', D)

= BbiBMpaeM HaunyyLnii (C MUHUMAaSbHOIA
pa3HuULEN) pe3ynbTaT 13 H6a3bl

= BbinonHsem obpaTHbI NOUCK (CONOCTaBAsSEM
CLieHbl HA0bOPOT), ycpeaHsieM pe3ybTaThl

= BblgaemM KOHeYHbIN pe3ynbTaT

CS MSU Graphics & Media Lab (Video Group) 34
www.compression.ru/video/


http://www.compression.ru/video/

MeToa Noncka cueH
[leckpunTopebl

= Bpema nHgekcaumun: O(l), | —annHa dunbma
= CkopocTtb noucka: O(mlog(m)), m = max(p,q)

= D, J— KO/MYeCTBa CLiEeH B CPaBHMBAEMbIX
pparmMeHTax

= OrpaHnyeHusi: KoppekTHO paboTaeT TOMbKO C
NOCTAaTOYHO 60MbLLUMMU BUAEO, HE CrIpaBASIETCS
C NePeMOHTUPOBAHHbLIM BUAEO

CS MSU Graphics & Media Lab (Video Group) 35
www.compression.ru/video/


http://www.compression.ru/video/

MeToa noucka cueH
Pe3synbTaThbl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Anropunt™ TectmpoBascs Ha 6a3e n3 ~900 hnnbMOoB,
pa3buTbiX Ha 5 rpynn.

Pa3mep rpynn ¢puibMoB U X ONUCaHNN

Homep rpynmbi Pasmep rpynnol Pasmep nHaekca | Pazmep nocne cKatuA
(Mb) (Mb) (Mb)
1 7170 4,6 0,86
2 870 1,0 0,18
3 2690 0,9 0,18
4 3050 2,5 0,43
5 480 0,74 0,05
ObbeanHeHHan
13900 9,74 1,7
rpynna
CS MSU Graphics & Media Lab (Video Group) 36

www.compression.ru/video/
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MeToa noucka cueH
Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

B . Group 2 ~ . Group 3
Precision — oTHoweHne — °° I o
NpaBUNIbHO OOHapY>XXEeHbIX o 07
K YMCy O6HApY>XEHHbIX £ . \ e
Recall — oTHOLLEHME b " o3
NpaBWIbHO OBHAPYXXEHbIX °2 02

K YNCNY NpaBUIbHbIX

0 0
0O 01 02 03 04 05 06 0.7 08 09 1 0O 01 0.2 03 04 05 06 0.7 08 09 1
Recall Recall

Group 4 United Group
1 1
padukn gng rpynn 09 L oo \
Nocne0BaTe/IbHOCTEN o o 1
c . c . \
Yem Bbilwe v npaBee —  $°¢ 8 o \
TeM nyyule £ 04 & 04
0.3 0.3
0.2 0.2 N
0.1 0.1 I
0O 0.1 0.2 0.3 04 05 0.6 0.7 0.8 09 1 00 0.2 0.4 0.6 0.8 1
Recall Recall
CS MSU Graphics & Media Lab (Video Group) 37

www.compression.ru/video/
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MeToa Noucka cueH
BbiBOAbI

J10CTOUHCTBA:
= BO3MOXXHOCTb MOMUCKa 4YacTn puibMa

= Manbin pa3smep aeckpmntopoB (1 6anT Ha kaap)
HepocTtaTku:

= He paccumTaH Ha TOYHOE CpaBHeHUue
= XyXe paboTaeT ¢ KOpOTKMMU BUAEO

CS MSU Graphics & Media Lab (Video Group) 38
www.compression.ru/video/


http://www.compression.ru/video/

‘L CopaeprkaHue

= BBegeHue

= Fast Sequence Matching

= [lIOUCK MO CUeHaM

= Mepapxuueckuun meton
= [IpeanoxeHHbi MeToq

= /[leTanbHoe CpaBHeHue

CS MSU Graphics & Media Lab (Video Group) 39
www.compression.ru/video/


http://www.compression.ru/video/

i Nepapxunueckmum meton

MeToa npeaHa3HavyeH A1 Noucka Konmn
1.  BblaeneHue Kn4yeBbIX KaapoB

2. CpaBHeHue rnobanbHbIX AeCKpunTopoB
3. [lpeaBaputenbHas OoueHKa

4. CpaBHeHWe nokanbHbIX AeCKPUNTOPOB
(npn HeobxoaMMOCTH)

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
CS MSU Graphics & Media Lab (Video Group) “Practical Elimination of Near-Duplicates from Web Video Search” 40
www.compression.ru/video/ ACM International Conference on Multimedia, Sep. 2007


http://www.compression.ru/video/

Mepapxuyecknn meton
[[nobanbHble AecKpunTopbl

AleCKpUNTOopbl BCEX KHOYEBLIX KaapOoB
CYMMUPYIOTCS B €AUHBIN BEKTOP,

VS — (81,821---1Sm)1si — EZhU

n .
y , J=1
h;; — i-1 JECKPUMNTOP j-r0 KJIOYEBOI0 Kaapa, n —
KOJIMYECTBO K/IHOYEBLIX KaApoOB
S; — i-U AECKpUNTOp UTOroBOro BEKTOPa

m — KOJINYECTBO JECKPUMTOPOB

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
CS MSU Graphics & Media Lab (Video Group) “Practical Elimination of Near-Duplicates from Web Video Search” 41
www.compression.ru/video/ ACM International Conference on Multimedia, Sep. 2007
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Nepapxmnuecknn Meton
CpaBHeHue rnobanbHbIX AEeCKPUNTOPOB

OueHunBaeTcqa EBKInaoBa pa3HOCTb MOJTYYEHHbIX
BEKTOPOB MCTOYHUKOB
2
Z(Xk o Yk)

R(V, ‘Vj) :d(\/Si’VSj) :\l

Ecnn oHa He npeBbllaeT HeEKOTOPOro rnopora Th,
MOX>XHO CYMTATb BUAEO CXOXNMMU

m

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
CS MSU Graphics & Media Lab (Video Group) “Practical Elimination of Near-Duplicates from Web Video Search” 42
www.compression.ru/video/ ACM International Conference on Multimedia, Sep. 2007
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Mepapxuyecknn meton
CxoxecTb rnobanbHbIX AECKPUNTOPOB

GRAPHICS & MEDIA LAB
VIDEO GROUP

Ha anarpaMmme nokasaHoO KOJIMYEeCTBO BUAEO C
3a/1JaHHOM pa3HULEN r10banbHbIX AECKPUITOPOB

800

Konn4yectso BMAEOPOIMKOB

—e— (CXoxxue Bnaeo
—m— Pa3nunyHble BUAEeO

Ll I.I Ll I‘I ] L]

S —~ N ™
S o O

< 10
S o

O — oo o) — — ™ ] =T Lo O -

. . . . . . . . .
(- o [ (- — — — — — — —

Pa3HuUa rnobanbHbIX AECKPUNTOPOB

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
“Practical Elimination of Near-Duplicates from Web Video Search”
ACM International Conference on Multimedia, Sep. 2007

43
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Nepapxmnuecknn Meton
JloKanbHbIe AeCKPpUNTOPbI

= Ecnu TpebyeTtcsa yTouHeHne, KntoYeBbIE Kaapbl
CPaBHMBAOTCS MOMapHo

= CpaBHeHMe nponcxoauT B (PUKCMPOBAHHOM
KOKHE»

Vv, [1 |
W — pa3Mep OKHa window
df — pa3HoCTb ANWH .
| — CpaBHMBAEMbIN Kaap

N — anvHa dunbma B b6ase

of

) f
max(1, i-df-w) min(i+df+w, n)

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
CS MSU Graphics & Media Lab (Video Group) “Practical Elimination of Near-Duplicates from Web Video Search” 44
www.compression.ru/video/ ACM International Conference on Multimedia, Sep. 2007
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Mepapxuyecknn meton
Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

B Tectax, Ansa kaxaoro n3 24 Buaeo, nckanucb aybnukatel B 6onbion b6ase.
Recall = npaBunibHO HanAEHHbIE / KONNMYECTBO AYO6IMKATOB
Precision = npaBuibHO HaWAEHHbIE / BCEro HauAEHHbIE

1 [
0.9 r
0.8
=0.7
=
44
= 0.6 |
4¥]
ey
0.5
0.4 r _
——] =2 3 4 —%—5 —e—§
0.3 F — 7 8 9 ——10 —=—11 12
13 14 15 16 —17 18
0.2 r 19 20 21 ——22 —%—23 —»— 24
U. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1
5 10 15 20 25 30 35 40 45 50 53 60 65 70 75 8O 85 90 95 100
Recall
Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
CS MSU Graphics & Media Lab (Video Group) “Practical Elimination of Near-Duplicates from Web Video Search” 45

www.compression.ru/video/ ACM International Conference on Multimedia, Sep. 2007
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Nepapxmnuecknn Meton
BbiBOAbI

GRAPHICS & MEDIA LAB
VIDEO GROUP

J10CTOUHCTBA:

= Bbicokasi ckopocTb paboTbl (6e3 yyeta nHaekcaummn)
= Manas pecypcoeMKocCTb (AeCKpUnTopbl + «OKHO»)
HepocTtaTKu:

= HKM3Kag TOYHOCTb CpaBHEHUS

= He paboTtaet c ntobbIM NepemMoHTaXXOoM

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
CS MSU Graphics & Media Lab (Video Group) “Practical Elimination of Near-Duplicates from Web Video Search” 46
www.compression.ru/video/ ACM International Conference on Multimedia, Sep. 2007
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‘L CopaeprkaHue

= BBegeHue

= Fast Sequence Matching

= [lIOUCK MO CUeHaM

= Vlepapxmyeckmn MeTon

= NpeanoxxeHHbIN MeTOA
= /[leTanbHoe CpaBHeHue

CS MSU Graphics & Media Lab (Video Group) 47
www.compression.ru/video/
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i MeToa caBuroB

1. BblMUCNNTb AECKPUNTOPbI

2. [lpopeanTb AeCKpUnTopb.l

3. CoctaBuTb Tabnuuy npenobpaboTku
4. Hautmn coBnaagenHus

5.  YTOYHUTb CcOBNaAeHus

6. COCTaBUTb KapTy nepemMoHTaxa

CS MSU Graphics & Media Lab (Video Group) 48
www.compression.ru/video/
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MeToa cABUIroBs
[leckpunTopbl BUAEO

TpeboBaHUs K AecKpunTopaM BUAEO:
= YCTOMUMBOCTb K TpaHChopMaLmsM
= AJEKBaTHOCTb OLIEHKWN KaapoB

= BbICOKad CKOpOCTb nMoAcyeTa

= Manbin pa3mMep AecKpnnTopoB

Ha gaHHbI MOMEHT, UCNoNb3yTCa 64-
pa3psaHble TMCTOrpaMMbl MO SPKOCTU

CS MSU Graphics & Media Lab (Video Group) 49
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MeToa cABUIOB
Tabnnua npenobpabotkn (1)

GRAPHICS & MEDIA LAB
DEO GROUP

= [1NS KaXkaoro KYEBOro Kagpa UCTOYHMKA 1, HaxoamMm
Hauy4llee CoBMaAeHne B UCTOYHUKE 2

= CocTaBnseMm «1abnuuy», oTMedast TOUKU
= MeHsieM UCTOYHMKN MECTaMM, NMOBTOPSIEM

Kaapbl 3anpoca | Kaapbl 3anpoca
© AN © H
§ : \“\ § '\‘\ |
| : = I ' L '
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MeToa cABUIOB
Tabnnua npenobpabotkn (2)

GRAPHICS & MEDIA LAB
DEO GROUP

= CTpouM KoHe4Hyto Tabnuuy npenobpaboTku rno AByM
npeaBapuUTeNbHbIM MyTEM
JTOrNYeCKOoro C/oXeHus
T(a,b) = X(a,b) & Y(a,b)

= Kak pe3ynbtaTt, nony4yaercs
Habop ToYyek Hawuy4ylero
coBnageHns MubMOB

= 3arMOMMHAEM KaXkablu
BO3MOXHbIN CABUT (PUTbMOB .
ApYyr OTHOCUTESNIbHO Apyra .

Kaapbl 3anpoca

i.-"//

P

Kaapbl UICTOYHMKA

CS MSU Graphics & Media Lab (Video Group) 51
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MeToa cABUIOB
OnpeaenexHne coBnageHnu

1. B OKpecTHoCTu KaXkaoro caBura Haxoamm
TOYKY MUHUMYMaA PA3HOCTUN TMCTOIMpaMM

2. 3anoMMHAEM Habop nyylunx caoBUroB Ans
KNIOYEBOro Kaapa 1, OTAENbHO, ONTUMabHbIN

52

CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/
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MeToa caBuUroB
YTOYHEeHMe coBnaaeHun

GRAPHICS & MEDIA LAB
VIDEO GROUP

1. KaxaoMmy kaapy conocTaBnsieTCS ONTUMarbHbIN CABUM
6nmxanLero KNo4YeBOro Kaapa

>. B OKpecTHOCTM AaHHOro cABWUra, ULLIETCS HOBbIN YUl CABUT
AN KOHKPETHOMo Kaapa

3. B cnyyae, ecnu pasHuua KaapoB NPeEBbLIWAET 3a/laHHbIA Nopor,
Npou3BOAMTCA NoA60p HOBOMO ONTUMAnbHOro CABUra

4. [pousBoanTCcs MeaMaHHas dunbTpaums MaccuBa CABUIOB

5. [TOBTOPHO BbIMNOMHAOTCA NMYHKTbl 2 — 3, 0TMEYAOTCS YYaCTKM
NpPEeBbILLEHMS NOpora

CS MSU Graphics & Media Lab (Video Group) 53
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MeTopa cABUIOB
O6paboTka ocTaTKa

1. CocTaBnsieM NonHyto Tabnuuy CpaBHEHUN U3
oCcTaTka N ULWWEM ANaroHanu

2. B cnyyae HaxoxaeHunst 4OCTaTOYHO AJIMHOM
amnaroHanu (anvHa 6onbwe 10), oTMeyaeM
coBnageHue

3. [loMeyaeM ocTaBlleecd KakK Hepacrno3HaHHoe

CS MSU Graphics & Media Lab (Video Group) 54
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MeToa cABUIOB
Pe3ynbTaThl

Kappe! 3anpoca

[locTpoeHne Tabnuubl TN
ans punbMa 3a MUHYTY 3 N

O N \ | -

5 Nl

Q. A
Busyanusauma cmewenmmn g S
CLieH o e N

e N
YactuyHasa nocr-obpabotka .
(noka 6e3 BM3yanusauum) Tabnuua ans dunema
“Mulholland Drive”
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MeToa cABWUIOB
[TpMep CUNBHOMo NepeMoHTaXa

s Ponuk B34T ¢ YouTube
= Coaep>XuUT CUNbHBbIM NEPEMOHTAX

= COCTOUT 13 YCKOPEHHOW Hape3KU YeTbIpex
CEpUN U3BECTHOIro MynbTdUIbMa

[MonpobyeM HanTu NepeMoHTax

CS MSU Graphics & Media Lab (Video Group) 56
www.compression.ru/video/


http://www.compression.ru/video/

MeToa cABWUIOB
[IpobnemMa npu CUIbHOM NEPEMOHTaXe (1)

P-C C-P &

Tabnuupbl CpaBHEHMS: Kappei sanpoca.

ponuka c cepusamm (P- C)
cepun ¢ ponukom (C-P) =
ntorosas (&)

Ka_gpb MCTOl-IHMKa

CS MSU Graphics & Media Lab (Video Group) . - - | 57
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MeToa cABWUIOB
[IpobnemMa npu CUIbHOM NEPEMOHTaXe (2)

= [lpobnema:

YYacTKn CULLKOM KOPOTKUE, B pe3y/nbTaTe,
apTedaKkTbl HEOTIMUYNUMbI OT peasibHO HaNAEHHbIX
(pparMeHTOoB

s PeweHwne:

[IpUMeHsTb 6o1ee TOYHYI0 METPUKY CPABHEHUS
KaApoB AN1s YCTPaHEHUS apTedaKToB

CS MSU Graphics & Media Lab (Video Group) 58
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= BBegeHue

= Fast Sequence Matching
= [loncKk No cueHam

= Vlepapxmyeckmn MeTon
= [IpeanoxeHHbi MeToq

= /[leTanbHoe CpaBHeHue
»« NMob6nouyHoe
= C cermeHTaumemn

CS MSU Graphics & Media Lab (Video Group) 59
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[leTanbHOe cpaBHeEHMEe
OCHOBHbIE naeu

= Kagp NCToYyHMKa aenntca Ha 610Ky,
Hanpumep, 8x8 nukceneu

= [1ns KaXaoro Takoro 6510ka HaXoaUTCS Takow
610K B U3y4aeMOM Kaape, YTO UX pa3HULA
MWHMUMaJIbHa

= BblaensoTca 610kM ¢ OTHOCUTENBHO 6OMbLLIOW
Da3HULIEN

CS MSU Graphics & Media Lab (Video Group) http://compression.ru/video 60
www.compression.ru/video/
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[lobno4YyHoe cpaBHeHMe
[1poLiecc noncka

GRAPHICS & MEDIA LAB
VIDEO GROUP

A
A
MexonHLI Ka Bnok, ona Kotoporo O6nacTe OHOIO U3 HangeHHbIN
= Ap MbI ULLEM MOXOXUNA pakypcoB noao6HbIN 6ok

Jlekumn no oxaTtuo BMAeoO
CS MSU Graphics & Media Lab (Video Group) http://compression.ru/video/course/slides/ 61
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[lo6r104HOE cpaBHeHMEe
ConocTaBfieHne C pakypcamu

/
/

/
2

e

g

13 }/

5)
L=
9
L

\

INeBbIN pakypc Kagp un3 2D Bepcuu MNpaBbIn pakypc

Jlekumn no oxaTtuo BMAeoO
CS MSU Graphics & Media Lab (Video Group) http://compression.ru/video/course/slides/ 62
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[lobno4YyHoe cpaBHeHMe
BbiBOAbI

J10CTOUHCTBO:

= [IpoCTOTa peanm3aunmu
HepocTaTok:

= [Ipobnema Bblbopa pa3mMepa OKHa

CS MSU Graphics & Media Lab (Video Group) 63
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i CopaeprkaHue

= BBegeHue
» Pasnuumnsa B Bepcusix oubMoB
= CpaBHeHne punbMoB
= [IOUCK nepeMoHTaxa
= MeToabl Noucka
= [pepnoXxeHHbI MeToa
= /leTanbHoe cpaBHeHune

= [lo6no4yHoe
s C cerMeHTayueun

CS MSU Graphics & Media Lab (Video Group) 64
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i CpaBHEHME C cerMeHTaumen

1. Pa3buTtb n3obpaxkeHme Ha cerMeHTbI

2. VITepaTBHO COCTaBUTb KapTy pa3HuL

3. 3aBepLUUTb MOUCKOM KBaapaTHOM 0bnacTtu
4. OYNCTUTb OT apTedaKToB

L. Jia, M. Mandal, T. Sikora, “Efficient Disparity Estimation Using
Region based Segmentation and Multistage Feedback” in
CS MSU Graphics & Media Lab (Video Group) World Scientific and Engineering Academy and Society Transactions 65

www.compression.ru/video/ on Communications, 2006
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CpaBHEHME C cerMeHTaLumen
CermMeHTauus nlobpaxeHus

[ennm n3obpaxkeHne Ha 0651acTn No LUBeTYy

L. Jia, M. Mandal, T. Sikora, “Efficient Disparity Estimation Using

Region based Segmentation and Multistage Feedback” in
CS MSU Graphics & Media Lab (Video Group) World Scientific and Engineering Academy and Society Transactions 66
www.compression.ru/video/ on Communications, 2006
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CpaBHEHME C cerMeHTaLumen

GRAPHICS & MEDIA LAB

NTepaTuBHbIA MOUCK

= Ha KaxaoMm Lwware, HaxoanM caBUr HanMbOMbLLNX
cerMeHTOoB. 3a 2 — 3 wara, obpaboTtaetcsa 30 — 70%

s /3 ABYX KOHEYHbLIX KapT, COCTaB/14€M UTOIMOBYHO

Left View : Right View
D i Source E Source
> Stﬂge 1 llmage i llmage
Residue Segmentation E Segmentation
Pair 1 v D Image i Image
Stﬁge 2 < ] - v Segments E v Segments
Source . I 2 > Disparity Correlation E Correlation
Image Pair | Map :
} | Disparity Disparity
RE:QIJ’:’;!E I Map : Map
Pair N-1 v .| Consistency |,
Stage N Enforcement
N l Output

L. Jia, M. Mandal, T. Sikora, “Efficient Disparity Estimation Using
Region based Segmentation and Multistage Feedback” in

World Scientific and Engineering Academy and Society Transactions 67
on Communications, 2006

CS MSU Graphics & Media Lab (Video Group)
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CpaBHEHME C cerMeHTaLumen
3aBeplieHue

= Menkue cermeHTbl He 06pabaTbiBaeM, a
MCMNONb3YEM CTaHAAPTHbIN MOUCK OKHOM

= /13 KOHEYHOU KapTbl BblOpacbiBaeM CErMeHTbl
Cc < 60 nukcenamu

L. Jia, M. Mandal, T. Sikora, “Efficient Disparity Estimation Using

Region based Segmentation and Multistage Feedback” in
CS MSU Graphics & Media Lab (Video Group) World Scientific and Engineering Academy and Society Transactions 68
www.compression.ru/video/ on Communications, 2006
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CpaBHEHME C cerMeHTaLumen
Pe3synbTaThbl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

L. Jia, M. Mandal, T. Sikora, “Efficient Disparity Estimation Using

Region based Segmentation and Multistage Feedback” in
CS MSU Graphics & Media Lab (Video Group) World Scientific and Engineering Academy and Society Transactions 69
www.compression.ru/video/ on Communications, 2006
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CpaBHEHME C cerMeHTaLumen
Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

CpaBHeHue c ground truth:

BLi ) _
OpurunHan Ground truth PesynbTtar

L. Jia, M. Mandal, T. Sikora, “Efficient Disparity Estimation Using

Region based Segmentation and Multistage Feedback” in
CS MSU Graphics & Media Lab (Video Group) World Scientific and Engineering Academy and Society Transactions 70
www.compression.ru/video/ on Communications, 2006
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CpaBHEHME C cerMeHTaLumen
BbiBOAbI

GRAPHICS & MEDIA LAB
VIDEO GROUP

J10CTOMHCTBA:

= [lpon3BonbHaga 061acTb CpaBHEHUS
= Bonbliag ToyHOCTbL

C CIN
K SR

Original Image Rectangular Window Segment Contour

HenocTaTok:
= bosnbluee BpeMs paboThl

CS MSU Graphics & Media Lab (Video Group) KaptunHka u3 “Efficient Disparity Estimation Using Region based 71
www.compression.ru/video/ Segmentation and Multistage Feedback”
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[leTanbHOe cpaBHeEHMEe
Bbiaenenue pasnuumn

O6Hapy>XuTb Kaap C pa3MYMEM MOXKHO MO
NMpU3HaKaM:

= BepTukanbHbI Napannakc

= bonbluasg owmnbka 6510Kka Npu noucke cpasy
B ABYX paKypcax

s OTHOCUTENbHbIN CKaYOoK OoWunbku 6s10Ka

CS MSU Graphics & Media Lab (Video Group) 72
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i [TanbHeuLre niaHbl

= YNy4ylwnTb NpeanoXeHHbin METOA NyTEM
MOoANMUKaLIMK AECKPUNMTOPOB

= [lepenucaTb KoA B BUAE OTAE/IbHOM
NporpamMmmbl

= Caenatb BbIBOA NOCTOOPaboTKU
= [lobaBuTb AeTanbHOEe CpaBHEHME

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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i. M. C. Yeh and K.T. Cheng, "Video Copy Detection by Fast Sequence
Matching,” in Conference On Image And Video Retrieval, 2009

2. Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
“Practical Elimination of Near-Duplicates from Web Video Search,” in
ACM International Conference on Multimedia, Sep. 2007

3. L. Jia, M. Mandal and T. Sikora, “Efficient Disparity Estimation Using
Region based Segmentation and Multistage Feedback,” in World

Scientific and Engineering Academy and Society Transactions on
Communications, 2006
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JTabopaTopuns KOMMNbIOTEPHONLE
i rpadukn U MynbTuMeama

Buageorpynna — 370:
= BbINYCKHMKW B acnuUpaHTypax
AHrnum, ®paHummn, LLiBenyapum
(B Poccnn B MI'Y n UMM mm. Kengpliwa)

= BbinyckHMKaMuM 3alLmLLEeHbl 5 ancceptauni

= Hambonee nonynsipHble B MUpe CpaBHEHUS
BUEOKOOEKOB

= bonee 3 MUNIMOHOB CKaYaHHbIX DUILTPOB
06paboTKn BUAEO

CS MSU Graphics & Media Lab (Video Group) 75
www.compression.ru/video/
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