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i CoaepxaHue
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[ToHATME Ringing a

[1TPUYNHBI

B anropntMax oxatusa, ocHoBaHHbIX Ha DCT,
B pe3y/ibTaTe KBaHTOBAaHUA NMPOUCXOAUT
norepsi UHPopMaLUn.

[1p1 KBQHTOBAHUM HU3KOYACTOTHbIX

KO3 MOULMEHTOB NOSABMSETCA 3PdeKT
6/104HOCTH, @ NMPU KBAHTOBAHUM
BbICOKOYACTOTHbIX — addeKT 'mbbca (ringing)

CS MSU Graphics & Media Lab (Video Group)



[Tpumepbl

‘_L [ToHATME Ringing a
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= (CoBpeMeHHble KOAEKN OPUEHTUPOBAHbI
Ha OKaTue (PoTopeanIMCTMYHOro BMALO

= CywectByeT 60/bLLIOE KONNYECTBO
AaHUMMPOBAHHOIO BUAEO, CXATOro
TaKUMU KOZEKaMu

CS MSU Graphics & Media Lab (Video Group)



BO3MOXHbIe CTpaTerum AepuUHrnHra

‘_L [ToHATME Ringing a

= QunbTpaumnd
s CHHTES3
= BekTopusauus

= [lononHuTenbHaa MH@POopMaLums

CS MSU Graphics & Media Lab (Video Group)



i CoaepxaHue

= DPdekT 'mbbca n NnpnynHbl BOSHUKHOBEHUS
= ANITOPUTMbI AE€PUHIUHIa

« Simple Adaptive Filter

= Fuzzy Post-Filtering

= Bilateral Filter

= Linear Post-Filtering

= bubnunoreka AptedaKkTosB
= Pe3ynbTaTthl
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Simple Adaptive Filter

OnucaHue anropuTtMa

= JPKOCTb Ka)XA0ro NMKcena cCpaBHUBAETCA C
cocegHUMuU

= Ecnu pasnnume He npeBbILAET HEKUA MOPOT,
NPOUCXOAUT YCPEAHEHUE LIBETA

CS MSU Graphics & Media Lab (Video Group) Reduction of Ringing Noise in Transform Image Coding Using a Simple

Adaptive Filter, André Kaup, Siemens Corporat Technology



‘_L Simple Adaptive Filter

Peanunsayus
~ 2 2 gl ele
95:(/195+Z5igi)/(/1+z5i) 7, gj gz
¥ ¥ gl & | &
5i:<1, if |g; —0;| < S
0, else

= O — BecoBas pyHKuUuMS
= A - Cuna ¢punbTpauuu
= S—Tlopor

9

Reduction of Ringing Noise in Transform Image Coding Using a Simple

CS MSU Graphlcs & Media Lab (VIdeo Group) Adaptive Filter, André Kaup, Siemens Corporat Technology



[Ipumep paboThl

i Simple Adaptive Filter

. k"w:

A i |
CS MSU Graphics & Media Lab (Video Group)




[IpnMep paboThl

‘_L Simple Adaptive Filter

CS MSU Graphics & Media Lab (Video Group) 1



[Ipumep paboThl

* Simple Adaptive Filter

CS MSU Graphics & Media Lab (Video Group) 12



i Simple Adaptive Filter

= [10CTOMHCTBA
= Bbicokas ckopocCTb paboThl

s Hepocrtatku
= He MOXeT NoNHOCTbIO YAanuTb apTedaKkThl

» He yuntbiBaeT xapaktep o0b6s1actu
punbTpaumm

13

CS MSU Graphics & Media Lab (Video Group) Reduction of Ringing Noise in Transform Image Coding Using a Simple

Adaptive Filter, André Kaup, Siemens Corporat Technology



i CoaepxaHue

= DPdekT 'mbbca n NnpnynHbl BOSHUKHOBEHUS
= ANITOPUTMbI AE€PUHIUHIa

= Simple Adaptive Filter

= Fuzzy Post-Filtering

= Bilateral Filter

= Linear Post-Filtering

= bubnunoreka AptedaKkTosB
= Pe3ynbTaTthl
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Fuzzy Post Filtering

CxeMa anroputMma

GRAPHICS & MEDIA LAB
VIDEO GROUP

flat p dunbTpauus

Knaccudpmkauma
nukceneun

Knaccundomkaums
©nokoB

texture

—edge—p»|  PunbTpauus

CS MSU Graphics & Media Lab (Video Group) 15



Fuzzy Post-Filtering

Knaccndpukaums 610KoB

= [1N9 Ka)KAoro nukcensa onpenensgercsd ero

KJ1aCC
flat if o°(x,y) < flat Threshold

pixel(x,y) =< edge i o°(x,y)>edgeThresfold
texture else

roe o’(x, y) - oncnepeusi NUKCens C LEHTPOM B (X,Y)

. . . Coding Artifact Reduction Using Edge Map Guided Adaptive and Fuzzy Filter 16
CS MSU Graphlcs & Medla Lab (VIdeo Group) Hao-Song Kong, Yao Nie, Anthony Vetro, Huifang Sun, Kenneth E. Barner, TR-2004-056, 2004



Fuzzy Post-Filtering

Knaccndpukaums 610KoB

17
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Fuzzy Post Filtering

dunbTpaunsa 6/10K0B

= Knacc 6noka onpeaensieTcs Kak
MaKCMManbHbIM KNacC NpUHaAnexallero emy
nukcens (flat < texture < edge)

= OunbTpytoTca Tonbko flat- n edge-6noku

= OunbTpaums flat-bnokos HeobxoanMa aAns
yAaneHus LWyMOB Ha CMJIOWHbIX y4acTKax

= OunbTpaumsa edge-610KoB UCnpaBnseT
OLWNOKN KBAHTOBAHUS

. . . Coding Artifact Reduction Using Edge Map Guided Adaptive and Fuzzy Filter 18
CS MSU Graphlcs & Medla Lab (VIdeo Group) Hao-Song Kong, Yao Nie, Anthony Vetro, Huifang Sun, Kenneth E. Barner, TR-2004-056, 2004



OunbTpaumnd

‘_L Fuzzy Post Filtering

.l/lcnonb3yeTcs=|Nc|3Manp 5X5
ijlleu(XCIXj)

N
ijlll’l(XCIXj)

u(a, b) = e o

?(Jc:

E? —cuna ouibTpa,
3aBUCUT OT TUra 6/10ka

nNJ

X. — HOBoe 3Ha4dYeHne NuKcesid

c

. . . Coding Artifact Reduction Using Edge Map Guided Adaptive and Fuzzy Filter 19
CS MSU Graphlcs & Medla Lab (VIdeo Group) Hao-Song Kong, Yao Nie, Anthony Vetro, Huifang Sun, Kenneth E. Barner, TR-2004-056, 2004



Fuzzy Post Filtering

[Ipumep paboThl

CS MSU Graphics & Media Lab (Video Group) 20



[IpnMep paboThl

‘_L Fuzzy Post Filtering

CS MSU Graphics & Media Lab (Video Group) 21



Fuzzy Post Filtering

[Ipumep paboThl

CS MSU Graphics & Media Lab (Video Group) 22



i Fuzzy Post Filtering

s /10CTOMHCTBA
= BblCcOKkasi ckopoCTb paboThl
= MicnpaBnseT MHOrne apredakThbl

= HeaoCTaTku
= MOXEeT pa3MbIiBaTb KapTUHY
= Heobxoanm TouHbIM Noabop napamMeTpos

. . . Coding Artifact Reduction Using Edge Map Guided Adaptive and Fuzzy Filter 273
CS MSU Graphlcs & Medla Lab (VIdeo Group) Hao-Song Kong, Yao Nie, Anthony Vetro, Huifang Sun, Kenneth E. Barner, TR-2004-056, 2004



‘L Fuzzy Adaptive Filter

= HenpepbiBHas 3aBUCUMOCTb CUNbI
punbTpauum ot gmcnepcmmn 6noka

PunbTpaums
JP dunbTpaums

Knaccudmkaums . Knaccucpukauus J
nukceneu ©nokos | | '( ) »

_|—> ®dunbTpauns

CS MSU Graphics & Media Lab (Video Group) #



i Fuzzy Adaptive Filter

0 10 20 30 40 50 60 70 80 90 100

CTaHaapTHOe OTK/IOHEHME 6710ka

25
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‘L Fuzzy Adaptive Filter

3aBUCMMOCTb CUIbl UNbTPauMmK OT Aucnepcun 6noka npu Hanny4vwem kadectse (PSNR)

25
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GRAPHICS & MEDIA LAB
VIDEO GROUP
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‘L Fuzzy Adaptive Filter

—(XaToe BNAeo ——06paboTaHHOE BMAEO
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i Fuzzy Adaptive Filter

s /10CTOMHCTBA
= BblCcOKkasi ckopoCTb paboThl
= YUNTbIBAETCA Xapaktep 6/10Ka

= HepocraTku
= Heobxoanm TouHbIM Noabop napamMeTposB

. . . Coding Artifact Reduction Using Edge Map Guided Adaptive and Fuzzy Filter 2§
CS MSU Graphlcs & Medla Lab (VIdeo Group) Hao-Song Kong, Yao Nie, Anthony Vetro, Huifang Sun, Kenneth E. Barner, TR-2004-056, 2004



i CoaepxaHue

= DPdekT 'mbbca n NnpnynHbl BOSHUKHOBEHUS
= ANITOPUTMbI AE€PUHIUHIa

= Simple Adaptive Filter

= Fuzzy Post-Filtering

= Bilateral Filter

= Linear Post-Filtering

= bubnunoreka AptedaKkTosB
= Pe3ynbTaTthl

29
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i Bilateral Filter

s Npesq:

= lcnonb3oBaTb pUNbTP, aHaNoOrM4YHbIN
Fuzzy Post Filtering

= YUNTbIBaTb HE TONbKO (DOTOMETPUYECKOE
DACCTOSIHWUE, HO U FTEOMETPUYECKOE MeXAY
MUKCENAMU

Bilateral Filtering for Gray and Color Images. C. Tomasi. R. Manduchi. 30

CS MSU Graphics & Media Lab (Video Group)

Computer Science Department, Stanford Univrsity, 1998



i Bilateral Filter

= [eoMeTpunyeckad cocTaBngaoLLaqa:

() =ks* ([ [ H&(€)de, k() =] [ c(£x)dé

= PoTOMETpUYeckas coctaBngoLllasd:
h() =k ([ [ #(&)s(f(&), f(x))de
k (=] [ s(f(£).f(x))de

f—ucxoonoe uzobpasicenue
c(&, X) —eeomempuueckoe dauzocmo movex & u X

s(f(&), (X)) —gomomempuueckas 6auzocms mouex & u X

. . . Bilateral Filtering for Gray and Color Images. C. Tomasi. R. Manduchi. 31
CS MSU Graphlcs & MEdla Lab (VIdeo Group) Computer Science Department, Stanford Univrsity, 1998



‘L Bilateral Filter

h(x) =k ()] [~ f(&)e(€, x)s(f(£), f(x))d&

_1 M 2
enme o
_{Hf(é)—f(X)HJZ

s(&,xX) =€ Lo

. . . Bilateral Filtering for Gray and Color Images. C. Tomasi. R. Manduchi. 32
CS MSU Graphlcs & MEdla Lab (VIdeo Group) Computer Science Department, Stanford Univrsity, 1998



‘L Bilateral Filter

CS MSU Graphics & Media Lab (Video Group) 33

Bilateral Filtering for Gray and Color Images. C. Tomasi. R. Manduchi.



‘L Multipass Bilateral Filter

HeckonbKo npoxoaoB dunbTpa NpuBoasaT K "KapTyHu3aumn”
n306pakeHuns

HCXOLHOE U300pakeHne O/l]Ha nrepayns MAaTb uTepaLmm

Bilateral Filtering for Gray and Color Images. C. Tomasi. R. Manduchi. 34

CS MSU Graphics & Media Lab (Video Group)

Computer Science Department, Stanford Univrsity, 1998



‘L Multipass Bilateral Filter

NcxonoHoe
n3obpaxeHune

>

Bilateral Filter

l

Bilateral Filter

l

Bilateral Filter

GRAPHICS & MEDIA LAB
VIDEO GROUP

i

CS MSU Graphics & Media Lab (Video Group)

PesynbTtaTr

35



Multipass Bilateral Filter

Pe3ynbTaThl

3aBucMMocTb Y-SSIM ot 6uTpeunTta
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Multipass Bilateral Filter

Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

== C)kaToe B1aeo == O6paboTaHHOe BMAEO
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Multipass Bilateral Filter

[Ipumep paboThl

CS MSU Graphics & Media Lab (Video Group) 38



Multipass Bilateral Filter
i [TpnMep paboThbl

—-"——_——'_-

e
=)

CS MSU Graphics & Media Lab (Video Group)
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Multipass Bilateral Filter

[Ipumep paboThl

CS MSU Graphics & Media Lab (Video Group) 40



—'—

Multipass Bilateral Filter &%

[IpnMep paboThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group)



i Multipass Bilateral Filter

= JIOCTOMHCTBaA
= XOpolLlee Ka4vyecTBo

= HepgocTtaTku
= IPdEKT anmacmHra
= 3aKpaLLUMBAET TEKCTYPbI
= [10BO/IbHO MeAJ/IEHHbIN

CS MSU Graphics & Media Lab (Video Group) s
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CpaBHeHue
OUNbLTPOB

GRAPHICS & MEDIA LAB
VIDEO GROUP

Simple Adaptive Filter Fuzzy Adaptive Filter Multipass Bilateral Filter

CS MSU Graphics & Media Lab (Video Group)



i CoaepxaHue

= DPdekT 'mbbca n NnpnynHbl BOSHUKHOBEHUS
= ANITOPUTMbI AE€PUHIUHIa

= Simple Adaptive Filter

= Fuzzy Post-Filtering

= Bilateral Filter

=« Linear Post-Filtering

= bubnunoreka AptedaKkTosB
= Pe3ynbTaTthl

46
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Linear Post-Filtering

CxeMa anroputMma

GRAPHICS & MEDIA LAB
VIDEO GROUP

K nukaumnsa Mowuck yyacTkoB dunbT nsa dunbT ns
naccudomkal, OWCK Yy4acTKO neTpaw noTpaw
Onokos domnnbpoBaHug CTPOK cTonobuos
ME

CS MSU Graphics & Media Lab (Video Group) 4/



Linear Post-Filtering

Knaccndpukaums 610KoB

s Intra-6noku

5 — ZZ/zO ZZzO

If (S < Threshold )
Block — Smooth

(u,v) #(0,0)

Fy

WV

else
Block < Complex

Fuv - KO3 durumneHTsl BDCT

. . . A LOW-COMPLEXITY POSTPROCESSING ALGORITHM FOR BLOCK BASED VIDEO CODING 48
CS Msu Graphlcs & Medla Lab (VldeO Group)?av/kanth Maddikonda and Tushar K. Adhikary Emuzed India Pvt. Ltd.



Linear Post-Filtering

Knaccndpukaums 610KoB

GRAPHICS & MEDIA LAB
VIDEO GROUP

s Inter-6noku

Rl R2 |
] C
R
A
R3 R4

If (R1, R2, R3orR4 is Complex)
C «— Complex

else
C «— Smooth

. . . A LOW-COMPLEXITY POSTPROCESSING ALGORITHM FOR BLOCK BASED VIDEO CODING 49
CS MSU Graphlcs & Media Lab (VIdeo Group)?av/kanth Maddikonda and Tushar K. Adhikary Emuzed India Pvt. Ltd.



Linear Post-Filtering

Knaccndpukaums 610KoB

= Ton1bko Complex 610ku nognexar
PunbTpaLnm

= Smooth 6n10kn KonupytoTca 63 n3MeHeHum

. . . A LOW-COMPLEXITY POSTPROCESSING ALGORITHM FOR BLOCK BASED VIDEO CODING 5()
CS MSU Graphlcs & Media Lab (VIdeo Group)?av/kanth Maddikonda and Tushar K. Adhikary Emuzed India Pvt. Ltd.



g Linear Post-Filtering

Fo|F1|Pz2| Fs|Fs |Ps |Ps | P72 | Bz | Ps | Fuo| Fu

— EBlock Boundary —

if( |Pi+1—Pi] >=QP)
Pi+1, Pi «— edge pixels

Ecnn HanaeHbl rpaHNYHbIE MUKCENWU, TO OHM KOMUpPYOTCS 6e3 hunbTpaumm.

QP — KO3 PHUMEHT KBAHTOBAHWUS

. . . A LOW-COMPLEXITY POSTPROCESSING ALGORITHM FOR BLOCK BASED VIDEO CODING 5§51
CS MSU Graphlcs & Media Lab (VIdeo Group)?av/kanth Maddikonda and Tushar K. Adhikary Emuzed India Pvt. Ltd.



‘_L Linear Post-Filtering

Fo|F1|Pz2| Fs|Fs |Ps |Ps | P72 | Bz | Ps | Fuo| Fu

— EBlock Boundary —

If(| P1—P2| < (0.5QP) && P1 lies in a smooth block )
P2'=(Po+P1+2P2)/4

P3' = (P1+P2 +2P3)/4 1[1 120 O]
Pa'= (P2 + P3' + 2P4) /4 4

else
P3'=(P2+2P3+P4)/4 1

“h 2 1]
P4 =(P3' +2P4+P5)/4 4

. . . A LOW-COMPLEXITY POSTPROCESSING ALGORITHM FOR BLOCK BASED VIDEO CODING 52
CS MSU Graphlcs & Media Lab (VIdeo Group)?av/kanth Maddikonda and Tushar K. Adhikary Emuzed India Pvt. Ltd.



GRAPHICS & MEDIA LAB
VIDEO GROUP

Linear Post-Filtering

Smooth Block Complex Block

t Edge Pi
e Pixel
CS MSU Graphics & Media Lab (Video Group) 9 >3



‘_L Linear Post-Filtering

Fo|F1|Pz2| Fs|Fs |Ps |Ps | P72 | Bz | Ps | Fuo| Fu

— EBlock Boundary —

= ECnn He HanaeHo HM O4HOro rpaHU4YHOro
nmKcens

d=(P1-P2)

if (|d|<2QP)
P1' = P1—d/4
P2' = P2 + d/4

. . . A LOW-COMPLEXITY POSTPROCESSING ALGORITHM FOR BLOCK BASED VIDEO CODING 5§54
CS MSU Graphlcs & Media Lab (VIdeo Group)?av/kanth Maddikonda and Tushar K. Adhikary Emuzed India Pvt. Ltd.



Linear Post-Filtering

Smooth Block Complex Block

CS MSU Graphics & Media Lab (Video Group) >



Linear Post-Filtering
[Tpumep

CS MSU Graphics & Media Lab (Video Group)



i Linear Post-Filtering

s JIoOCTOMHCTBA
= OyeHb BbICOKast CKOpOCTb paboThl

s HegocTtaTku

= TpebyeTrcs AononHUTENbHAsS MHpOPMaLMS
- ME
= KoapdpuumeHtol BDCT
= KoadppuumeHT KBaHTOBaHUS

= HU3KO0e KayecTBO

. . . A LOW-COMPLEXITY POSTPROCESSING ALGORITHM FOR BLOCK BASED VIDEO CODING 57
CS MSU Graphlcs & Media Lab (VIdeo Group)?av/kanth Maddikonda and Tushar K. Adhikary Emuzed India Pvt. Ltd.



i CoaepxaHue

= DPdekT 'mbbca n NnpnynHbl BOSHUKHOBEHUS
= ANITOPUTMbI AE€PUHIUHIa

= Simple Adaptive Filter

= Fuzzy Post-Filtering

= Bilateral Filter

= Linear Post-Filtering

= bubnnoreka ApredakroB
= Pe3ynbTaTthl

58
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bubnnoTteka apTedakToB

Npea anroputMa

GRAPHICS & MEDIA LAB
VIDEO GROUP

Unfiltered source (A)

Unfiltered (B) Filtered (B')

Image Analogies,

= = = Aaron Hertzmann, Charles E. Jacobs, Nuria Oliver, Brian Curless, David H. Salesin, 59
CS MSU Graphlcs & MEdla Lab (VIdeo Group) New York University, Microsoft Research, University of Washington, 2001



bubnnoTteka apTedakToB

CxeMa anroputMma

GRAPHICS & MEDIA LAB
VIDEO GROUP

Ob6paboTka K
lNocTpoeHue TecToBOMU COXpaHeHune
P Cxatune | P P> B
nocneanoBaTenibHOCTU BO3HUKLUMX
aptedakToB
\ 4
Bolgenenune Knaccudpukaums BocctaHoBneHnue
rpaHuy tnokos n3obpakeHus
Deringing Cartoons by Image Analogies,
GUANGYU WANG, TIEN-TSIN WONG, PHENG-ANN HENG, 60

CS MSU Graphics & Media Lab (Video Group)

ACM Transactions on Graphics, Vol. 25, No. 4, October 2006



brnbnnoTeka apTedakToB 7

[MocTpoeHne obyyatoLLen

NOC/1IEAO0BATE/IbHOCTH

B anroputmMe CTponTcs
HEeKUn Habop

n306paxxeHunm, K

KOTOPOMY MPUMEHSIETCS ‘ ‘ O

DCT 1 KBaHTOBaHUe.
3anoOMUHAIOTCA napbl

NMNKCerlb

_| OF

NCXOOHBbIN |,

» CXKaTbIN Onok

EEE

W 4

Deringing Cartoons by Image Analogies,
GUANGYU WANG, TIEN-TSIN WONG, PHENG-ANN HENG, 61

CS MSU Graphlcs & MEdla Lab (VIdeo Group) ACM Transactions on Graphics, Vol. 25, No. 4, October 2006



* BubnunoTeka aptecakTtoB

UcxodHoe uszobpaxkeHue Cxxamoe u3zobpaxxeHue

Deringing Cartoons by Image Analogies,

. . . GUANGYU WANG, TIEN-TSIN WONG, PHENG-ANN HENG, 62
CS MsuU Graphlcs & MEdla Lab (VIdeo Group) ACM Transactions on Graphics, Vol. 25, No. 4, October 2006



GRAPHICS & MEDIA LAB

BubnunoTeka aptecdakToB

UcxoOHbIU 610K Cxxambil 610K

<{—

Original artifact vector
pixel

Deringing Cartoons by Image Analogies,

. . . GUANGYU WANG, TIEN-TSIN WONG, PHENG-ANN HENG, 63
CS MsuU Graphlcs & MEdla Lab (VIdeo Group) ACM Transactions on Graphics, Vol. 25, No. 4, October 2006



bubnuoteka aptedakTos &

OnpepeneHue rpaHul

= Sobel operators

grad f = @@
OX oY

of
_[X1 y] RS [X1 y]
ax X = V, \ wu,a[‘;; e
| []‘U}HITHHUIUL ﬁl“im:;’:i\ (U )
1 -110 |1 1 1121
81-2/0 |2 8|10(01]0
-110|1 -11-2|-1
Sy Sy

64
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OnpepeneHue rpaHul

‘_L bnbnnoteka aptedakToB T

= [lonck 6nokoB 8x8, coaepkallunx rpaHuLbl.
[epvHruHr byaet npon3BoanTCS TOJTbKO
BHYTpPU 3TUX G/10KOB.

.-.- L L (1
.--- - .
Deringing Cartoons by Image Analogies,

. . . GUANGYU WANG, TIEN-TSIN WONG, PHENG-ANN HENG, 65
CS MSU Graphlcs & Media Lab (VIdeo Group) ACM Transactions on Graphics, Vol. 25, No. 4, October 2006




bubnnoTteka aptedakTos °

Anroputm

GRAPHICS & MEDIA LAB
VIDEO GROUP

[ns Ka)kaoro nukcens BHyTpu bnoka: | —
1. Bblbnpaetcs obnactb 5x5 . B

2. [enaetcs 3anpoc B 6ubnnoteky -
apTedaKToB

3. [lony4YeHHbIN UCXOAHbBIN NMUKCENb
3anucbiBaeTcs B obpaboTaHHOE -
n3obpaxkeHue

- —

[ S

i
&

3arpoc =

Deringing Cartoons by Image Analogies,

. . . GUANGYU WANG, TIEN-TSIN WONG, PHENG-ANN HENG, 66
CS MSU Graphlcs & Media Lab (VIdeo Group) ACM Transactions on Graphics, Vol. 25, No. 4, October 2006



Anroputm

‘_L bnubnunoTeka aptedakToB &

= [1ns cpaBHEHMS ABYX apTedaKT-BEKTOPOB
MCMOJb3YyETCA METPUKA

D, (W, W,) = \/ZZG(L D, (i, ) —w, G, )

roe G — aBymepHoe a4po [aycca

Deringing Cartoons by Image Analogies,

. . . GUANGYU WANG, TIEN-TSIN WONG, PHENG-ANN HENG, 67
CS MSU Graphlcs & Media Lab (VIdeo Group) ACM Transactions on Graphics, Vol. 25, No. 4, October 2006



[IpnMep paboThl

‘_L bubnnoTteka aptedakTos °

. . . GUANGYU WANG, TIEN-TSIN WONG, PHENG-ANN HENG,
CS MSU Graphlcs & Medla Lab (VldeO Group) ACM Transactions on Graphics, Vol. 25, No. 4, October 2006



bubnunoteka aptedakToB

3aKIiro4yeHune

= /10CTOMHCTBA
= XOpowo obpabaTbiBaeT ClIOXHbIE Cily4vaun

= HepgocTaTku:
= KpanHe MmeaneHHo paboTaet

= [1pU N3BMEHEHNN NAapPaMETPOB CXKaTUSA
HeobxoaAnMO NOBTOPUTL 0by4yeHune

Deringing Cartoons by Image Analogies,

. . . GUANGYU WANG, TIEN-TSIN WONG, PHENG-ANN HENG, 69
CS MSU Graphlcs & Media Lab (VIdeo Group) ACM Transactions on Graphics, Vol. 25, No. 4, October 2006



i CoaepxaHue

= DPdekT 'mbbca n NnpnynHbl BOSHUKHOBEHUS
= ANITOPUTMbI AE€PUHIUHIa

= Simple Adaptive Filter

= Fuzzy Post-Filtering

= Bilateral Filter

= Linear Post-Filtering

= bubnunoreka AptedaKkTosB
= Pe3ynbTaTthl
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i Pe3ynbTaTthl

= PeannsoBaHbl MeTOAbI:
= Simple Adaptive Filter
= Fuzzy Post Filtering
= Fuzzy Adaptive Filter
= Multipass Bilateral Filter

= PeannsoBaH GuUnbTp
MSU Cartoon Restore

/1
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i Cnncok nutepaTypbl

Deringing Cartoons by Image Analogies

Guangyuwang, Tien-Tsinwong, and Pheng-Annheng

The Chinese University of Hong Kong, 2006.

A low-complexity postprocessing algorithm for block based video coding

Ravikanth Maddikonda and Tushar K. Adhikary

Emuzed India Pvt. Ltd.

Coding Artifact Reduction Using Edge Map Guided Adaptive and Fuzzy Filter
Hao-Song Kong, Yao Nie, Anthony Vetro, Huifang Sun, Kenneth E. Barner
MITSUBISHI ELECTRIC RESEARCH LABORATORY, 2004

Reduction of Ringing Noise in Transform Image Coding Using a Simple Adaptive Filter
Andre Kaup

Siemens Corporate Technology, Networks and Video Communications, Munich, Germany, 1998
Bilateral Filtering for Gray and Color Images.

C. Tomasi. R. Manduchi.

Computer Science Department, Stanford Univrsity, 1998

MULTI-SCALE EDGE DETECTION AND IMAGE SEGMENTATION

Baris Sumengen, B. S. Manjunath

ECE Department, UC, Santa Barbara, USA, 2005

DERINGING AND DEBLOCKING DCT COMPRESSION ARTIFACTS WITH EFFICIENT SHIFTED TRANSFORMS

Ramin Samadani, Arvind Sundararajan and Amir Said

HP Labs Palo Alto, Imaging Technologies Department, 2004

Fast Adaptive Fuzzy Post-Filtering for Coding Artifacts Removal in Interlaced Video
Yao Nie, Hao-Song Kong, Anthony Vetro, Kenneth Barner

Mitsubishi Electric Research Laboratories, 2005
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i [lononHuTeNnbHasa nuTepaTypa

Video Codec for Classical Cartoon Animations with Hardware Accelerated Playback
Daniel Sykora, Jan Burianek, Jir Zara, Czech Technical University in Prague, 2005
Segmentation of Black and White Cartoons, Daniel Sykora, Jan Burianek, Jiri Zara,
Czech Technical University in Prague, 2003

A Multiscale Approach to Contour Detection by Texture Supression, Giuseppe Papari, Patrizio Campisi, Nikolai Petkov, Alessandro
Neri, Institute of Mathematics and Computing Science, University of Groningen, 2006

A SIMPLE SCHEME FOR CONTOUR DETECTION

Gopal Datt Joshi, Jayanthi Sivaswamy

Center for Visual Information Technology, IIIT Hyderabad, 2003

Multi-scale Approach to Salient Contour Extraction

Gopal Datt Joshi, Jayanthi Sivaswamy

Centre for Visual Information Technology, IIIT Hyderabad, 2005

A Non-Maxima Suppression Method for Edge Detection with Sub-Pixel Accuracy
Frederic Devernay

The French National Institute for Research in Computer Science and Control,1995
Maximume-Likelihood Parameter Estimation for Image Ringing-Artifact Removal
Seungjoon Yang, Yu-Hen Hu, Truong Q. Nguyen, Damon L. Tull

IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO TECHNOLOGY, VOL. 11, NO. 8,2001
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i [lononHuTeNnbHasa nuTepaTypa

Simple and Effective Filter to Remove Corner Outlier Artifacts in Highly Compressed Video

Jongho Kim, Donghyung Kim, and Jechang Jeong

Department of Electrical and Computer Engineering, Hanyang University, 2006

Perceptually Adaptive Joint Deringing-Deblocking Filtering for Scalable Video Transmission over Wireless Networks
Shuai Wan, Marta Mrak, Naeem Ramzan, Ebroul Izquierdo

Multimedia and Vision Group, Queen Mary, University of London, 2006

Adaptive Vectorization of Line Drawing Images

RIK D. T. JANSSEN, ALBERT M. VOSSEPOEL

Delft University of Technology, Faculty of Applied Physics, Pattern Recognition Group, The Netherlands, 1995
Robust Image Contour Detection by Watershed Transformation

Xiao Pei and Moncef Gabbouj

Signal Processing Laboratory, Tampere University of Technology, Finland

Sparse Pixel Vectorization: An Algorithm and Its Performance Evaluation

Dov Dori, Wenyin Liu

Faculty of Industrial Engineering and Management, Technion, Israel Institute of Technology; Microsoft Research
1999
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