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GRAPHICS & MEDIA LAB
VIDEO GROUP

i CoaepxxaHve Aoknaga

= BBepeHue. 3agadva pacno3HaBaHUS

= 0630p cywecTBYOLWKMX METOAOB pacno3HaBaHUS
= CermeHTauua kagpa
= BpeMeHHasa koppeKkuus

= 0630p cyLWecTBYOLWMUX METOA0B YAaIeHUS
= JINHeNHas nHTepnonsaums
= [lofIMHOMKMANbHaYA NHTEPNONALUNA
= MeTop CpEAHETO LUBETA COCG,EI,EVI
= Tekywun meton Subtitle Remover

= CBOU npeu
= [111aHbI
= Cnucok nutepaTtypbl

CS MSU Graphics & Media Lab (Video Group)



BBeaeHue

= CBowncrtBa cybTnTpoB

Hanunune KoHTypa BOKpyr bykB
LiBeT cy6TUTPOB, KOHTYpA
[ OPU30HTANbLHOCTb

[lonoXxeHue B Kaape
= Kak npaBuno, B HMXXHEN NOMIOBMHE 3KpaHa
= 1-2, pexxe 3 CTpOKM
= BO3MOXHO, BblpaBHMBaAHWE NO LEHTPY

HenoaBuM>XHOCTb
[TOCTOSIHCTBO BbICOThI WWPUPTA

CS MSU Graphics & Media Lab (Video Group)

GRAPHICS & MEDIA LAB
VIDEO GROUP



i BBeaeHue

OcHoBHas naesa 60nbLUMHCTBA
anropnuTMOB CErMEHTALMN BNAEO —
cerMeHTaums NepBoro Kaapa C
NANbHENLUUM YTOYHEHMEM OOBHEKTOB BO
BPEMEHMU

CS MSU Graphics & Media Lab (Video Group)




GRAPHICS & MEDIA LAB
VIDEO GROUP

3afa4va cerMeHTauun Kaapa

= [UNbl aJIroOpuTMOB CEMMEHTALUNA

= llcnonb3yoLwme ToNbKO napamMeTpbl, NOCTOSIHHbIE A/ BCeX
Cy6TUTPOB — KOHTPACTHOCTb 06BO/IKWU, FOPU30HTA/IbHOCTb
HaAMMCK, HENOABUXKHOCTb.
= (-)MeaneHHble
= (-)bonblue BepOSATHOCTb OLLIMOKK
= (+)B0O3MOXHOCTb ornpeaeneHns Hem3BeCTHbIX NapaMeTpoB CyOTUTPOB

] Vlcnonb3y+ou_u/1e AOMNOJIHUTENbHbIE AdHHbIE, MNMOJTYYEHHbIE
nocne HavanbHOou CErMeHTaunnm — UBET, NOJTIOXEHUNE,
BblpaBHMBAHME, BbICOTY LIpUPTA.

= (+)bbICTpBIE
= (+)bonee To4yHbIE
= (-) TpebyoT AONONHUTENBbHBIX AAHHbIX

CS MSU Graphics & Media Lab (Video Group)



O630p CyLIECTBYIOWMX METOAOB — —==

Fast and cheap image segmentation for interactive robots

= RGB->YUV
= Pa3peneHne UBETOBOro NpOCTpaHCTBa Ha HEDOSbLLIOE KONMMYECTBO K1acCOB
= PasgeneHue nukcenen Ha Kiacchbl

v

Visualization as Threshold in Full Color Space

Fast And Cheap Image Segmentation For Interactive Robots 6

CS MSU GraphiCS & Media Lab (video Group) James Bruce, Tucker Balch, Manuela veloso



O630p CyLIECTBYIOWMX METOAOB — —==

Fast and cheap image segmentation for interactive robots

= RLE
s Ob6beanHeHne KOHTAKTUPYIOLWMX Lenoyvyek B 06beKThl

[ |
y | | | | Vo L = | | L.
I | | | | |
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1: Runs start as a fully disjoint forest 2: Scanning adjacent lines, neighbors are merged
[ |
i . " Y . . e . J
y [ I | y [ ] [ 2
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3. New parent assignments are to the furthest parent 4: If overlap is detected, latter parent is updated
Fast And Cheap Image Segmentation For Interactive Robots 7

CS MSU GraphiCS & Media Lab (video Group) James Bruce, Tucker Balch, Manuela veloso



O630p CyLIECTBYIOWMX METOAOB — —==

Fast and cheap image segmentation for interactive robots

= Pe3ynbTathl

Fast And Cheap Image Segmentation For Interactive Robots 8

CS MSU GraphiCS & Media Lab (video Group) James Bruce, Tucker Balch, Manuela veloso



O630p CyLIECTBYIOWMX METOAOB — —==

Fast and cheap image segmentation for interactive robots

= [lpenmyluectea
= OueHb Bbicokas ckopocTb (160x120 60kagp/cek Ha 150MHz
npoueccope)
= HepoctaTtku
= HyXHa nHpopMaums o upete
=« bonbluioe uncno owmnbok 2ro
= «PBaHble» Kpasi CErMEHTOB, MPOMNYCK MUKCenen

= BbIBOA

= [0AMTCA KaK BTOPOCTENEHHbLIN METOA A1t MPOBEPKM YXKe
MOCTPOEHHOWN MacKu

Fast And Cheap Image Segmentation For Interactive Robots 9

CS MSU GraphiCS & Media Lab (video Group) James Bruce, Tucker Balch, Manuela veloso



O630p CyLLEeCTBYIOLWMX METOAOB S

K-means image clustering method

= Wpesa: pa3buenne Bcex nukcenem Ha K knacrepoB no LBETY
= AIropuTtm

1. Bblbnpaem npomnssonbHO K usetos Ci..Ck

2. [Ng uBeTa KaXaoro nukcens BblYUCIsSeM, K KaKOMY
n3 Ci1..Ck OH 6nmxe BCero n npuymncisieM ero K
knactepy Ni, COOTBETCTBYIOLLEMY 3TOMY LIBETY

3. uBeT Ci MEHSIEM Ha CPeaHNN U3 LIBETOB MUKCENEN
knactepa Ni

4. MOBTOPSIEM 2,3 NMOKa HE AOCTUIHEM 3aJaHHOro Yncna
nTepaumm nmbo uBeTa Ci..Ck He nepecTaHyT MeHATbLCA

Yu-Jin ZHANG

CS MSU GraphiCS & Media Lab (Video Group) Advances in image and video segmentation

10



0630p CYLLECTBYIOWMX METOAOB ===

K-means image clustering method

= [lpumep: pa3bueHune nsobpaxeHunsa Ha K=6 knactepos

Yu-Jin ZHANG 1 1

CS MSU GraphiCS & Media Lab (Video Group) Advances in image and video segmentation
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O630p CyLLEeCTBYIOLWMX METOAOB S

K-means image clustering method

= JlOoCTOMHCTBA
= [lpocT
= XOpOLIO pacnapannenmBaeTcs

= HepocTtaTtku
= Heobxoammo 3aaaTb KON-BO K/1aCTepoB
= MHOronpoxogHoCTb
= Mcnonb3yet nHpopMaumio TONbLKO O LBETE

s BbiBOA
= [lpyrogeH Ans HayanbHOM CErMeHTaumMmn Kaapa

Yu-Jin ZHANG 1 2

CS MSU GraphiCS & Media Lab (Video Group) Advances in image and video segmentation



O630p CcyLWecTBYOLUX METO0B

Edge-detection based algorithms

Edge-detection based algorithms

= lpes: BblaeneHue rpaHuvl Ha 306paxkxeHnu

:| !

\%

= BblgeneHune o6bEKTOB

Bill Green
Canny Edge Detection Tutorial 1 3

CS MSU Graphics & Media Lab (Video Group)
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O630p CyLLEeCTBYIOLWMX METOAOB S

Edge-detection based algorithms : Canny

=  ANropuTM BblAENEHUS TPAHULL:
= LyMonogasneHue — pa3MbiTUE C NoMoLblo dunbTpa Maycca

Figure 3 Discrete approximation to Gaussian finction with =14

Bill Green
Canny Edge Detection Tutorial 14

CS MSU Graphics & Media Lab (Video Group)



O630p CcyLWecTBYOLUX METO0B

Edge-detection based algorithms : Canny

= BblYUCMEeHWe rpagmeHta no X n 'y

+ 1

+Z

+ 1

+

+ 1

+ 1

0

-2

Gx Gy

Bill Green
Canny Edge Detection Tutorial 1 5

CS MSU Graphics & Media Lab (Video Group)



O630p CyLLECTBYIOLWMX METOLOB ===

Edge-detection based algorithms : Canny

= BbluncneHne cymmapHoro rpagmeHTa: |G| = |Gx| + |Gy|. Ecnun
|G| > Threshold, aaHHbIN NMKCENb 0OBABNSAETCSA rPaHULIEN.

Pe3ynbTaTbl paboTbl C pa3fIMYHbIM MOPOroM M rNnapaMeTpamm
pa3MbITMA [aycca

Bill Green
Canny Edge Detection Tutorial

CS MSU Graphics & Media Lab (Video Group) o



O630p CyLIECTBYIOWMX METOAOB — —==

Edge-detection based algorithms : Canny

[pyMep paboTbl Ha peanbHOM BUAEO

i
: g
\ ~

-

-~
|

Ciao, Wit.
Mi hai portato qualcosa di buono ?

CS MSU Graphics & Media Lab (Video Group) Y



O630p CcyLWecTBYOLUX METO0B

Edge-detection based algorithms : Canny

= JIoCTOMHCTBa

= CKopoCTb
= [MBbKOCTb

s HegocTtaTku
= [1noxo paboTaeT Ha CUNBbHOM LyMe N 67104HOCTU

= BbiBOA
= [lpuroaeH ans HadanbHOW cerMeHTaumm

Bill Green
Canny Edge Detection Tutorial 1 8

CS MSU Graphics & Media Lab (Video Group)



O630p CyLIECTBYIOWMX METOAOB — —==

Edge-detection based algorithms : Robert's cross

= AIropuTm:

= Cxox c anroputmMoM Canny, HO UCMONb3YET Apyrue MaTpuLbl ANns
BblENEHNS TpaHuL

1 0 0 1
0 —-1| |-1 0]

Yu-Jin ZHANG 1 9

CS MSU Graphics & Media Lab (Video Group) Advances in image and video segmentation



O630p CcyLWecTBYOLUX METO0B

Edge-detection based algorithms : Robert’s cross

[pyMep paboTbl Ha peanbHOM BUAEO

H
v ~
-
\ >

-

-~
<

Ciao, Wit.
Mi hai portato qualcosa di buono ?

e @ ( ) QUQICOSQ { (
|

CS MSU Graphics & Media Lab (Vieo rou) e e e A

GRAPHICS & MEDIA LAB
VIDEO GROUP

20
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O630p CyLLEeCTBYIOLWMX METOAOB S

Edge-detection based algorithms : Robert's cross

s JIOCTOMHCTBa
= CKOpoCTb

s HegocTaTKku

= HeycTonumBoCTb K LLIyMy
= HeyposnetBoputenbHas paboTa Ha Manopa3MepHbIX
Kaapax
= BbiBOA

= MOXXET UCMNo/b30BaTbCA BMECTO Canny NMpw BbICOKOM
paspeLleHnm

Yu-Jin ZHANG 2 1

CS MSU Graphics & Media Lab (Video Group) Advances in image and video segmentation



O630p CyLLECTBYIOLWMX METOLOB ===

Edge-detection based algorithms : Area variation

= ANroputm:

LLlymonoaasneHue

OueHka cocenen

[MTonck Min n Max

€C/IN NMOKOMMOHEHTHass CyMMa pa3HOCTEN

diff = (R max— R min) + (G max— G min) + (B max— B min)

6onbLUe nopora, To NUKCceb 06bABASETCA rPAaHNULIEN.

N
N
«—
/

SN
Yu-Jin ZHANG 22

CS MSU GraphiCS & Media Lab (Video Group) Advances in image and video segmentation




O630p CyLIECTBYIOWMX METOAOB — —==

Edge-detection based algorithms : Area Variation

[prMep paboTbl Ha peanbHOM BUAEO

|-

-

-~
<

Ciao, Wit.
Mi hai portato qualcosa di buono ?

23




O630p CyLLEeCTBYIOLWMX METOAOB S

Edge-detection based algorithms : Area variation

= /1OCTOMHCTBA
= CKOpOCTb

= HegocTaTku
= HeyctonumBocCTb K LWyMy
= [1noxast paboTa Ha ManeHbKNX U306 parkeHnsIx

= BbIBOA
= OrpaqueHHo I'IpMMeHMM A Haqaanoﬁ cerMeHTaumnmn

Yu-Jin ZHANG 2 4

CS MSU GraphiCS & Media Lab (Video Group) Advances in image and video segmentation
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O630p CyLUecTBYOLWNX METOAOB S

Region growing

= ANropuTM™:

1. BbIbOp TO4YEK pocTa

>. ObpaboTka cocenen

3. NepeonpeneneHne To4ek pocTa

4. [loBTOPATL 2,3 NOKA €CTb XOTb 0AHA TO4YKa pocCTa

Yu-Jin ZHANG 2 5

CS MSU Gra ph ics & Media Lab (Video Grou p) Advances in image and video segmentation



O630p CyLLEeCTBYIOLWMX METOAOB S

Region growing

= [1OCTOMHCTBA

= [Mo3BonsgeT 6bICTPO BbIAENUTL OAHOTOHHbIA OOBEKT,
€CN1 U3BEeCTHA XOTS 6bl 0Ha U3 NMpUHAANEXALLNX
eMy TOYeK

= HepocTaTku
= MeaneHHbIl B 06LLEM cnyyae
= Hy)XgaeTtca B Ha4anbHOM 3a4aHUM TOYEK pPOoCTa

= BbiBOA

= MOXXHO NPUMEHUTb ANS OTCNEXNBAHNSA ABUXKEHUS]
06bEKTOB, BbIAENEHHbIX APYrMM anropuTMOM

Yu-Jin ZHANG 2 6

CS MSU Graphics & Media Lab (Video Group) Advances in image and video segmentation



O630p CyLIECTBYIOWMX METOAOB — —==

Histogram-based methods

= [loCTpoeHune rucTtorpammol
= PasgeneHune ructorpaMmel
= Knacrepusaums nukcenemn

-

Ciao, Wit.
Mi hai portato qualcosa di buono ?

. A

http.//compression.graphicon.ru/video/subtitles_removal/index_en.htm/ 2 7

CS MSU Graphics & Media Lab (Video Group)



Histogram-based methods

i 0630p CYLLECTBYIOLMX METOAOB

= /10OCTOMHCTBA
= CKOpOCTb

s HepoctaTku
= [110X0 cerMeHTUpyeT Menkue permoHbl

= BbIBOA
= B UncTtom Bmae He rogunTcs.

28

CS MSU Graphics & Media Lab (Video Group)



O630p CcyLWecTBYOLUX METO0B

Histogram-based methods: ynyuweHue MeToaa

Current
mask

Compute histogram of

masked image.

Histogram

T

Pop next mask.

One cluster.
Terminate current mask
and pop next unc./i

¥

/ Cluster

Stack

CS MSU Graphics & Media Lab

-_—

AMore than one
cluster.

(Video Group)

Two

sky
\ clusters

Three

components

(rees

/
A
/

Image

ST,
?ﬁ’

b

LA .'%:'

Three resultant masks

Yu-Jin ZHANG
Advances in iimage and video segmentation

GRAPHICS & MEDIA LAB
VIDEO GROUP

29



O630p CyLLEeCTBYIOLWMX METOAOB S

Histogram-based methods

= [Ipumep paboThl

Yu-Jin ZHANG 3 0

CS MSU Gra phics & Media Lab (Video Grou p) Advances in iimage and video segmentation



O630p CyLLEeCTBYIOLWMX METOAOB S

Histogram-based methods

= /IOCTOMHCTBA
= XOpOLIO CerMeHTUpYyeT Mo LBeTy

s HepoctaTku

= CermMeHTauust TONbKO Mo UBETY, 6e3 yuyéTa
OCTasIbHbIX NMApaMeTPoB

= Ha BMaeo nnoxoro kayecrsa MHOMO oWwMbO0OK

= BbIBOA
= OrpaHnyeHHO NpUMeHnM

Yu-Jin ZHANG 3 1

CS MSU Graphics & Media Lab (Video Group) Advances in image and video segmentation



BpeMeHHasa koppekuus

i 0630p CYLLECTBYIOLMX METOAOB

= YTOUYHEHME HanAeHHbIX 0ObEKTOB
= OueHka aBMXKeHuns
= [lpoBepka Ha noaBneHne/ncyesHoBeHue
= [IpoBepKa HA U3MEeHeHMe pa3Mepa

32

CS MSU Graphics & Media Lab (Video Group)



O630p CyLIECTBYIOWMX METOAOB — —==

Tekywumin metop Subtitle Remover

= AIropuTm:
= Wpes: Bapuauuns Bo BpeMeHU Y-KOMMOHEHTHI.
= PaccMaTpuBaem «gucnepcumio»:

X,y T) =3 (Y (% Y, — AVG(x, y.t-1))

t=2

4500

4000
not logo pixel logo pixel
3500 | j/

3000 /

2500 o — f//
\J

2000

1500

1000 //
500 ’—/’—’-

temporal dispersion

0 + B e e e e e e SRR B R
_500 n 9 17 25 33 41 49 57 65 T3 81 89 97 105 113 121 129 137 145
frame number
CMC MSU G&M Lab 3 3
CS MSU Graphics & Media Lab (Video Group) Video group

Subtitle Remover description



O630p CcyLWwecTBYOLWUX METO0B

Texkywmin Mmetop Subtitle Remover

—|0OQO pixel

temporal dipsersion
(%)

frame number

CMC MSU G&M Lab 3 4

CS MSU Graphics & Media Lab (Video Group) Video group

Subtitle Remover description



O630p CcyLWecTBYOLUX METO0B

Tekywumin metop Subtitle Remover

= Pacno3HaBaHue nosieneHns cyb6TuTpos:
= ObHoBneHne bydepa Kaapos

= [loacyer ancnepcmmn nukcenen onas BCexX Kaapos
bydepa

= [1N9 K2XKA0ro NUKCENS OLIEHKA KOJ-Ba KaJpoB C
HU3KOW AnCrepcuen

= Pacno3HaBaHMe ncyesHoBeHUs CyOTUTPOB:

= OueHKa Kon-Ba U3MEHUBLLUXCS NMUKCENEN B
MacKke CcybTUTpoB

CMC MSU GE&M Lab

CS MSU Graphics & Media Lab (Video Group) Video group

Subtitle Remover description

36



O630p CyLIECTBYIOWMX METOAOB — —==

Tekywumin metop Subtitle Remover

= [JlononHutensHas obpaboTka Macku

Erosion Dilation

q q'

Mask pixels before dilation

- Mask pixels before erosion

Mask pixels that were added during

I:‘ Mask pixels that were deleted during dilati
latnon

erosion

. Mask pixels after erosion

B O N

Mask pixels after dilation

CMC MSU G&M Lab 37

CS MSU Graphics & Media Lab (Video Group) Vaeogroup descrption
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O630p CyLUecTBYOLWNX METOAOB S

Tekywumin metop Subtitle Remover

CMC MSU GE&M Lab 3 8

CS MSU Graphics & Media Lab (Video Group) Video group

3 8 Subtitle Remover description
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O630p CyLLEeCTBYIOLWMX METOAOB S

Tekywumin metop Subtitle Remover

s JIOCTOMHCTBa
= [lpuemnemas cCKoOpocCTb

= HepocTaTkum

= HenocrtaToyHasa TOYHOCTb
= [10xas paboTa Ha BUAEO HU3KOro KayecTBa

= BbIBOA
=« Hago nopabaTbiBaTb

CMC MSU GE&M Lab 39

CS MSU Graphics & Media Lab (Video Group) Video group

Subtitle Remover description



O630p CyLLEeCTBYIOLWMX METOAOB S

JIMHeHaa nHTeprnonsauus

= /306parkeHne paccMaTpuBaeTcsa rno cronbuam
= [MKCeNU N3 Macku CYUTAIOTCA HEU3BECTHBLIMU

= 1119 KaXkaow rpynnbl HEM3BECTHbLIX PacCMaTPUBAETCS
Mo M3BECTHOMY coceay

Mo 3TUM ABYM coceasM CTPOUTCS TMHENHas pyHKLMS

= 3HAYEHNs HEU3BECTHbIX NUKCENeN onpeaesnsem Kak
3HaYeHUE 3TON (PYHKLMM B AAaHHOM TOUKE

M.R. Banham, A.K. Katsaggelos 40

CS MSU Graphics & Media Lab (Video Group) Digital image restoration
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O630p CyLLEeCTBYIOLWMX METOAOB =

JIMHeHaa nHTeprnonsauus

Ciao, Wit.

Mi hai portato qualcosa di buono ?

CS MSU Graphics & Media Lab (Video Group)



O630p CcyLWecTBYOLUX METO0B

JIMHeHaa nHTeprnonsauus

s JIOCTOMHCTBa
= OueHb HbICTPbIM @aNropuUTM

= HepocTaTkum

= [1noxas pa60Ta Ha BNWAEO HU3KOIo Ka4eCctBa U BUAEO C
PE3SKUMUN TPaAHNLIAMU

= BbiBOA
« [lpurogeH ansa obpabotkn HDTV

M.R. Banham, A.K. Katsaggelos 4 2

CS MSU Graphics & Media Lab (Video Group) Digital image restoration



O630p CyLLEeCTBYIOLWMX METOAOB S

MNonnHoMuManbHas nHTEPNONAUNA

= /306parkeHne paccMaTpuBaeTcsa rno cronbuam
= [MKCeNU N3 Macku CYUTAIOTCA HEU3BECTHBLIMU

= [1N9 KaXA0W rpynmbl HEM3BECTHbIX BbiaenseM N
U3BECTHbIX COCEAEN C KaXKA0N CTOPOHbI

= [1o 3TUM cocegam CTpoOUM MOJIMHOM

= 3Ha4YeHns Hen3BeCTHbIX FIMKCGJ'IeM oripeaensieMm m3
3HAYEHMS NOSIMHOMA B AAHHOMU TOYUKE

M.R. Banham, A.K. Katsaggelos 43

CS MSU Graphics & Media Lab (Video Group) Digital image restoration



O630p CcyLWecTBYOLUX METO0B

MNonnHoMuManbHas nHTEPNONAUNA

= [10CTOMHCTBa

= XOpOLLUMWN pe3ynbTaT Ha XOPOLLMX
n306paxkeHnsx C NNaBHbIMU NEPEXOAaMM

s Hepocrtatku

= OyeHb nnioxas paboTa Ha BUEO HU3KOIO
KayecTBa 1 3allyMNEHHOM BMAEO

= BbiBOA
= [lpurogeH ana obpabotkn HDTV

M.R. Banham, A.K. Katsaggelos 4 4

CS MSU Graphics & Media Lab (Video Group) Digital image restoration



O630p CcyLWecTBYOLUX METO0B

MeToa cpeaHero LBeTa cocenen

1. [Ansg KaXxaoro Hem3BeCTHOro nNukKcens
paccMaTpuBaeM 8 coceaHUX

2. €CNN cpean HKxX bonee 4 N3BECTHO,
NUKCENIO NPUCBaNBAETCA CPEAHUN LIBET
M3BECTHBIX COCEEN

3. MOBTOpseM 1,2 noka He 3amnoJIHUM BCE
n3obpaxkeHune

M.R. Banham, A.K. Katsaggelos 45

CS MSU Graphics & Media Lab (Video Group) Digital image restoration
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O630p CyLLEeCTBYIOLWMX METOAOB =

JIMHeHaa nHTeprnonsauus

Ciao, Wit.

Mi hai portato qualcosa di buono ?

CS MSU Graphics & Media Lab (Video Group)



O630p CcyLWecTBYOLUX METO0B

MeToa cpeaHero LBeTa cocenen

= [10CTOMHCTBa
= Mano 4yBCTBUTENEH K WWyMYy

s Hepocrtatku

= XapaKTepHble apTedakTbl, HEYA0BIETBOPUTENbHAS
paboTa Ha pe3Knx rpaHuLax

= BbiBOA

= [TpMEeHMM nNpu HEOONMbLUMX pa3Mepax 3anosIHAEMOM
obnactu

M.R. Banham, A.K. Katsaggelos 47

CS MSU Graphics & Media Lab (Video Group) Digital image restoration



O630p CyLIECTBYIOWMX METOAOB — —==

Tekywmi meTop subtitle remover

Input video Logo/subtitles mask

No ‘{ Motion Estimation
| 4

Successive
Blur :kI snation?

El'
@
Output video k Motion Compensation
CMC MSU G&M Lab 48

CS MSU Graphics & Media Lab (Video Group) Video group

Subtitle Remover description




0630p CYLLECTBYIOWMX METOAOB ===

Tekywmn metopg subtitle remover: Quality blur

V= Say

Vi:Pi cb . Processing

pixel

. Processing pixels
. Neighbors pixels (border)

CMC MSU GE&M Lab 49

CS MSU Graphics & Media Lab (Video Group) Video group

Subtitle Remover description



0630p CYLLECTBYIOWMX METOAOB ===

Tekywmn metopg subtitle remover: Quality blur

CMC MSU GE&M Lab 50

CS MSU Graphics & Media Lab (Video Group) Video group

Subtitle Remover description



O630p CyLIECTBYIOWMX METOAOB — —==

Tekywumin metopg subtitle remover: Motion compensation

| Regular blocks I

Regular blocks |

Found motion VeCHOT s

Propagated motion vector

CMC MSU GE&M Lab 5 1

CS MSU Graphics & Media Lab (Video Group) Video group

Subtitle Remover description



CBOU naeu

= CBowncrtBa cybTnTpoB

Hanunune KoHTypa BOKpyr bykB
LiBeT cy6TUTPOB, KOHTYpA
[ OPU30HTANbLHOCTb

[lonoXxeHue B Kaape
= Kak npaBuno, B HMXXHEN NOMIOBMHE 3KpaHa
= 1-2, pexxe 3 CTpOKM
= BO3MOXHO, BblpaBHMBaAHWE NO LEHTPY

HenoaBuM>XHOCTb
[TOCTOSIHCTBO BbICOThI WWPUPTA

CS MSU Graphics & Media Lab (Video Group)

GRAPHICS & MEDIA LAB
VIDEO GROUP

52



GRAPHICS & MEDIA LAB
VIDEO GROUP

CBOU naeu

= 1) CoBepLUeHCTBOBaHME TEKYLLErO aJIfOpUTMa

= [lobaBneHne BepoSTHOCTHbIX KO3IMDULIMEHTOB ANS NUKCENEN
= Kon-Bo Apyrux nukcenem-kaHaAnaaToB B CTPOKE
= PacnonoxeHne B HUXXHEN YacTn Kaapa
= [oX0XecCTb LUBeTa Ha 3afaHHbIN
= «Mdrkag» oueHka amcnepcum
= ABTOMaTMYeCKOe ornpeaeneHne napaMeTpoB cyb6TUTpoB
= Llenb — cHmxeHne owmnbok, ynydiieHme paboTbl HA BUAEO HU3KOrO
KayecTBa, 60nee nonHas aBTomMaTn3aums

CS MSU Graphics & Media Lab (Video Group) >3



GRAPHICS & MEDIA LAB
VIDEO GROUP

CBOU naeu

= 2) [puMeHeHne CTaTUYeckon cerMeHTaunn Kaapa
= Pa3pgeneHve kagpa Ha 06bEKTHI
] (Dl/U'IpraLI,MFI 0O6bEKTOB Mo NOJTIOXXEHUNKO, LIBETY
= [poBepka 06bEKTOB HA HENOABMXKHOCTb B NMOC/IEAYIOLLIMX
Kaapax
= Lenb — ynyyweHne paboTbl C HECTaHAAPTHBLIMY
cy6bTUTpamMmn, paboTta Ha CUTbHOM LUYME HU3KOM
KayecTBe

= [loTeHuuanbHble NpobeMbl — HU3Kast CKOPOCTb
pPaboThl
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CBOU naeu

= 3) OueHka ypoBHS KayecTBa/lymMa 1 aaanTuBHas
noACTpOMKa
= Mcnonb3oBaHue ¢ ngesamm 1) n 2)

= Llenb-ymMeHblleHne ownbok 2 poaa (HEBKIIHOYEHME B
MacKy nukcenen cybTnutpos)

CS MSU Graphics & Media Lab (Video Group) >



[TnaHbl Ha Baxxanwee byayuee

1. [leTanbHoe nccnegosaHmne paboTol
MMEIOLLIErocs afiropuTMa M NonbiTKa ero

YyJdLLIUTb A06aBNEHNMEM BEPOATHOCTHbIX
XapaKTEPUCTUK

2. B cnydyae HEBO3MOXXHOCTU yNyYLLEeHUs —
pe€asin3aunsg Apyroro aJaroputma
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1) Demin Wang Unsupervised Video Segmentation Based on Watersheds and Temporal Tracking
http://compression.ru/download/articles/video/1998_unsupervised_video_segmentation_based_on_watersheds_pdf.rar
2) Chee Sun Won A Block-Based MAP Segmentation for Image Compressions
http://compression.ru/download/articles/video/1998_a_block-based_map_segmentation_for_image_compressions_pdf.rar
3) Joo-Hee |Moon, Gwang-Hoon Park, Sung-Moon Chun, and Seok-Rim Choi
Shape-Adaptive Region Partitioning Method for Shape-Assisted Block-Based Texture Coding

http://compression.ru/download/articles/video/1997_shape-adaptive_region_partitioning_method_for_shape-assisted_block-
based_texture_coding_pdf.rar

4) P. Salembier, and F. Marqures
Region-Based Representations of Image and Video: Segmentation Tools for Multimedia Services
http://compression.ru/download/articles/video/1999_region-based_representations_of_image_and_video_pdf.rar

5) David R. Martin Charless C. Fowlkes Jitendra Malik
Learning to Detect Natural Image Boundaries Using Local Brightness, Color, and Texture Cues 2004
http://www.cs.berkeley.edu/~fowlkes/papers/mfm-pami-boundary.pdf

6) Mohammad Al-agrabawi Human Skin Detection Using Color Segmentation 2000
https://courseware.vt.edu/users/abbott/5554/SkinReport.pdf

7) Ahmed Elgammal Ramani Duraiswami Larry S.Davis
Efficient Non-parametric Adaptive Color Modeling Using Fast Gauss Transform 2001
http://www.cs.umd.edu/users/elgammal/docs/colormodeling-cvpr01-postfinal.pdf

8) Viibg Axmeg Taneb Maxgys KOMOGUHMPOBaHHbIE aiICOPUTMbl CErMEHTALMMU LBETHbIX M306parkeHui
http://neuroface.narod.ru/files/mahfoudh_autoref.pdf

9) Wiadyslaw Skarbek Color Image Segmentation -- A Survey
http://imaging.utk.edu/~koschan/paper/coseg.pdf

10) Junging Chen Thrasyvoulos N. Pappas
Adaptive perceptual color-texture image segmentation
http://www.research.ibm.com/people/a/aleksand/pdf/ip04.pdf
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11) Zhuowen Tu Song-Chun Zhu Parsing Images into Regions, Curves, and Curve Groups
http://www.stat.ucla.edu/~ztu/publication/ijcv_curve.pdf

12) James Bruce Tucker Balch Manuela Veloso Fast and cheap color image segmentation for interactive robots
http://www.cs.cmu.edu/~trb/papers/wirevision00.pdf

13) Bagum KoryuwmH Bragumnp BexHesel
MeTtoabl cerMeHTauum n306paXkeHnii: aBTOMaTUYeCKasa cerMeHTauus
http://cgm.computergraphics.ru/content/view/147

14) Byung-Gyu Kim Jae-Ick Shim Dong-Jo Park
Fast image segmentation based on multi-resolution analysis and wavelets
http://www.loni.ucla.edu/twiki/pub/CCB/CcbBiologicalProjects/sdarticle.pdf

15) Eitan Sharon Achi Brandt Ronen Basri Fast Multiscale Image Segmentation
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.6.8656&rep=rep1&type=pdf

16) Nicolas Forcadel Carole Le Guyader Christian Gout
Generalized fast marching method: Applications to image segmentation
http://cermics.enpc.fr/~forcadel/Publi/FGL.pdf

17) Antonio Criminisi Toby Sharp Andrew Blake Geodesic image segmentation
http://research.microsoft.com/users/antcrim/papers/Criminisi_eccv2008.pdf

18) 7apas Kanungo Byron Dom Wayne Niblack David Steele
A fast algorithm for MDL-based multi-band image segmentation
https://eprints.kfupm.edu.sa/17619/1/17619.pdf

19) Leo Grady Random walks for image segmentation
http://cns-web.bu.edu/~Igrady/grady2006random.pdf

20) Peter I. Corke Helen I. Anderson Fast image segmentation
http://repository.upenn.edu/cgi/viewcontent.cgi?article=1883&context=cis_reports
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