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CoaepkaHue JoKIaaa

GRAPHICS & MEDIA LAB
VIDEO GROUP

& llocranoBka 3agaun

¢ OcHoBbl HVS

¢ Spatial-temporal distortion metrics for in-service quality
monitoring of any digital video system

¢ Objective Evaluation of Edge Blur and Ringing Artefacts:
JPEG 2000 Image Codecs

¢ Video classification for video quality prediction
¢ No-reference Quality Assesment for JPEG-2000

CS MSU Graphics & Media Lab (Video Group) 2
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I locTaHOBKa 3ag1adyu

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ OcHoBHas 1IEIb UCCIIENOBAHUN B 00J1aCTH OO BEKTUBHOMU
OIICHKHU Ka4yeCTBa BUJICO - 3TO pa3padOTKa aJrOPUTMOB,
ONPEACSIONINX €r0 aBTOMaTUYECKHU.

¢ BapuaHThI HCII0JIb30BaHUS

® MOHUTOPHHI KaueCTBA BUJIEO B CUCTEMAX YIPABJICHUS MEPEAAYEU
€ro Io CeTU

e Croco0 cpaBHEHHS aJITOPUTMOB OOPaOOTKHU U CHKATUS

e BcTpoeHHOE B CUCTEMBbI 00Pa0OTKU CPEJICTBO, MO3BOJISIONICE
ONTHMHU3UPOBATh BHYTPEHHUE MapaMeTPhI

CS MSU Graphics & Media Lab (Video Group) 3
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Bo3mMoxxHBIe apTedakThl (1) @

o N=AT

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ Cxatue
e biiounocTs (ciieacTeue ucmoab3oBanus DCT)
e PasMmriTue

® D(ddekrt I'nb0Oca (cieacTBre KBAaHTOBAHUS HA
PE3KMX I'PAHUAIIAX )

e [Ipo6aemer or MC

CS MSU Graphics & Media Lab (Video Group) 4
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SN
Bo3MoxkHBIE apTehaKThl (2) @

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ OmuOKu npu nepeaade JaHHBIX
® 3a/ICPKKHU ITPU Mepeade 1mo CETH

e [loTrepu makeToB

¢ By MCKaQ)XEHUU 3aBUCUT OT JEKOJIepa

CS MSU Graphics & Media Lab (Video Group) 5
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Bo3mosxHBIC apTedakThl (3) @

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ /[pyrue ommoOku

e [IpcoOpazoBanne Mexay HU(MPOBON U aHAIOTOBOM
(dbopmoi

® YMEHBIIICHUE pa3Mepa [BETOBBIX IIIIOCKOCTEN

® I3MecHeHrEe YacTOThI KaJpOB

® /[enHTEpIEHCHUHT

CS MSU Graphics & Media Lab (Video Group) 6
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llommyasipHBIE METPUKH

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ Han6oJee nmonysipHbI€ ceiiuac alrOpuTMBbI
PSNR, SSIM, VOM

¢ PesyasraTer onpoca Ha doom9.org: Do you
nelerve to metric result?

e Only SSIM is a reliable metric test. 9%
e Only PSNR is a reliable metric test. 0%
e Both SSIM and PSNR are reliable metric test. 30%

e | meassure quality only by my own visual perception 61%

CS MSU Graphics & Media Lab (Video Group) 7



Outline

GRAPHICS & MEDIA LAB
VIDEO GROUP

& llocranoBka 3agaun

¢ OcHoBbl HVS

¢ Spatial-temporal distortion metrics for in-service quality
monitoring of any digital video system

¢ Objective Evaluation of Edge Blur and Ringing Artefacts:
JPEG 2000 Image Codecs

¢ Video classification for video quality prediction

CS MSU Graphics & Media Lab (Video Group) 8



HVS (1)

¢ Peuienropsl BHYTPH IJ1a3a

e CyiiecTByeT 3 THIA PELENTOPOB,
COOTBETCTBYIOIIMX KOPOTKUM, CPEIHAM M
IJIMHHBIM BOJIHAM CBETa

e PacripenecieHue penenTopoB 0 CETYATKE
rjiaza HEpaBHOMEPHO M CIIaJaeT K Kpasim,
KpPOME TOI0 HEPABHOMEPHO U
pacrpeneiieHlue HEPBHBIX KIIETOK, I10
KOTOPBIM CUTHAJ ITOCTYIIA€T B MO3T

e Ha sToM sTame nmpoBoauTcs CBEPTKA
ONTUYECKOT0 N300pXKEHHUS C MOJIEM
4yBCTBUTEIBHOCTH PEIEITOPOB

CS MSU Graphics & Media Lab (Video Group)

GRAPHICS & MEDIA LAB
VIDEO GROUP

I.F Primary Visual ™,
\__ Cortex
<

SO N

»~ Higher level vision ™~

~ processing and cognition ]

N by the brain
\H_ P



HVS (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ JlanbHenmas oo0padoTka

e Crnepyrommuii 3Tan - narepaibHoe KoneHdaToe sapo (LGN),
I'1€ MPOU3BOANUTCS CBEPTKA ITOJYYEHHOI'O C CETYATKH
CHUTHaJIa, 4YTO MPUBOJUT K €r0 peOpraHr3aIym.

e Curnai, nocrynaromuii ¢ LGN-HelipoHOB nocTynaeT B KOpy
TOJIOBHOT'O MO3ra €II€ 0JJHO MPEoOpPa30BaHUE BXOIHOTO
MTOTOKA.

e (Curaan, CO34aBa€MbIil B KOPE IOJIOBHOTO MO3Ta NepeaacTcs
B IpyTHUEC €ro y4acTKH, AJIs1 aHAJIM3a JBHKCHUI,
pacro3HaBaHus U T.A.

CS MSU Graphics & Media Lab (Video Group) 10
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HVS (HGHTﬁz’HBHOC U NEpUpEPUMHOE

3p eHI/I e) GRAPHICS & MEDIA LAB

VIDEO GROUP

¢ llcHTpanbHOE M nepuPEepUNHOE 3PEHUE

e OO0iacTh BOKPYT TOUKH (DUKCAIIUH IJ1a3a IMOCTYIAET C
HanOOJIBIIIMM Pa3pelICHUEM, IO MEPE YAAICHUS OT 3TON
TOYKH pa3pelIeHUE CHUXKAETCS (MCIOIb3yEeTCs B OUCHB
HEOOJILIIIOM YHCJIE aJITOPUTMOB)

—_
/S

FC:-"." ed

|'
P | . / .'  Visual Axis 2.
upi ' [
p U Lens -f:; .
— / Opic Nerve

o
=
z

3
=
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. o
Relative Intensity
o o
D (o s]
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o
n

Distance [arcmin] Distance [arcmin]
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HVS (FWQI)

MPEG4 A /N MPEG4
WORLD WORLD

MPEG4 |
WORLD | \

CS MSU Graphics & Media Lab (Video Group)
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VIDEO GROUP
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HVS (Anmanramus K CBETY) @

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ Ajnanranus K CBETY

® IHTEHCHUBHOCTH CBETA, MOCTYIIAIOIIETO B IJIa3 PETYJIUPYETCA
B IIIMPOKHX IIpeAeIax, YTO NPHUBOJUT K TOMY, UTO Ha
ceTyaTKe (PUKCUPYETCss KOHTPACT, a HE a0COJIFOTHBIE
3HAYCHHUS

® DOTarbl ajanTanuu
¢ OnTuyeckuil (OrpaHUYCHUE CBETA MOCTYIIAIOIIETO HA CETYATKY)
¢ XUMHYECKHi (B pelenTopax)

¢ Ananranys Ha YpOBHE HEMPOHOB

e Weber’s Law: ( = g

L

CS MSU Graphics & Media Lab (Video Group) 14
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HV'S (CSF) O

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ CSF

® I’IyBCTBI/ITeJ'IIDHOCTB 3aBUCHUT OT YaCTOT, IIPUCYTCTBYIOIINX B BXOJIHOM

curHaie (3To o0bsICHsAeTCs mojeM HelpoHoB B LGN).

® MoxeT MoaeIMpPOBaATHCS
(UIBTPOM HIIH
B3BEIIICHHBIM
CYMMHPOBaHUEM YaCTOT.

e CSF 3aBucur ot
HEHTPAJILHOCTH /
nepuepuitHOCTH 3PEHUS,
HO B OOJIBIIIMHCTBE
MOJEJIEN ITO HE
YUUTBIBACTCS.

Confrastsensitivity

Temporal frequency [Hz] 107 M;[}_1 Spatial frequency [cpd]

CS MSU Graphics & Media Lab (Video Group) 15
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HVS (IIpocTpancTBeHHOE

ﬂfaCKHpOBaHné

¢ [IpocTpancTBEHHOE MAaCKUPOBAHUE

~ GRAPHICS & MEDIA LAB
VIDEO GROUP

e Hanuure ogHOM KOMIIOHEHTHI B H300paKEHUH BIMSIET Ha
BOCIIPUATHE JPYTOH, PACIIOJIOKEHHON B TOM KE MECTE

e Haubosee CUIbHO 3TO IPOSBIISICTCS KOTla Macka 1
TECTOBBIM CUTHAJ MOXO0KHU O YaCTOTE M OpPUCHTAIUHN

CS MSU Graphics & Media Lab (Video Group) 16
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HVS (BpemeHHOE MacKHpOBaHHE) @

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ BpemenHoe MackupoBaHue

e EcCiiM eCTh MHTCHCHUBHBIA CUTHAJ, TO IEPE HAM M I10CJIE
HET0 W3MEHSCTCS NOPOT YyBCTBUTCIILHOCTH.

& Ajpanraiydg kK na0JoHam

e Aamnrtauus K madJIoOHaM ¢, HalpuMep, CXOIHOM YaCTOTOM
BEJIET K CHIDKCHUIO YyBCTBUTCIBHOCTH (M3MeHeHUI0 CSF)
OKOJIO 3TOU YaCTOTHI.

CS MSU Graphics & Media Lab (Video Group) 17
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SN
HVS (O6beaunenue pe3yabTaToB) @

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ OObeHEeHNE PE3yIbTaTOB

e OcHoBHas npoOJieMa: 00bEAUHEHNUE PE3YIbTATOB
M3MEPEHUN MCKAKEHUU, MACOK U T.J. 110 OTACILHBIM
TOTOKAaM.

® UyBCTBUTEIHLHOCTh K HCKAKCHUSAM 3aBUCHUT B T.4. U OT
pacrio3HaBaHUs, YTO TPYAHO MOJIECTUPYETCH.

CS MSU Graphics & Media Lab (Video Group) 18
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HVS (Onucanue anropurma) @

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ [IpogyMaHHBIN aITOPUTM C TOYKH 3peHus HVS
® YYET BETOBOU M APKOCTHBIX COCTABJISIOIINX

® Y4YET HE TOJIBKO LIEHTPAIBLHOI0, HO U MEPU(PEPUNHOTO
3pEHUS

e AjanTauus K SpKOCTH
e DyHKIIMS YYBCTBUTEIBHOCTA KOHTPACTA
e MackupoBaHue

e OOBECIMHEHHUE UTOTOBBIX PE3YJILTATOB

CS MSU Graphics & Media Lab (Video Group) 19



HVS (CXéMa aJIropyuTMa)

GRAPHICS & MEDIA LAB
VIDEO GROUP
¢ Cxema anropurma
-
Reff:i.r;ci - - ) Emor Glualtiv/
T il Goamias Channel Normalization =rmer b ~‘rm1*rTc-n
: | e I . £ ; 1
Distorted, | processing - Filtering L Decomposition & Masking FPooling Measure
signal bH—m—memeo—m— -——————-
—r

CS MSU Graphics & Media Lab (Video Group) 20
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HVS (Cy0bekTuBHBIC (PAKTOPHI)

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ CyObeKTUBHBIC (DAKTOPHI
e PaccrosiHue 10 M300paKeHUs
® Tun 1 CBOMCTBA MOHUTOPA
® T0YHOCTH BOCIIPOU3BEACHUS

e C0oOTBETCTBHE 3BYKOBOMY COMPOBOKICHUIO

¢ 13-3a CyOBEKTUBHOCTH BCE ATH (PAKTOPHI HEIb3S
PEJICTABUTh B BUJIE TOUYHBIX (DOPMYIT 151
MCIOJIb30BaHUS B METPUKaAX

CS MSU Graphics & Media Lab (Video Group) 21



Outline

GRAPHICS & MEDIA LAB
VIDEO GROUP

& llocranoBka 3agaun

¢ OcHoBbl HVS

¢ Spatial-temporal distortion metrics for in-service quality
monitoring of any digital video system

¢ Objective Evaluation of Edge Blur and Ringing Artefacts:
JPEG 2000 Image Codecs

¢ Video classification for video quality prediction
¢ No-reference Quality Assesment for JPEG-2000

CS MSU Graphics & Media Lab (Video Group) 22
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OOmas nH(@OpMaLs

GRAPHICS & MEDIA LAB
VIDEO GROUP

& Nnesa
o PaCC‘H/ITBIBaIOTCH KapTBI N3MCHCHUS FpaHI/IL[

® Bhiea10TCa NPOCTPAaHCTBEHHO-BPEMEHBIE OJIOKH,
B KOTOPBIX PACCUUTHIBAIOTCS OCOOCHHOCTH

e MackupoBaHue

® Y CpEIHEHUE PE3YIbTATOB JJIA IOJYUYECHUA
UTOTOBOT'0 3HAYCHUS

CS MSU Graphics & Media Lab (Video Group) 23



Cxema aJropuTrMa

GRAPHICS & MEDIA LAB
VIDEO GROUP
Yi, Horizontal | Extract Aol Aol Extract [ Horizontal Y out
Edge | Features i p ppt'}lg:'l't 5 ppt'}t;'l't . Features | Edge
oEnhancement From 5-T ! Tehrcephl Ildl ¥ Tehrcephl lldl‘f ' From S-T Enhancement|q
Filter » Regions i 'Nresnolds resnolds & pegions [* Filter
Vertical fin(S. r}i l fout (S. 1) Vertical
R Edge Edge .
"|Enhancement Aoplv Visual Enhancement|”
: pply Visua :
Filter Masking Functions Filter
gain(s, t) loss(s, 1)
F b
Apply Spatial
Collapsing Function
: =
gain(f) loss(f) §

Apply Temporal
Collapsing Function

gain l l loss

CS MSU Graphics & Media Lab (Video Group) 24
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BbIjIcIEeHAE TPAHUILI

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ [IppuMeHeHne K n3o00pakeHuto GuibTpa Codens

¢ Paznenenue Buaco Ha 0J10ku S-T Onoku 8 pX *
8 pX * 6 kaupoB

¢ /111 Kax10M TOUKH B OJIOKE BBHIYMCIINTD

RG, 1,0) =+ H(, j,0)> + V@, j, 1)

Vi, j,t)
H(i, j,t)

e rie V(i,],t), H(1,),t) - pe3yabTaT BeIACICHUS TPAHUILL

0@, j,t) = tan{

CS MSU Graphics & Media Lab (Video Group) 25



Pacuer ocobennocreii (1) @

GRAPHICS & MEDIA LAB
VIDEO GROUP

& F1=stdev[R(i,j.1)]
e Ecinu F1 oka3piBaeTCss MEHBIIIE ITOPOra (B CTaThE
ucroab3yercs Thl =12), o F1 =Thl

CS MSU Graphics & Media Lab (Video Group) 26
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Pacuer ocobennocreii (2) @

[ Nt —7‘.-

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ I'2 yYnuTHIBAECT U3MEHEHUE OPUCHTAIIUU TPAHUIL]

\Y \%
II " |I .|| "' |I
'|#f|::f.,j.,r:|,_||____||___..........._.I. || II

| R |

|I || R E || I|
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PacueTt ocobennocreii (3)

GRAPHICS & MEDIA LAB
VIDEO GROUP

R(i.j.t) if Rlijt)zr, and m%—.ﬁﬂ < 0li.j.t) < m%+.ﬁﬂ (m=0.12.3)

HV (i j.t)=4
(“;') 0  orherwise

R(i.j’._f] if R(.i"._j.a‘}zrﬁﬂ and m§+ﬂﬂ < E]{}'.__;'-I} < (m+1}%—ﬁﬂ (m:lﬁl.l.l_%}

ﬁl{i. t)=1
J 0 otherwise

{m E?.:}??[HI" {I J. I}]}

/- (e

ki Ihl. Wk
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PacueT ocobennocreii (4)

gain (.51 r) = pp {10 €10 [ ]; c:r((;:)) ”

{0.5'.5'(.5'_, r) =n p{ Jou (.S‘;: )(‘ f ;; (S? [ )}
Jin\S>

® PP - OTpHUIIATEIbHBIEC 3HAYCHUS 3aMEHIOTCS Ha 0,
NP - MOJIOKUTEIbHBIC 3HAYCHUS 3aMeHIOTCS Ha ()

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) 29
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YCcpeaqHECHHE 3HAUCHUU

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢Res=0.38 * f1 loss +0.39 * f2 loss - 0.23 *
f2_gain

¢ [ IpocTpaHCTBEHHOE YCPETHEHUE

e B xauecTBe 3HAUYCHMS A1 Kaapa B KaXKIblii MOMEHT
t BEIOMpaeTcs cpegHee 3HaueHue u3 5% OJ0KOB ¢
MaKCUMAaJIbHBIM U3MEHEHUEM O0COOCHHOCTEM

¢ BpeMeHHOe yCpeaqHEHUE

e CpenHee 3HaUEHHUE 10 0OpaOOTaHHBIM KaJpaM
kaxkaeie 10 ceKkyH

CS MSU Graphics & Media Lab (Video Group) 30



- "A?

lecTupoBanmue

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ /laHHbIC

® '/ HaOOpPOB JaHHBIX, OoJiee 40 SKCIIEPTOB I
OLICHKH PE3yJIbTATOB Ha KaXJI0M HA0Ope

e llcnoiap30Ban0Cch HECKOIBKO BAPUAHTOB OLICHOK (3,
[, 11-6anbHeIC)

e B nporiecce TectupoBaHus ObLIN MOJO0OPAHEI
ONTUMAaJIbHBIE pa3Mepbl ST-010KOB U
KO3 (PUIIMEHTHI B BLIYMCICHUH UTOTOBOM CYMMBbI

CS MSU Graphics & Media Lab (Video Group) 31
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VIDEO GROUP
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Outline

GRAPHICS & MEDIA LAB
VIDEO GROUP

& llocTtanoBka 3amaun

¢ OcHoBbl HVS

¢ Spatial-temporal distortion metrics for in-service quality
monitoring of any digital video system

¢ Objective Evaluation of Edge Blur and Ringing
Artefacts: JPEG 2000 Image Codecs

¢ Video classification for video quality prediction
¢ No-reference Quality Assesment for JPEG-2000

CS MSU Graphics & Media Lab (Video Group) 33
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GRAPHICS & MEDIA LAB
VIDEO GROUP

& Nnesa

® AJITOPUTM H3MEpSET CHEeHUPUICCKUE apTeaKThl
JPEG-2000: pa3meiTie u ringing

® B xauecTBE TECTOBBIX JIAHHBIX UCIOJIb3YIOTCS
CHeI_II/IaJIBHO CreHepI/IpOBaHHble U300paKCHUS

@q

CS MSU Graphics & Media Lab (Video Group) 34




Omnucanue ajiropuT™Ma

GRAPHICS & MEDIA LAB
VIDEO GROUP
EDD I I I Ll ] ] I
= > = . Z‘Error‘
[ ? 2 blur_region
- I Lo Blur = g
160 | Step height =h N ]’l
I LE Z Error‘
w140 F I\" : h Rin in — ringing_region
: : Regiomof | ging o
= Edge blijr _
st | i 1151 I Region of .
g a - ol Ringing
2 1m} i} ke )
80 } Ideal transition edge I , 'y . ;
bl | Q 'E' © ':?J; o \g--o¥ @ L é
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40 . 1 I | ; | |

Relative pixel position
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Compression Ratio

Compression Ratio
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Outline

GRAPHICS & MEDIA LAB
VIDEO GROUP

& llocTtanoBka 3amaun

¢ OcHoBbl HVS

¢ Spatial-temporal distortion metrics for in-service quality
monitoring of any digital video system

¢ Objective Evaluation of Edge Blur and Ringing Artefacts:
JPEG 2000 Image Codecs

¢ Video classification for video quality prediction
¢ No-reference Quality Assesment for JPEG-2000

CS MSU Graphics & Media Lab (Video Group) 37



W nes anropurMma

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ KnaccuduiupoBaTh OJI0KH B Kaape

¢ I lonck B 0a3e HanOoJIeE IMTOX0KHUX T10
XapaKTEpUCTHUKAM IMOCIEI0BATEIIBHOCTEN

& Briuuciedue olleHK KaueCcTBa

Qual.ﬂ}-' Database
metrics
Original video —

or decoded S
video Video :
1deo Pattern Quality
classification matching [T™] score
Video analysis

CS MSU Graphics & Media Lab (Video Group) 38
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[IpocTpaHCTBEHHAS KIaCCU(PUKAIIKS ¢

6.HOKOB ( 1 ) = GRAPHS & MIA LAB

VIDEO GROUP

¢ Kaxap1ii 010K IOJIy4YaeT OJHY M3 CICAYHOIINX
XapaKTEPUCTUK
® [ mangkuii
® ToHKasa TeKCcTypa
e Texcrypa
® | panuiia

CS MSU Graphics & Media Lab (Video Group) 39



IIpocTpaHCTBEHHAs KilacCU(pUKALIMS

0JIOKOB (2) e s
. | & MJ | X ) L
squ_m;mﬂ IF;;[%” (Z,j)—x, ] }
1/2
N N i
T];m:{zz(f_j)i(l_l)[H(zﬁ])] [ m(l ])] }
i=1 j=I

k 4
xm_ 3 DCT-koadpdmumeHT B nosunuunm (i,))
H(l,]) - PyHKUUA YyBCTBUTENLHOCTU

CS MSU Graphics & Media Lab (Video Group) 40
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IIpocTpaHCTBEHHAs KilacCU(pUKALIMS
0110KOB (3)

GRAPHICS & MEDIA LAB
VIDEO GROUP

& Brruucienue ocooOeHHOCTEN
A _Z S*(flat area)

® S(A) - KOJIIMYECTBO

s ,flat
M OJIOKOB,
k
K g ( . dg e T a) KJIaCCU(DUIIUPOBAHHBIX
. = Kak A
K3 M e K-KOJMYECTBO KaJpOB
k i
K ¢ (textur e ar ea) ® M-xoauuecTBO OJIOKOB B
s jtexture Z Kaape
K =
A 1 & S*(finetextur e _area)
s, fine—texture — -
i K7 M
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Bpemennas knaccudukanus 0J0koB (1) (N

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ lcnonp3yercs 0104HbIi ME 1 BhIUKCIsSETCS OIIMOKA

KOMIICHCAIIUH, ITOCJIE Yero 0J0KH KJIACCUPUIIUPYIOTCS MO
ommoke (SAD nmu MSE)

® Z€elo
e [ow
e medium
e high

¢ licrnonp3yeTcs HEOOIBIION pa3Mep OKHA A1 ONTUMHU3alUN
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Bpemennas Knaccudukanus 0J0KoB (2) (a2

GRAPHICS & MEDIA LAB
VIDEO GROUP

& Briunciieaue ocooOeHHOCTEN

] i S*(zero)
t,zero K p M

® S(A) - KOJIIMYECTBO

OJIOKOB,
r KJIaCCU(DUIIUPOBAHHBIX
1 &St ow) -
t,low
K = M e K-KOJMYECTBO KaJpOB
et . e M-konmuecTBO OJIOKOB B
w8 :izS (medium) Kape
t,medi
meaium K — M

1 & S*(high
t.high — 2: (high)
K 5 M
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BrerauciieHre ocoOeHHOCTEN S

GRAPHICS & MEDIA LAB
VIDEO GROUP

& Briunciieaue ocooOeHHOCTEN

e Ilo nonyuenHomy Habopy ocooenHoctel (Fs, Ft)
MOT'YT OBITh BEIYHUCJICHBI HOBBIC, HAIIPUMEDP
Fs(texture)+Fs(edges) (T.x. u3MEHEHHS B TEKCTypE U
Ha I'paHUIaX Hau0OoJIEEC 3aMCTHHI)

e B npemiraracMomM MeToae BeIOMpaeTcs 6
0COOECHHOCTEM

¢ KomngecTBO mmaakux OJIOKOB

¢ KonnuecTBo 010KOB C TEKCTYPOM + KOJIMYECTBO OJIOKOB C
rpaHUIIAMH

& KonuecTtBo OJIOKOB C KaXIbIM BUJIOM ABUXKCHUA
CS MSU Graphics & Media Lab (Video Group) 44
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Kraccudukamys BUIEO

GRAPHICS & MEDIA LAB
VIDEO GROUP

f

i‘ﬂ»’ Hfﬂ:_r"; _]p[resrj
= JF |l g g

A Fi .
i best=argmin {D.}=arg min ‘ E - (0. — 1
i i . J= o

M,

¢ F(1) - BekTOp 0COOCHHOCTEH MOCIIeIOBATSALHOCTH U3 0a3bl
naHHBIX, F(test) - BekTop ucciieyemMoii Imoclie10BaTeIbHOCTH

¢ Beca wW()) nonbuparoTcs 3KCIIEPUMEHTAILHO U 3aBUCSIT OT
outTpeuTa

Q= i .0, ffi L,
i=1 [ =l

QI - orieHKa KayecTBa JjIs I1-T0 BUACO
ti-paccrosuue mexy F(test) u F(i)
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I Ipencka3piBaeMbIe METPUKH S

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ B xauyecTBe OCHOBHOHM 3TAJIOHHOM METPHKH UCIIOJIb3YETCS

VOM (NTIA/ITS)
¢ TectupoBanue

e CocraBiieHa 0a3a moCJIeq0BaTEILHOCTEN

e J[1s1 KaXxI0¥ IOCIeA0BAaTEIBHOCTH CTPOUTCS BEKTOP
0COoOeHHOoCTEN

e Kaxxnas mocienoBaTelbHOCTh BEIOMPAETCS KaK TECTOBas, s Heé
13 0a3bl BEIOMPAOTCSI Hanbosiee OJIM3KUE, OLIEHUBACTCSl 3HAYECHHE
VQM

e [Ipenckazannoe 3HaueHre VQM cpaBHHUBAETCS C paCCUUTaAaHHBIM

CS MSU Graphics & Media Lab (Video Group) 46



=

Pe3yibrarhl

GRAPHICS & MEDIA LAB
VIDEO GROUP

Sequence VOM prediction

Akiyo 0.9976
Bridge-close 0.8437
Bridge-far 0.9371
Canoa 0.9656
Coastguard 0.9456
Container 0.9982
Crew 0.8128
Fl 0.9359
Flower 0.9761 ]
Football 0.9610
Foreman 0.9589
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Outline

GRAPHICS & MEDIA LAB
VIDEO GROUP

& llocTtanoBka 3amaun

¢ OcHoBbl HVS

¢ Spatial-temporal distortion metrics for in-service quality
monitoring of any digital video system

¢ Objective Evaluation of Edge Blur and Ringing Artefacts:
JPEG 2000 Image Codecs

¢ Video classification for video quality prediction
¢ No-reference Quality Assesment for JPEG-2000

CS MSU Graphics & Media Lab (Video Group) 48
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W nes anropurMma

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ AJITOpUTM HE TPEOYET OPUTHHAIIBHOTO U300pKECHUS

¢ HakarmmBaem BBIOOPKY M3 OPUTHHAIBHBIX U CXKATBIX
KapTUHOK

¢ Brigensiem Habop 0COOEHHOCTEN HA TECTUPYEMOM
M300pPa’KCHUH U OLICHUBAEM UX MPHUHAJICKHOCTD K
KJIACCY CXKAThIX MJIM OPUTHMHAJIBHBIX IIPUMEPOB

¢ 110 5TON BEPOATHOCTH IMOJIYYaEM OLIEHKY KaueCTBa

CS MSU Graphics & Media Lab (Video Group) 49
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Haxorieamne ctatTucTUuKHU

GRAPHICS & MEDIA LAB
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¢ HaOop opurnHalIbHBIX U CKATHIX N300pa’keHUN

¢ IIpoxoauMm 110 BCeM TOYKaM Ha rpaHUIEe OObEKTOB

¢ PactaruBaem oxHO BOKpyT X(I,]) B BEKTOp

¢ Ecii 3T0 OpUTrHHATIBHOE N300PAKEHHUE, TO 3aHOCUM
ero B S(+), nnaue - B S(-)

¢ MeToj r1aBHEIX KOMIIOHET IS YMEHBIICHUS
pa3sMEpPHOCTH BEKTOPOB B S(+) u S(-)
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HckaxeHue B JTaHHOU TOUKE )

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ /{14 KaXX 101 TOYKH B TECTUPYEMOM M300pAKECHHH,
KOTOpAas JICKUT Ha TPAHULIE
L)~ (L(x(, SN * LS/ PS(H))
P(x(i, )| S(#) + P(x(i, /) | S(=) * (P(S(=))/ P(S(+)))
¢ OT1a Mepa OIMOKM HUKAK HE YUUTHIBAET €€ XapaKTep,
Ba)KHO TOJIBKO, YTOOBI OHA ObLIa TAKOM K¢, KaKk U Ha
TPEHUPOBOYHBIX U300PAKECHUSIX

CS MSU Graphics & Media Lab (Video Group) Si
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MeTpHuKa HCKAXKECHUA

GRAPHICS & MEDIA LAB
VIDEO GROUP

Dm = Ld
Nea’ge edgze: . &)
O=a+bDm’

¢ [lapamMeTpsl OAOUPATHCH SKCIIEPUMEHTATBHO (29
OpUTHHAJIBHBIX U300pakeHui, 227 Bcero, 25
HaOIr0IaTeIeH, IIKajia OLICHOK C 5 BapHaHTaMH )
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20 4] &l g
hlean Scare

¢ Koppenanus ¢ oreHKamMu 3KCIepToB 85%

CS MSU Graphics & Media Lab (Video Group)
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Cratpu

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ Objective Evaluation of Edge Blur and Ringing Artefacts: Application to JPEG
and JPEG 2000 Image Codecs G. A. D. Punchihewa, D. G. Bailey, and R. M.
Hodgson

¢ Video classification for video quality prediction LIU Yu-xin, KURCEREN Ragip2
BUDHIA Udit

¢ NO-REFERENCE QUALITY ASSESSMENT FOR JPEG2000 COMPRESSED
IMAGES Hanghang Tongl, Mingjing Li, Hong-Jiang Zhang, Changshui Zhang
Digital Video Quality Vision Models and Metrics Stefan Winkler

OBJECTIVE VIDEO QUALITY ASSESSMENT Zhou Wang, Hamid R. Sheikh and Alan
C. Bovik

¢ Spatial-temporal distortion metrics for in-service quality monitoring of any digital video
system Stephen Wolf, Margaret H. Pinson

* o
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