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i OrnasneHue

> BBegeHue

o [4e ncnonb3yoTca MeToabl CONOCTaBNEHUS
BMAeo?

o OCHOBHbIE MOAX0Abl K ONMUCAaHUIO BUOEO

2 ANropuUTMbl COMOCTaB/IEHUS

a 3aKtoueHue, niaHbl
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[ Ae ncnonb3yTca MeToAbl
i COMOCTaBIeHUs BMAeo?

a [Nonck aybnukaTtos B 6a3e puibmMoB

o [eHepauus cueHapues A4 bbICTporo

MPOCMOTPA

o [lonck pparMeHTOB B H6ase
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i OrnasneHue

o BBepgeHue

> ANropuTMbI CONOCTaBJIEHUA
> AnroputMm GMLabVideoGroup
o ConocTaBneHne CTpokK
o WNepapxnyecknn meton

a [lonck onTMasnbHOro ConoCTaB/ieHUs B rpade

0 3aK/ItoyeHne, naHbl
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OCHOBHbIe 3Tanbl:

1. OnncaHue Bmnaeo:
a. PasbueHue Bnaeo Ha CueHbl
b. locTpoeHue gepesa CUeH

2. CpaBHeHWNe (PUbMOB

CS MSU Graphics & Media Lab (Video Group)



Anroput™M GMLabVideoGroup =2

PazbueHne Ha cueHbl

1. KaxkabiM Kaap onmncbiBAEMOW NOC/IEA0BATENBHOCTU

pa3bueaeTcs Ha 6nokn 32x32 nukcena

2. nsa kaxaporo 610ka CTpoUTCS MMCTorpaMMa

pacrnpeneneHnst SpKocTu
H, ¥, t) ={h (x, ),k =1 m},

rae (X,Y) — koopauHaTa 6110Ka B Kaape,

M =64 — KoNAMUYEeCTBO YPOBHEN SPKOCTU B MMCTOrpaMMe.
7
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Anroput™ GMLabVideoGroup 23

PazbueHne Ha cueHbl

3. BbluMcnseTca Mepa pasHOCTU COCEAHUX KaapoB

dH (x, y,t+1) ={h (X, y,t +1) —h, (x, y,t),k =1, m},

Diff (t+1) = > S(G(dH (t+1))), rae G()— HM3KOYACTOTHbIN BUALTD, S(H)=Zm:\hk\.
X,y k=1

H(t): H(t+1): dH (t+1): G(dH (t+1)):
135 7 9 1113151719é123 .1[ "3 579 1113151719‘2123 1 3 5 7 11 13 123 1357 911131 123
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Anroput™ GMLabVideoGroup 23

PazbueHne Ha cueHbl

4. [ns 6onee yctonunBoun paboTbl B yCNoBUAX CTabUNbHO
BbICOKMX Pa3HOCTEN KaapoB MaccmB 0bpabaTbiBaeTcs
BbICOKOYACTOTHBLIM (PUTbTPOM:

F :{_11_1;_1;_1’81_11_1’_1’_1}'

5. OnpepeneHne CMeH CUeHbI:

Ecom F(Diff (t.)) > Th, torna t. — nonoxenue cMeHbI cueHbl.

Th — HEKOTOPbIV NOpor.

[Mpy NOCTPOEHMM AEPEBA YUYNTHIBAOTCA TONBbKO PA3HOCTH,
YZIOB/IETBOPSIOLLME STOMY YC/TOBUIO.

CS MSU Graphics & Media Lab (Video Group)



Anropntm GMLabVideoGroup

[loCcTpoeHne aepeBa CueH

1. Haxogutcsa MakcuManbHoe
3Ha4YeHune B MaccmBe

pa3HOCTEN

2. CTpouTcsa BepliMHa aepesa

3. [Ang npaBown 1 NeBOU YacTen
MaccmBa NpuUMeHseTcd n.l

CS MSU Graphics & Media Lab (Video Group)

difference

20

40
frames

60 80 100

pos = 38
diff = 1,12

20




Anropntm GMLabVideoGroup

CpaBHeHune PuU1bMOB

OCHOBHbIe 3Tankbl:

1. To3numoHnpoBaHme KOpOTKOro punbma bonee ANMHHOM
2. [locTpoeHune oLeHKN pa3HOCTuU

3. Bblbop Hamny4ywero conocTrabfeHuns

4. [locTpoeHue aepeBa Haunydllero kaHanaaTa

5. O6paTHbIN nonck

6. YcpeaHeHWe OLEHOK NMpsiMoro M 06paTHOro nomcka

CS MSU Graphics & Media Lab (Video Group)

GRAPHICS & MEDIA LAB
VIDEO GROUP
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CpaBHeHwue hUIbMOB

[lo3nunoHupoBaHue

1. Mo3uunoHmnpoBaHmne KOpOTKOro dpunbma b6onee AIMHHOM

a) Bblibupaetca goMuHMpyloWwas cMeHa @
CLiEHbI /“ ‘

b) CocraBnsieTcs BEeKTOop CLeH KaHaANAATOB

(06x0a B WMPUHY) ““

Ecnu ‘D — Di‘ <Th, 7o cueHa nomeuaeTcs Kkak kaHaMAaT

c) [Ans Ka)kaou cueHbl KaHAMaaTa KoopaAWHATbl CMEH CLIEH
COMOCTaBNAKTCA U BbINOSIHAETCS N.2 12

CS MSU Graphics & Media Lab (Video Group)



CpaBHeHVe PUIbMOB
OLeHKa pa3HoCTy

2. lMocTpoeHne oLueHKU pa3HOoCTuU

“ / w‘ \\\ \
a) HaxoauTcsa cmelleHne goyepHen no G‘O
OTHOLLUEHUIO K AOMUHMPYIOLLEN CMEHb | | |

cueHbl(D) B ANMHHOM punbme v v v v

b) TNpousBoanTcs NOoUcK 6an3kmMx no

KOOPAMHATE M CUNe CMEH CLEHbI, HaYNHast
C KOpHS
C) Bblbupaetca nyywni kaHauaaT no |
cneaylollen mepe:

Diff (D', D) = (D'-D,)* + a(t'-t;)",

roe t'— npeanonoxwTenbHoe nonoxeHve D', ‘ Q ‘ ‘
t

MNOJIOXKEHUNE

a— KO3(PDULNEHT, BbIpaBHMBAIOLLMN anmHme
NOSIOXXEHNS U CUNbl BEPLUMHBI KaHAMAATa

CS MSU Graphics & Media Lab (Video Group) B



VIDEO GROUP

CpaBHeHue unbMOB
OueHKa pa3HOCTK /@
d) Ta e camas npoueaypa NOBTOPSIETCS AJiS /‘ '

BCEX BEpLUNH KOPOTKOro unbma, rinybuHa
KOTOPbIX <5 @ @%

e) Ecnu He HalaeHo 6nm3KMX BEpLLVH
nonaraeM, YTo UCKOMas BEpPLUMHA NEXUT Ha

Found

rpaHiue g  nothing
% t Pos_threshold
f) Ecnu HampeHo <3 BepLUMH, TO nonaraem, 5 .
YTO MOUCK HeycneLleH @ 1 x
% SD_threshold
g) Bblumncnaem pasHOCTb: D’
] . ' t Position
Diff (D, D,) = ) Diff (D', D). 4
k

CS MSU Graphics & Media Lab (Video Group)



CpaBHeHne unibMOoB
O6paTHbIN NOUCK

3.

Bbl6Op Hanny4yLLEro conocTaBNeHUS

MocTpoeHne aepeBa HauUyyLllero KaHAnAATa

a) «Pa3bop» pepesa ASIMHHOIO OUIbMa
b) lNonyyeHnss MaccmBa CMEH CLIEHBbI

c) lMocTpoeHne noanepesa

O6paTHbIM NOUCK

YcpeaHeHue OLEeHOK NpsiMOro U 06paTHOro nomcka

OueHKa pa3HOCTU OKOHYaTEeNbHO:
Diff (V;,V;) = (min(Diff (D, D,)) + min(CrossDiff (D,, D' )))/ 2.
k S

CS MSU Graphics & Media Lab (Video Group)

GRAPHICS & MEDIA LAB
VIDEO GROUP
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Anroput™M GMLabVideoGroup =2

XapaKTEPUCTUKU anNroputMa

Bpemsi noctpoenus uhaekca:  O(l), | — anuna punbma.

CKOpOCTb nouncka: O(m Iog( m)), m = max( P, CI),

P,J— KonnuMyecTsa CLueH B CpaBHNBAEMbIX
(pparMeHTax

OrpaHunyeHus:
KoppekTHO paboTaeT TOJIbKO C A4OCTaTO4YHO

6onbLIMMK BMAOEO, HE CNpaB/IAETCA C

nepeMoHTNpoBaHHbLIM BUAEO
16
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AnroputMm GMLabVideoGroup ™23

VIDEO GROUP

Pe3ynbTaThl

ANroputM TectupoBascs Ha 6asze u3 ~900 dpunbmMoB, pa3zbuTbix Ha 5 rpynn.

Pa3mep rpynn dunbMoB U UX ONMCaHUN

Homep rpynnbi Pasmep rpynnbl Pasmep nHaekca Pasmep nocne
(Mb) (Mb) ckatuma (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
ObbeanHeHHasn
13900 9,74 1,7
rpynna

17
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Anropntm GMLabVideoGroup

Pe3ynbTaThl

Group 2

; ~
0.8 ‘.I

E 0.6

‘5 0.5 '.
g 0.4
0.3
0.2
0.1

0
O 0.1 0.2 0.3 04 05 06 0.7 0.8 09 1
Recall 18
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Anropntm GMLabVideoGroup

Pe3ynbTaThl

Group 3

0.9
0.8
0.7
S 0.6
205
a 0.4
0.3
0.2
0.1

0
0O 01 0.2 0.3 04 05 0.6 0.7 0.8 09 1
Recall 19
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Anropntm GMLabVideoGroup

Pe3ynbTaThl

Group 4

0.9
0.8
0.7
S 0.6
205
a 0.4
0.3
0.2
0.1

0
0O 01 0.2 0.3 04 05 0.6 0.7 0.8 09 1
Recall 20
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Anropntm GMLabVideoGroup

i Pe3ynbTaThl
United Group

0.9 k

0 0.2 0.4 0.6 0.8 1
Recall

21
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i OrnasneHue

o BBepgeHue

> ANropuTMbI CONOCTaBJIEHUA
a AnroputMm GMLabVideoGroup

> ConocTaBneHmne CTpoK
o WNepapxnyecknn meton

a [lonck onTMasnbHOro ConoCTaB/ieHUs B rpade

0 3aK/ItoyeHne, naHbl

CS MSU Graphics & Media Lab (Video Group)
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GRAPHICS & MEDIA LAB
VIDEO GROUP

i ConocTaB/ieHne CTpOoK

OCcHOBHas npes:

[lpeacTaBuUTb BMAEONOC/1eA0BATENBbHOCTb B BUAE CTPOKU CUMBOJIOB U
CBECTU 3aa4y COMNnocCtaB1IEHNA BUOEO K 3aa4eE COrnocCraB/iEHNA CTPOK

OcHoBHas npobnemMa:

[paMOTHbIN BbIOGOp BECOBON (PYHKLMM ANS COMOCTaBEHMS CTPOK

"Detection of video sequences using compact signatures ", 23
T.C. Hoad and J. Zobel, ACM Transactions on Information
Systems (TOIS), 24(1):1-50, January 2006.

CS MSU Graphics & Media Lab (Video Group)



GRAPHICS & MEDIA LAB
VIDEO GROUP

i ConocTaB/ieHne CTpOoK

[1lpeanoXXeHo 4YeTbipe MeToaa:

1. lNpencrasneHne gunbMa B BUAE MAacCuBa ANMWH CUeH
2. Bupeo - maccmB NoOKaapoBbIX M3MEHEHN APKOCTH

3. CoxpaHeHue AnvHbl BeKTOopa rnobanbHOro ABMXEHMS OT Kaapa K Kaapy

4. KOMBUHMPOBaHHbIN METOA

Y Bcex MeToA0B ecTb 06L1as YacTb — a/irOPUTM COMOCTAB/IEHUS CTPOK

"Detection of video sequences using compact signatures ", 24
T.C. Hoad and J. Zobel, ACM Transactions on Information
Systems (TOIS), 24(1):1-50, January 2006.

CS MSU Graphics & Media Lab (Video Group)



ConocTaB/ieHne CTpOoK

i CTpaterna noucka

i+k
Bbluncnenue Mepbl CXOACTBaA. HHM H H H
stringl i .

Sim(V,,V,) max(Zn:Sc(sq Py W”HHHHJMS:]
I TP - k i1 i+k i i
i=1 :>

Ha Ka>aoM ware anroputMa OKHO Nnoucka caBuraeTcd Ha 1 kaap

CS MSU Graphics & Media Lab (Video Group) %



ConocTtaB/ieHne CTpOoK
BecoBad yHKUNA

O6osHaueHne: &=k(s’-sP),

1. buHapHas BecoBas pyHKUMSA

Sc(sy',s’ )=

—5,unaue

{20, s =s?

2. JnHelnHas BecoBas hyHKLUS

3

Sc(sﬁ,siﬁk):ZO—Eé,

3. Categorical scoring

SC(Siq y Siij ) =

(13,5=0
8,6=1,2
~35=34

CS MSU Graphics & Media Lab (Video Group)

~7,6>4

stringl

string2

26



ConocTtaB/ieHne CTpOoK

i BecoBad yHKUNA

O6osHaueHne: &=k(s’-sP),

4. Kybuueckas BecoBast PyHKUMSA

_ _ 3
Se(sts” ) = 20-(5-10)°
i+k 50
5. Mean-weighted scoring
SC(Siq,Sfrk) :M’ m

CS MSU Graphics & Media Lab (Video Group)

stringl

string2




ConocTaB/ieHne CTpOoK
[1N1Ha cueHbl

GRAPHICS & MEDIA LAB
VIDEO GROUP

ANropuTmM:

1. TocTpoeHue ansa kaxaoro kaapa 48-ypoBHEBOW MMCTOrPaMMbl

pacnpeaeneHmsa SpKocTu

2. CpaBHeHwe ructorpamm: dH (t+1) ={h, (t+1)—h, (t),k =1 m},

Diff (t+1) =S(dH (t+1)) = Z| h (t+1)—h ()]
k=1
3. lpuMeHeHne aganTuBHOro nopora (He onucaH)

4. Tony4yeHne onucaHme puibMa BEKTOPOM AJIMH CLEH

"Detection of video sequences using compact signatures ", 28
T.C. Hoad and J. Zobel, ACM Transactions on Information
Systems (TOIS), 24(1):1-50, January 2006.

CS MSU Graphics & Media Lab (Video Group)



ConocTaBneHne CTpoK
[1NnHa cueHbl

1 HepocTtaTku:

a) «[pyboe conocraBneHne» pparMeHToB
b) FNpMMEHMMO TONIbKO AOCTATOYHO «AJSIMHHBIX» (PUBMOB

c) bonee uyBcTBUTENEH K OWIMOKAM aeTekTopa cueH, YeM GMLabVideoGroup
O JlocTonHCTBa:

a) CrabunbHas paboTa C UCKaXXEHHbIM BUAEO

b) KopoTkoe onucanue ¢punbma (~5kb/h)

c) Beictpeii nonck (O(p(q— p)))

"Detection of video sequences using compact signatures ",
T.C. Hoad and J. Zobel, ACM Transactions on Information
Systems (TOIS), 24(1):1-50, January 2006.

CS MSU Graphics & Media Lab (Video Group)
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ConocTtaB/ieHne CTpoK
N3meHeHuna apkoctn (Color-shift

Signature)

GRAPHICS & MEDIA LAB
VIDEO GROUP

ANropuTmM:

Difference histogram Manhattan
Frame no. ¥ Cr Ch Distance

0 [12.4, S 18] [3,10,16,6] [17,14,10.1] 128

d CTpOVITCFI MCTorpamMmma 1 [2.4, 2 4] [3 1, 62] [5 0, 2,3] 43

2 (1.1, 1, 3] (1, 2, 1,2] [2, 1. L0 16

pacripegenHna ApKoCcTtu ansd 3 [2.1, 2 11 [0, 2 0.2 [1, 0, 2.1] 14

4 [13.3,18, 2] [6, 8, 1,1] [ B, 2, 2,6 68

Ka>XA0ro Kagpa 5 [0.2 3 1] [3 2 32 [1 1, 1.1] 20

O CoxpaHseTcsa pa3HOCTb
rMCTOrpamMMm cocegHMX Kaapos

Distance

Time

"Detection of video sequences using compact signatures ",
T.C. Hoad and J. Zobel, ACM Transactions on Information

CS MSU Graphics & Media Lab (Video Group) >Ystems (TOIS), 24(1):1-50, January 2006.
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ConocTtaB/ieHne CTpoK
NHpopMaums o asmxeHnn (Centroid
Signature)

GRAPHICS & MEDIA LAB
VIDEO GROUP

2. WHdpopmMauunsa o agBuxKeHun
O HaxoasaTtcsa cpeaHmne koopauHaTtbl 5% caMbix CBETNbIX/TEMHbIX NMUKCENOB

0 CoxpaHsieTcs eBKIMA0BA Pa3HOCTb BEKTOPOB COCEAHMX KaZpoB

"Detection of video sequences using compact signatures ",
T.C. Hoad and J. Zobel, ACM Transactions on Information

CS MSU Graphics & Media Lab (Video Group) >Ystems (TOIS), 24(1):1-50, January 2006. 31



ConocTasfieHune CTpoK
KoMbrnHMpOBaHHbIN MeToA

Color-shift Signature 6
Combined Signature 12 5
Centroid Signature 4

"Detection of video sequences using compact signatures ",
T.C. Hoad and J. Zobel, ACM Transactions on Information

CS MSU Graphics & Media Lab (Video Group) >Ystems (TOIS), 24(1):1-50, January 2006.



ConocTasfieHune CTpoK
MeToAabl MOKaApoOBOIro onucaHunsa Bmaeo

O HepocTtaTtku:
a) YyBCTBUTENBbHOCTb K UCKAXXEHUSIM BUAEO
b) AnuHHOe onucaHne punbma

c) MeaneHHbIN NOUCK

1 JlocToMnHCTBa:

a) Bo3MOXHOCTb NMOMCKa KOPOTKUX (pparMeHToB

b) [ocToBepHOCTb NOMCKA
33
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ConoctaBneHme CTpoK
Pe3ynbTaThl

TecToBbIN Habop:
ba3a aaHHbIX: 170 MnHyT (1,9 Gb) broadcast-suaeo.

PaboTa nposepsnacbk Ha 18 3anpocax, nMerowmnx B 6ase MHOro
aAyonnkaToBs

1. TectupoBaHue BeCOBbIX MYHKLNI

Color Shift Centroid Shot Length
Scoring Method pln) r(20) pln) r(20) pln) r(20)
Binary 0.19 0.30 0.29 0.47 0.60 0.75
Categorical 0.76 0.79 0.61 0.71 0.66 0.77
Linear 0.19 0.30 0.29 0.47 0.60 0.75
Cubic 0.59 0.71 0.52 0.65 0.60 0.75

Mean-weighted 0.66 0.71 0.65 0.74 0.59 0.67

CS MSU Graphics & Media Lab (Video Group) .



ConocTaB/ieHne CTpOoK

Pe3ynbTaThl

2. TectnposaHue indecision-points

GRAPHICS & MEDIA LAB
VIDEO GROUP

Recall(20) at Indecision Point (cubic scoring)

3 6 9 12 15 18 25 50 75 100
Color shift 044 013 002 082 005 000 000 000 000 0.00
Centroid 051 005 002 061 000 000 000 000 000 0.00
Shot length  0.00 000 000 09795 000 000 000 000 002 0.02
Recall(20) at Indecision Point (mean-weighted scoring)
3 6 9 12 15 18 25 50 75 90
Color shift 032 094 096 09 096 094 093 091 083 0.80
Centroid 024 069 084 084 083 082 080 077 065 064
Shot length 063 067 067 067 067 067 063 062 068 0.62
35
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i OrnasneHue

o BBepgeHue

> ANropuTMbI CONOCTaBJIEHUA
a AnroputMm GMLabVideoGroup

o ConocTaBneHne CTpokK
> WNepapxnyecknn meton

a [lonck onTMasnbHOro ConoCTaB/ieHUs B rpade

0 3aK/ItoyeHne, naHbl

CS MSU Graphics & Media Lab (Video Group)
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GRAPHICS & MEDIA LAB
VIDEO GROUP

i Mepapxunyeckmn Metoa

Bibop [MocTpoeHune
Pa3buneHune Ha |
3anpoc CLoHb] KIOYEBbIX | rno6arnbHbIX
4 KagapoB XapaKTepuCTumK
y MocTpoeHne
[ YTOYHEHHbIN | |
PesynbTar | nouncK <}: NnoKanbHbIX <}: CyXeHue noucka
XapaKTepuCTuK
Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo 37

“Practical Elimination of Near-Duplicates from Web Video Search”
ACM International Conference on Multimedia, Sep. 2007

CS MSU Graphics & Media Lab (Video Group)



Nepapxunueckuii MeTon
MocTpoeHue rnobanbHbIX XapakTepuUCTUK

VS == (Sl’ 52 yurey Sm), Si - — Z hIJ y 700 1 —&#—Near—duplicate videocs

——Novel videos

videos

Tk

RV, |Vj):d(VSi’VSj):\/an:(xk_Yk)z- 200

I T T T T S
B T e
—_— = Y W W A S R

Signature distance

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

38

CS MSU Graphics & Media Lab (Video Group)



lepapxuueckuii MeToa

VIDEO GROUP

YTOYHEHHbIN NMOUCK

V, 1 | |
_ df
window™_ |
Vi
» * " " *
max(1, I-df-w) min(i+df+w, n)
V, — dunbMm-3anpoc, n — AnnHa punbMa B base,
V, — ¢unbM 13 6asbl, df — pasHoCTb ANWH ABYX BUAEO,

W — pa3MeEpP OKHa NOUCKa.

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

40
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Mlepapxuyeckuii MeTos

VIDEO GROUP

TecTupoBaHuMe

O Pa3mep 6a3bl 12970 dpunbmoB
 bBa3a noctpoeHa Ha ocHoBe 24 YouTube-3anpocoB
O TNpu TecTMpoBaHUK Ans Kaxaoro gpunbMa-3anpoca CTPouUcb rpadpukm

Recall/Precision ans pa3HbIX 3HaYeHWU Nopora cxoacTsa MunbMoB

Precision — NpoLUeHT HenpaBubHO onpeaeneHHbIX nap.
Recall — npoueHT onpeaeneHHbIX npasuibHO GuIbLMOB OT 0bLLero

KOJUUTMHECTBA NMOXOXUX (bVIJ'IbMOB B rpyrine B rpynre

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

41
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lepapxuueckuii MeToa

VIDEO GROUP

BbiBOAbI

O HepocTtaTtku:
a) HectabunbHOCTb Npu paboTe C UCKaXXeHHbIM BUAEO
b) MoXeT uckaTb TO/bKO 6/1M3KMe No AnnHe PparMeHTbl

c) MeaneHHbIN NOUCK

J JlocToOMHCTBa:

a) B Teopun MoXeT nckaTb HE3HAUUTENBHO NEPEMOHTUPOBAHHbIE
dparMeHThI

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo 42
Practical Elimination of Near-Duplicates from Web Video Search
ACM International Conference on Multimedia, Sep. 2007

CS MSU Graphics & Media Lab (Video Group)



i OrnasneHue

o BBepgeHue

> ANropuTMbI CONOCTaBJIEHUA
a AnroputMm GMLabVideoGroup

o ConocTaBneHne CTpokK
o WNepapxnyecknn meton

> [lonck onTMMasnbHOro CONOCTaB/IeHUs B rpade

0 3aK/ItoyeHne, naHbl

CS MSU Graphics & Media Lab (Video Group)
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[TonCK oNTUManbHOIro
COMnocTaB/eHUs B rpade

ANropuTm:

1. PazbueHne Ha cueHbl

2. BblaeneHwe Kno4yeBbiX KaapoB Ha OCHOBE
aHanm3a ABUMXXeHuns

3. [Ana Kaxaoro Kaw4veBoro Kagpa CTpouTcs

rMcTorpamMMa pacrpeaeneHms spKocTu

44

«Clip-based Similarity Measure
for Hierarchical Video Retrieval», Yuxin Peng, hong-Wah Ngo, MIR04,

October 15-16, 2004, New York, New York, USA
CS MSU Graphics & Media Lab (Video Group)



[TOMCK ONTUMasnbHOro
COMnocTaB/eHUs B rpade

4, CTpOMTCS Mepa CXOACTBA CLEH:  Sim(s,,s ,)——{¢(S., D +0(s,5)}

#(S;,8;) = max Intersect (r

p={L,2,. }q={L2,..} ip? Jq)

#(S;,S;)— BTOpOE MO BENIMUMHE 3HAUYEHME 3TOr0 MaKCUMyMa

5. CTpouTcs ABYAOMbHbIMA rpad cOnocTaBneHns AByx hwibMOB

X ={X, % X 1Y ={¥1: Y20 Yo}~ onucanmsa asyx dmnbmos
G(X,Y,E)- pBymonbHbit rpacd,  E={(x,y;)|Sim(x,y;)>Th}

«Clip-based Similarity Measure
for Hierarchical Video Retrieval», Yuxin Peng, hong-Wah Ngo, MIR04,
October 15-16, 2004, New York, New York, USA
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6. BblaeneHne ogHO3HAYHOro ABYAONbHOMO noarpada
1) M={}

2) Ecnn nepebpaHbl Bce BepLWNHBI X ,TO B M COAEPXETCS UCKOMbIV rpad

3) Nyctb X € X - ewé He paccMoTpeHHas BeplumMHa X . Toraa
A={x},B={}- nABa pa3HbiX MHOXECTBa.

4) Myctb N(A)eY — MHOXECTBO BEPLLUWH, B KOTOPbIE MOXHO MOMNacTb U3

BepwuH B A. Ecnm N(A)=B, T0 nomeuyaem BepLIMHY X.
Kak 06paboTaHHYyI0 1 nepexoamm Ha n.2, nHade Ha n.5.
5) Haxoamm BepumnHy y; € N(A)\B.
«Clip-based Similarity Measure

for Hierarchical Video Retrieval», Yuxin Peng, hong-Wah Ngo, MIR04, 46
CS MSU Graphics & Media Lab (Video Groapyber 15-16, 2004, New York, New York, USA



[TOUCK ONTUMA/IbHOIO
‘L conocTaBneHus B rpacde

6) Ecm (z,y;)eM,mo A= Au{z},B=Bu{y,}
N nepexoauM Ha n.4, nHaye Ha n./

/) M=M®P(X,Y;) , oTMeuaeM X, v nepexoanM Ha n.2.

N B P - B N~
@\\@ @\\@ @\ @
® w & e & @

A={X1,X3}
B={Y2}
N(A)={Y2,Y3}

CS MSU Graphics & Media Lab (Video Group)
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i AnropuTm Optimal Matching

/. TlocTpoeHne onTuManbHOro rpada
1) WHnumanmsaumna MeToK BepLunH

1(x;) = maX(Wij)’i =1p;
I(y;)=0,)=1¢
2) TlocTpoeHne MakcnmanbHoOro rpada
G =(X,Y,E), E={(%, y;) [10) +1(y;) =Wy}
W ogHo3HauHoro rpaca M Ha ocHoBe G,

3) Ecniu M copepxunT BCe BepwmHbl X,
TO ONTUMasbHbIA rpad NOCTPOEH, MHa4e Ha n.4

4) Bblbnpaem x. € X,x. ¢ M, A={x},B={}

«Clip-based Similarity Measure
for Hierarchical Video Retrieval», Yuxin Peng, hong-Wah Ngo, MIR04,

CS MSU Graphics & Media Lab (Video Grofip§?e 116, 2004 New York, New York, USA
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i AnropuTtm Optimal Matching

5) Ecim Ng (A) =B, TO uaeM Ha n.9, uHaye Ha n.6
6) Haxoaum y;, e N; (A)\B.
7) Ecnm (z,y;)eM,mo A= AU{z},B=Bu{y,}
N nepexoamm Ha n.5, nHade Ha n.8
8) M =M ®P(X,Y;) n nepexoaum Ha n.3.
9) Belumcnsem @ = min XeA.y;eNg, U0x) +1 (yj) _Wij}’

(1(v)—a,ve A

I(v)=11(v)+a,veB, BbluMcnsiem Ha ocHose | G, E..

| (V) unaue

10) 1=1,G. =G,. Mepexop Ha n.6.
«Clip-based Similarity Measure

. . . for Hierarchical Video Retrieval», Yuxin Peng, hong-Wah Ngo, MIR49
CS MSU Graphics & Media Lab (Video Group) octoper 15-16, 2004, New York, New York, USA



[locTpoeHne Mepbl CXOACTBaA
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(PUIbMOB

8. TllocTpoeHue Mepbl CXOACTBA
1) OueHka Ha ocHoBe CcyMMbl BecoB pebep rpada: Simg,, (XY) = 2 ,
p

2) YueT nopsigka cueH

0,i=0o0r j=0
Cli, j1= Cli-1 j-1+1i,j>0,(x,y;)eM , Sim,, _Clp.a]
max{C[i, j~11,C[i -1, jI}, j > 0,(x.y,) £ M g
. 2|M |
3) Interference factor  SImg(X,Y)= 0ig’

Mepa cxoacTBa:
Sim(X,Y)= > & Sim,(X,Y).

i=OM ,DP, IF
50
«Clip-based Similarity Measure

for Hierarchical Video Retrieval», Yuxin Peng, hong-Wah Ngo, MIR04,

CS MSU Graphics & Media Lab (Video Group) 9c/0%¢" 1516, 2009, New York, New York, USA



Pa3mep 6a3bl: 21 yac Bnaeo (19929 cMmeH cueHbl)

HekoTopble pe3ynbTaThl:

Table 2: Experimental results for video clip filtering and retrieval

GRAPHICS & MEDIA LAB

Average # | Average # of Our Approach Liu's Approach
Query type [| # of queries of shot relevant clip [l Precision | Recall | Precision | Recall
[ Commercial [| 20 12.9 4.0 0.035 1.000 0.628 0.990
News 20 18.5 4.2 0.794 0.735 0.649 0.622
Sport 10 15.0 5.1 0.765 0.634 0.601 0.509
[ Average || - 15.5 [ 4.4 [ Ox31 | 0806 || 0.626 | 0.707 ||

«Clip-based Similarity Measure

for Hierarchical Video Retrieval», Yuxin Peng, hong-Wah Ngo, MIR04,

October 15-16, 2004, New York, New York, USA
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Table 3: Experimental results for the filtering and retrieval of news clips (MM+4+OM+DP+I1F)

Relevant Our Approach Liu’s Approach

Query clip Shot # Clip # Precision | Recall || Precision | Recall
1 Power cut accident 1n London 13 7 1.000 0.429 1.000 0.256
2 Bus bomb event in Israel 12 6 1.000 0.667 0.429 0.500
] Six-way talk about North Korea 45 6 0.833 0.833 1.000 0.167
4 The death of an Iraq aga 1n bomb 20 6 0.714 0.533 1.000 0.667
5 New finance policy 33 6 0.500 0.333 0.800 0.667
[i] UK premier tollows mvestigation 15 5 0.200 0.600 0.167 0.400
7 Taiwan politic 1ssue 22 4 1.000 0.750 0.600 0.750
8 National singing competition 22 4 1.000 0.750 1.000 0.750
9 Iraq Policy 10 4 1.000 0.500 0.235 1.000
10 Resignation of a UK official 11 4 0.500 0.500 0.250 0.500
11 CCTV program promotion 11 4 1.000 1.000 U.667 1.000
12 | Chinese vice president meets foreigners 19 4 0.333 1.000 0.750 0.750
13 Traq war [ 3 1.000 0.667 1.000 0.333
14 A UN official died in Iraq 17 3 1.000 0.667 0.222 0.667
15 New policies in the ministry of police 21 3 1.000 1.000 0.667 0.667
16 Soccer assoclation election 16 3 1.000 0.667 0.400 0.667
17 Match for solar energy bus 23 3 1.000 0.667 0.500 0.333
18 Report about blaster virus 5 3 0.400 0.667 1.000 0.667
19 Conflict between Israel and Palestine 17 3 1.000 0.667 1.000 0.667
20 Intel CEO visits China 11 2 0.400 1.000 0.286 1.000

(l Average [ 185 | 4.2 [[ 0794 | 0735 [ 0.649 | 0.622 ||
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1 HepocTtaTku:

a) bonblas BbluMcnuTenbHaa cnoxHoctb  (O((p+9)*) +O(pqg) +O(1))

b) Hanuume nckaxeHnn MOXeT NoMeLLaTb KOPPEKTHOMY CPaBHEHMIO
K/IIOYEBBLIX KaJpOB

c) HoctaTo4HO 60NbLLION pa3Mep onucaHuin huibMOB

1 ZloCTOMHCTBA:

a) BO3MOXHOCTb NMoncka NeEPeEMOHTUPOBAHHBIX (PparMeEHTOB

CS MSU Graphics & Media Lab (Video Group)
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[1o anroputmy:

3 MocTpoeHne nokanbHbIX XapakTEPUCTUK BOIM3M CMEHbI CLIEHBI

A TocTtponTb 6bonee aneKkBaTHYIO OLIEHKY BEPOSITHOCTM COMOCTAB/IEHNS,
YUUTbIBATD:
1. KonnnyecTBo conocTaBieHHbIX CMeH cuUeHbl (40CTOBEPHOCTD)
2. MNOTHOCTb CMEH CLeHbI
3.Xapaktepuctukun bl

O Wckatb N caMbiX CUIbHBIX CMEH CLeHbl, a He N caMbIX NepBbIX

[lo nporpamme:

O lMposectn pedakTopuHr
d WcnpaeuTb Koe-kakue 6aru
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