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CTpyKTypa JIEKIHH ==

& Pasznena 1. OcHOBHBIC MOHATHA B CKATHU
BHI€E0

¢ Paznen 2. Iloctpoenue nmpocToro
BHUJICOKO/ICKA

¢ Paznen 3. IlocTtpoeHre MOIHOTO
BUJICOKOIEKA

¢ Paznen 4. CtangapTsl CKaTUSI BUIEO
¢ Pazen 5. HoBoe TpexmMepHoe BHICO

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ P
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[TpruHHBI CHKATUS BUJIEO =]

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ OcHOBHEBIE IPOOJIEMBI C BUAEO:
e Heckatnlie naHHbIe 3aHUMAIOT OYEHbL MHOI'O MECTa

e Kanaybl nepesayrd 1 BO3MOKHOCTH XPAHEHUS
OI'PAHUYCHBI

¢ | lpuMmep: Buneo 720x576 nukcenos 25 KaApoB B CEKYHIY B
cucteme RGB u nporpeccruBHoOi pa3BepTKe NOTpeOyeT
IIOTOKA JaHHBIX IIpuMepHO B 240 MoOuTt/cek (T.e. 1.8 10 B
muHyTy). Ha DVD-ROM nuck pazmepom 4.71°0 BorieT
BCEro 2.5 MUHYTHI. => HyKHO cxaTue B 35 pa3 JJ1s 3alucu
driibMa.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 3
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XapaKTEePUCTUKU &5
BUIICOIIOTOKA e s

¢ BuieonoToK XapakTepus3yeTcs paspeuieHuem,
yacmomou Kaopos (frames per second = [ps)
U CUCIEeMOU NPeoCmAaesieHusl UBEmOos.

¢ Hammpumep
e PAL - 720x576, SECAM - 640x480, 25 1ps
e CIF - 352x288

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 4
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YUro ucnons3yercd rnpu \@/
CmaTHH VIDEO GROUP

¢ Kozepenmnocmo oonacmeit uzoopasicenusn —
MaJIo€ JOKAIbHOEC N3MEHEHHUE 1IBETA

& H30b1mounocms 6 ueemoewvix nia0CKOCmAX —

MCHOJIb3yeTCs 00MbIast BAXKHOCTb SIPKOCTH IS
BOCIIPUSTHS

& Ilooobue mesrcoy kaopamu — Ha CKOPOCTH 25

KaJpOB B CEKYHY COCEIHHUE KaaAphl, KaK PABUIIO,
M3MEHSIOTCS HE3HAYUTEIIBHO

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 5
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YUro ucnons3yercd rnpu \@/
CmaTHH VIDEO GROUP

NUcnoab3yercs n30bITOYHOCTD:

¢ IIpocTrpancrBennas (= ucnons3dyerca DCT
uian Wavelet nmpeoOpa3zoBaHus)

¢ Bpemennasi (Mexay KagpamMu, = CKUMAECTCS
MEXKKaJIpOBas Pa3HUIIA)

¢ IIBeToBOro npocrpancrea (= RGB
nepeBoauTcsa B Y UV U IIBETOBBIE
KOMIIOHEHTBI IPOPEKUBAKOTCS)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 6
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[IpocTpancTBeHHas U <oy

GRAPHICS & MEDIA LAB

BpeMEHHasi U30bITOYHOCTD

CocenHue Kaapsl
(uapma
(TepmunaTop-2)

~ IIpocTpancTBeHHAasA

- M30BITOYHOCTH — LIBET
OOJILIIMHCTBA COCETHUX
TOYEK OJUHAKOB.

Bpemennas
M30LITOYHOCTD —
“S=.  KaJpbl BECbMa IIOXO0XKH

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




GRAPHICS & MEDIA LAB
VIDEO GROUP

MIMEeHHO Takue KaJaphbl (C y4€TOM MOMPABKU Ha KOMIICHCALIHIO

JIBHKCHUS) U C)KUMaeT KoJiek. Mx 6omnbiine 99% B moToke.

(AMIUIUTY Bl — MaJibl, K300PaKEHUE MPAKTUYECKU OJHOPOIHO)

. e .
CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 8




KadecTBO BHUIeo

VIDEO GROUP

¢ He cymecTtByeT MeTOa OLIEHKH KA4YeCTBA
KaJApa, MOJHOCTHI0 aJ1€eKBATHOI'0
YeJI0BEYECKOMY BOCIIPHUSITHIO

¢ He cymiecrByer MeTO1a OLICHKH MPONYIIEHHBIX
Ka/JPOB, MOJHOCTHIO aICKBATHOI'0
YeJIOBeYeCKOMY BOCIIPUSTHIO

Caeacreue: MoKHO JeKJIAPUPOBATDH JHO0YIO
CTEIleHb CKATHSI B MAPKETHHIOBBIX
MaTepuaJjax.

L.JIII i

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 9



PSNR ON=A

GRAPHICS & MEDIA LAB
VIDEO GROUP

ba3oBbIE METPUKHU —
Y-PSNR, U-PSNR, V-PSNR

255% - n?

i(xij—yij)z

i=1, j=1

d(x,y)=10-log,

XOopo110 padoTarT TOJbKO Ha BRICOKOM
Ka4eCTBE.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 10
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CTpyKTypa JIEKIHH ==

& Pasznen 1. OcHOBHBIE ITOHATHUS B CKATHU
BUJIEO

¢ Pasznea 2. IlocTpoeHue nmpocToro
BHMIE0KO/eKA

¢ Paznen 3. IlocTtpoeHre MOIHOTO
BUJICOKOIEKA

¢ Paznen 4. CtangapTsl CKaTUSI BUIEO
¢ Pazen 5. HoBoe TpexmMepHoe BHICO

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 11




THIBI KaZPOB B ITIOTOKE =7

GRAPHICS & MEDIA LAB
VIDEO GROUP

& 4F DAl DdF - Y

| P B P B P B P 1| |P
Vo W o W W W -

[-xagpel — He3aBUCcUMO cxkaTbie (I-Intrapictures),
P-kaapbl — cKaTbhl€ C KUCIIOJIb30BAHUEM CCBIJIKU HA
oaHo uzoopaxenue (P-Predicted),

B-kxaapbel — ckaThl€ ¢ UCIIOJIL30BAHMEM CChLIKHM Ha
nBa n3zoopaxkenus (B-Bidirection),

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 12
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KoMIieHcamus IBUKECHUSA ]

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ IIpocTas MexKaapoBas pa3HUIa padOTAET IIOXO
IIPU CUJILHOM IBHKCHUHU B Kaape

¢ AJITOpHUTMBI KOMIICHCAIIUN ABUKCHUS OTCICKHUBAIOT
IBMKEHHE OOBEKTOB B KaJpe

® YMEHBIICHHUE MEXKXKaJIPOBON pa3HUIIbI (YBEIUUCHUE €€
CTEIICHHU CKATHs)

e Heo0OXxoauMoCTh COXpaHEeHUs HH(POPMALIMY O IBUKEHUU
B KaJIpe

e CymectBeHHO 00bIiee BpeMs, HEOOXOAUMOE /IS
CIKATUA

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




KoMmneHcamus 1BrxeHus (2) @

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ llncanbHbBIM aJITOPUTM: BbIICJI€HUE B KaJApe
00BbEKTOB U KOMIIAKTHOE OIMMCAHUE HX
nBwkeHun. [Ipobiaema: orpoMHbIE OOBEMBI
BBIYKCIICHUM U BECbMA CJIOKHBIE aJITOPUTMBI.

¢ PecanbHO MCOIB3YIOTCS KBaJApaTHBIC OJIOKH, C
pa3MEPOM, KPaTHbIM 8 U JOCTATOYHO MPOCTas
OopraHu3ainys 0JI0KOB.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 14
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Komrmencamms nsmkenus (3) S=oJ

GRAPHICS & MEDIA LAB
VIDEO GROUP

7 | //

Cxumaemoe Bnok, ans Kotoporo O6nactb HanpgeHHbIN
n3obpaxeHue MbI ULLEM NOXOXUN npegblayliero kKagpa | | Nnogoo6HbIN 610K

Jl1s kaxxa0ro 0JIOKa B KaJipe Mbl HAXOUM MOXO0KHUKM B MPEAbIIYIIEM
KaJpe B HEKOTOPOM OKPECTHOCTH MOJIOKEHMS OJIOKA.

Ecnn 1ocTaTto4Ho MOXO0KHUi 0JI0K B MPEAbIAYIIEM Kajape He HallJleH —
0JIOK cokuMaeTcst HezaBucumo (Intra-Blocks).

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 15
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JIByxenne g B-kaapa =]

GRAPHICS & MEDIA LAB
VIDEO GROUP

4 4
4 3 A 4 3 3 4
2 8 2 8 8
_ 8
] 2 1 7 ; ZT/ 8 1 - 1 2 -,
}ﬁ) 12 6 12 6 12 > 6 4—12 =6 12
5 4 11 5 11 5 11 5 11 ﬁ
16 10 16 16 10 16 16
14 14 14
13 13 13 13 13
Mpeabiaywmn kagp P-kapp Mpeabiaywmn kagp B-kagp Cnepyowmmn kagp

J1i1s1 B-KazipoB y HAC MOSABISAETCS BO3MOXKHOCTD
BBIOMpATh KaKk HanbOosee OJIM3KUK OJI0K M3 JH000ro0

Kaapa, TaK 1 HHTEPIIOJIMPOBATh OJIOKH U3 ABYX
KaJIpOB.

=

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 16




CxaTue MEKKAJIPOBOH &>
PA3HOCTH ==

3ur3ar
KBaHTOBa- CKaHUPOBA
HUE HUE

Kiaccuueckas cxema CxaTus MEXKaJIpOBOU
pa3HUIBI OYEHB ITOX0ka Ha cxkatue JPEG:
OJIOKH 8X& CKUMAIOTCS MMOMOIIIBIO
OUCKPETHOrO KOCUHYCHOI'O
IpeoOpa30BaHUs

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 17
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Cxema MpocToro N

GRAPHICS & MEDIA LAB

BUICOKOJIEKA T

Coding Control

J ¢ I /[COWOI signas Residual data
DCT

Original frames ‘

L

——»| Quantization

;

EResidual or Inverse
I-frame selector Quantization
Motion ¢
Compensation
A IDCT L
Entropy Out Bit

_ Coding Stream
Video | 1 Frame
Output

Store
& 4 Decompregsed

frames

Motion
Vectors data

| Motion Estimation

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 18
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CTpyKTypa JIEKIHH ==

& Pasznen 1. OcHOBHBIE ITOHATHUS B CKATHU
BUJIEO

¢ Paznen 2. Iloctpoenue nmpocToro
BHUJICOKO/ICKA

¢ Pasznen 3. IlocTrpoeHnue MOIIHOIO
BHIE0KO/AeKAa

¢ Paznen 4. CtangapTsl CKaTUSI BUIEO
¢ Pazen 5. HoBoe TpexmMepHoe BHICO

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 19
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[TyTy HOBBIIEHNS CTEIIEHU ‘@@}
CIKATIS T

¢ N3menenue anropurma c:katusa I-kaapos (DCT
>> Wavelet)

¢ IzMeHeHHe ajropurMa c:xxartua 0e3 norepb
(Huffman >> Arithmetic)

¢ llocrhuabsTpanus moay4yamwimuxcs KaapoB
(Deblocking, deringing u T.11.)

¢ Unrpa-puabrpanus n3odpaxenus (Loop-
filtering)

¢ YiayullleHHe KadecTBa 0oJiee 3HAYMMBbIX
00bekTOB (face detection)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 20
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| lyTy OBBINICHUS CTEIICHU O@ ,

GRAPHICS & MEDIA LAB

CoKaTus (2)

¢ Ilpumenenne o0padoTKH KOIPHUIINEHTOB
(bunpTpanus DCT ko3 UIIHEHTOB)

¢ IIpeaBapurenbHas 00padoTka puiabma
(mpedunbTparys, NOJABJICHNUE IIIYMOB, JIPOKaHUSI,
apTe(MaKTOB YEPE3CTPOYHOM PA3BEPTKH )

¢ YiyullleHHe AJITOPUTMOB MacIITA0OMPOBAHHUS
BHUA€0 (OMIUHEHHBIN >> OMKYOUYCCKHIN)

¢ lIpumenenre KOHTEKCTHOrO MOAEJINPOBAHUSA
(CABAC)

¢ [Ipumenenue OLIEHOYHOIO CKATHUHA

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 21
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GRAPHICS & MEDIA LAB

CKaTusd (3)

¢ I3MeHeHHe aJIropuTMOB KOMIIEHCAIIUHA
ABUKEHHUS

® YUeT peajibHOU CTEIIEHU CXKATUA MOJTYYaeMBbIX
OJIOKOB

e lI3menenue popMnbl paz3dueHus OJOKOB
e MuHumasbHbIN pasmep 4x4
® U/4-TTMKCENIbHAs TOYHOCTH CIBHUTa OJIOKA

e Heckobko 0a30BbIX H300pakeHU (00IbIIIe 2)

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




Wavelet =]

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ Wavelet — oqHa 13 caMbIX COBPEMEHHBIX

TEXHOJOTUM CoKaTus (MCIOJIb3YyETCH,
Hanpumep B JPEG-2000)

¢ BuszyaiibHoe IperMyIIEeCcTBO 3a CUET TOIO,
4TO OponaaaeT 0JJOYHOCTb.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 23




Wavelet =]

GRAPHICS & MEDIA LAB
VIDEO GROUP

CpaBHenue ¢ MPEG-4-like compressors.

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




ApTtedakThsl GUILMOB ==

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ [1lym xamepsl (XapakTepeH A1 TUPPOBHIX U
BEO-KaMEP) — yBEIHMUUBAET Pa3sMeEp

¢ Mycop, napanuHsl, ApOxKKaHAE Kaapa (s
MaTepHraja, IEPEroHsIeMOoro ¢ miICHKH) —
YBEJIIMYUBACT pa3Mep

¢ biiounocts (s DVD, USB-1.0 BeO-kamep) —

YBEJIIMYMBAET Pa3MEpP, HEMPUATHA JUJIA TJ1a3

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




ITpepunsTparus =2

GRAPHICS & MEDIA LAB
VIDEO GROUP

& [103BOJIIET 3HAUUTEIHLHO MMOJIHATH KAUECTBO 3a
CUET IIOJIABJICHUS IIIYMOB

¢ [lo3BOJIAET MOJABUTH 1IIYMbBI BO BDEMEHHOU U
IPOCTPAHCTBEHHOM 00J1aCTH

¢ /lenaeT uzooOpaxkeHue 0oJiee yAOOHBIM IS
HallbHEHIIen 00padoTKH

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




Cxema pa0dOThI LICMTOYKH
(pUIBTPOB

HUcxonnbriid
Kaap

INapameTpbl
ourtpeiita
IIpumenenue IIpumenenue IIpumenenune
bwibTpa bwibTpa bwibTpa
\ 4 \ 4 \ 4
IMapameTpbl > IMapameTpbl > IMapameTpbl
Ilpumenenune IIpumenenune IIpumenenune
> puastpa > pumpa > pumrpa

GRAPHICS & MEDIA LAB
VIDEO GROUP

OopadoTan-

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/
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GRAPHICS & MEDIA LAB
VIDEO GROUP

pre(l)I/IJIBTﬁHI/I}I - OBLIIO

willl &

[

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 28
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GRAPHICS & MEDIA LAB
VIDEO GROUP

willl &

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




GRAPHICS & MEDIA LAB
VIDEO GROUP

YMEHBIICHUE IITyMa B IPOCTOM MEXKKAIPOBOU
pa3HuIle (0€3 KOMICHCAMN ABUKCHUS ).

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 30
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NuaTpa-QuiibTpanus — ObLIO @

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Gr|
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NHaTpa-QuiibTpanus — CTaio @

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Gr
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GRAPHICS & MEDIA LAB

IEOJIOKUHT

[IpuMep BU3yaabHOrO YMEHBIICHUS OJIOYHOCTH.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 33
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- JICPUHT'UHL

:-‘ GRAPHICS & MEDIA LAB
’ ' ‘!
j‘. j‘. i

[Iprumep BU3yaIIbHOTO YMEHBINECHUS] PUHTUHTA.

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




GRAPHICS & MEDIA LAB
VIDEO GROUP

MesxkazipoBas pazauia: OpuruHai, «OObBIYHBIN
KOJEK, KaJIp C IepeMeIlInBaHNEM

— :
CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 35
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ME: KoMrieHcanms nBUXKEHUSI O@ ,

GRAPHICS & MEDIA LAB

(Motion Estimation)

Heo0xoaumo HaWTH, KaK M KyJa CABUHYJMCH OJIOKHU
(0OBEKTHI) B BUJIEO.

JI1st Kaxxoro 0J10Ka Mbl pacCMaTpHUBAEM
BO3MOXKHBIM BEKTOP CABUTA, U JJI KAXIOTO

BEKTOPA PaCCUMUTHIBAEM PACCTOSHUEC MEKIY
OJIOKAMH.

3agava: Eciu HHTEpnpeTHPOBATH PACCTOSIHUE
KaK BbICOTY, TO HEOOX0AUMO HAUTH HaubdoJ1ee

rJIYOOKYI0 TOUKY MUHUMAJbHBIM KOJIHYE€CTBOM
3aMepoB.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 36




ME: MeTpuka OJIOKOB ==

GRAPHICS & MEDIA LAB
VIDEO GROUP

PaccrosiHue Mexay OJIOKaMHU MILETCS KaK CyMMa
MOZYJIEU PA3HOCTH 3HAYCHUU ITUKCEIIOB:

n,n

R(4,B)= )

i=0, /=0

a, =D

oJ l,j‘

(1]

+ XOPOIIO ONTUMHU3UPYETCS (BAKHO, MOCKOJIbKY M.
camasi J10JIrast Onepanus npy CHKaTUN)

— HEYCTOMYHMBA K LIYMY

— HC YUUTbBIBACT USMCHCHUI APKOCTH

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 37




ME: U
ITOCTAHOBKH 3a/1a4M e

10004

2004

BenuunHa ommoOKu OT X,y. B34t GoJee-MeHee TUITMYHBIN 0JIOK,
CABUHYBIIIMICS Ha 2 MUKCEIa B CPAaBHUTEIBHO POBHOM 00JIaCTH
(cteHa). Ha n1eBoM puUCYHKE — UCXOAHBIN OJIOK, HA TPABOM OH K€, HO
o rpanuiie 1000 oOpe3anHbIi CBEpXY (paKypc TOT XKe).

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 38
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ME: MmmrocTparius -

[IOCTAHOBKH 3a/1a4H (2)

Tot xe 610K, 00Ope3anHbIi 1o rpanuie 200 B TOM ke pakypce U B
JIPYTOM paKkypce. XOopouio BUAHO, KaK MHOTO Y 3TOi (DyHKIIUU
(Ka3aBIIelCs Ha IEPBOM PUCYHKE IJ1aJIKOM ) JOKAIbHBIX MUHUMYMOB.
Ecnu anroputm OyAeT BIOMpPATh UX, TO OJIOKH HAYHYT «TYJISITH)

Lol

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



ME: FOCTpars
;’i‘IOCTaHOBK;I 3amaum (3) %

" CneBa — OJIOK CABUHYBIIWIACS Ha 6 MUKCEJIOB MO OJIHOW ocH, U Ha 11 mo i
IPYroM, OJHAKO JIOKAJbHBIM MUHUMYMOB Y rpaduka MHOTO.
CnopaBa — TakKe CHJIBHO CABUHYBIIUKCS 070K (OJTHAKO, MUHUMYM BHUJICH
3aM€YaTeIbHO). «POBHBIIN» TpaduK y JaIbHEH CTEHKH — TPaHUIA H300pasKeHMsI

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 40
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ME: ba3oBsle cTpaTeruu O@ ,

GRAPHICS & MEDIA LAB

ITONCKA

3agaya: 3a MUHHMAJIbHOE YK CJI0 3aMEPOB
HAUTH MUHAMYM.

crnonb3yroTCsa KOMOMHALIMKU CTPATETHI:
& Cross nmouck

¢ OpTOroHaJIbHBIN IMONUCK
¢ Tpexmaroeii mouck (TSS)

¢ ME: Uetsipexmaroseliil mouck (FSS)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 41
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ME: Cross momuck e
Cross nouck =T
[1Ta0soH ©[®)O —
oo™
yYMCHBIIIACTCS Ha = IS
KAXKJIOM IlIare.
O
[11a0n0H: °
O O

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/
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ME: OpToroHajiabHbIl IIOUCK

OpToroHajabHbIN

IHHOUCK.

[IpoOyroTcs
MIOIIEPEMEHHO
BEPTUKAJILHOE U
TOPU30HTAILHOE
HampaBJICHUS.

[TTa0m10HBL:

O O

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/
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ME: TpexmaroBplii MOuCK Qb ,

(TSS) R

Three Step Search QE
(TSS) ofo g olo
ofolo

Ha xaxnaom 1iare ® ol |e] le]| |e
pasMep madJioHa ~E
YMEHBIIIACTCH.
[11a60H: O - <

olllFer o

o o O O O

ol el o

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 44
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ME: YeTbIpeXx11aroBblii &>
nouck (FSS) _—‘
Four Step Search Jole
(FSS) O|0|@®]|0]|O
o|®|O
[ITaG0H He ~ SR
YMCHBIIACTCA.
O O/. @) O
[1TaGmoH: ol |e] [o] |e
O O O O O O
O O
O O O
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[ Ipumep MV-1

Kanp u3 punbma
«Konrku 1 cooakmy.

Bexropamu
i, i, [, i, [
MOKa3aHbI Tl ]
PacIO3HAHHBIE ol WV ‘\t =
o
BEKTOpA JBHKECHUS i ﬂr _
= e :
6HOKOB. ?%rr.r. - J -y
I T

e T

_| j i’
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IIpumep MV-1

Kanp n3 puibma «Komku
1 COOaKN».

Cueayromun Kajip.

[Tokazana mexxkaapoBas
pa3HUIIA, CPABHUTEIILHO
HeOoJIbIIas, OJ1aroaaps
KOMIICHCAIIU JIBUYKCHHUS.
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[ Ipumep MV-2

Kanap u3
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[Iprnmep MV-2 ..

Crnenyromui
Kazp

XOopol1110
BUJIHO, YTO
XYK€ BCETO
pacro3Hajics
«BOPOTHHUK 3a
JIOTOTHUTIOM))

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 50




-

S
CxeMa BUIAEOKOIEKA @

GRAPHICS & MEDIA LAB
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PaBBI/ITa CTaHIapTOB

32 10 5er j

GRAPHICS & MEDIA LAB
VIDEO GROUP
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CTpyKTypa JIEKIHH ==

& Pasznen 1. OcHOBHBIE ITOHATHUS B CKATHU
BUJIEO

¢ Paznen 2. Iloctpoenue nmpocToro
BHUJICOKO/ICKA

¢ Paznen 3. IlocTpoeHre MOIIHOTO
BUJICOKOECKA

¢ Paznen 4. CtangapTsl CKaTUSI BUIEO
¢ Pazgen 5. HoBoe TpexMepHoe BUI€EO

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 53
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Bbiarogaproctu =

GRAPHICS & MEDIA LAB
VIDEO GROUP

ABTOp BBIpAXKaECT IIyOOKYIO
[IPU3HATEIBHOCTDh AJIEKCaHApYy KHUPKOBY 34
IIPEIOCTABJICHHBIE CIIANUbI [1I0 TPEXMEPHOMY
BUJICO.
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Csxatue 3d-Buneco =g

GRAPHICS & MEDIA LAB
VIDEO GROUP

TpexmMepHoe BUIEO — HOBOE HAIIPABJICHUE
pPa3BUTHS AITOPUTMOB OOPAOOTKH U CKATHUS
BHJICO (IOKA CIIa00 pacIpOCTPAHECHBI
yCTPOMCTBA MOKa3a)

¢ CTEpEOCKONNYECKOE BUICO
¢ llurepaktuBaoe 3D Bugeo u MPEG-4

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 55
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Omnpenenenne 3D Bunaeo O@ ,

(3DV) R

‘3D Buneo’ i ‘3D Aaumanusa’ ?
e Buco nmoiyyaroT ImyTeM ChbeMKH/3aXBaTa

® AHUMAIIMIO TIOJIYYar) MyTEM MOAESIUPOBAHUS

TpeOoBanus k npeacraBicHuo 3DV:
e Busyanusanusa B pecalbHOM BPEMEHU

e [Ipou3BoJIbHAS CI0KHOCTh OOBEKTOB U UX
JIBUKECHUU

® D(P(PeKTUBHASI KOMIIPECCHS

® lInTepakTUBHOCTH (*)
CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 56




[Tonxonsl k 3DV =

GRAPHICS & MEDIA LAB
VIDEO GROUP

IpeacraBieHus
® CTEepEOCKOIMMYECKOE BUIEO
e Multi-View Buneo

e [lorokoBas nnepegaya 3D

e [loTokoBas nmepenaya mapaMeTpoOB JIUIla
® Bunco TekcTypsl
Buszyajau3anus
® OOBIYHBIN TUCILIEHN
e 3D ouku
e 3D skpaH

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




3D / CrangapThl Lo

GRAPHICS & MEDIA LAB

CTEPCOCKOMUYECKOTO BUALO

OcHoBaHHBIE HAa aHAJIOTOBEIX 2D Buneo:

e Cucrema c uepenoBanueM nojen (Field-
Sequential):
¢ YeTHbIe CTPOKHU — JIEBBIM KAaHAJI, HEYETHBIC — IIPABBIN

¢ HaunbGosiee npocToii, BEITOIHO MCIOab3yeT Interlacing B
aHAJIOTOBBIX (pOpMaTax, HO HE MPEOOpa3yeM MEXKIY:

— NTSC(North America,Japan): 60Hz, 5251ines

- PAL, SECAM: 50Hz, 625

¢ HeoOxoaumo: ouku co ‘CTaBHSIMU M YCTPOKMCTBO
CUHXPOHHU3AIMM OYKOB C TEKYILIMM HU300paKkeHHEM
JIGBOI0/IIpaBOro KaHaja

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 58




3D / CrangapThl Lo

GRAPHICS & MEDIA LAB

CTEPCOCKOMUYECKOTO BUALO

OcHoBaHHBIE HAa aHAJIOTOBEIX 2D Buneo:

e Cucrema ¢ yepenoBanueM cTpok (Field-
Sequential):
¢ YeTHbIe CTPOKHU — JIEBBIM KaHaJl, HeueTHbIE — paBbii

¢ HanGosiee npocToi, BEIrO1HO UCTIOJB3YeET Interlacing,
HO HE MpeoO0pazyeM MEXIY:
- NTSC(North America,Japan): 60Hz, 525]ines
- PAL, SECAM: 50Hz, 625

¢ HeoOxoaumo: 04ku O ‘CTaBHIMU W YCTPOMCTBO
CUHXPOHHU3AILIMU OYKOB C TEKYIIIUM M300paKeHUEM
JIEBOI0/IIPaBOro KaHajia

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 59
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3DV / CranmapTsl L%

CTEPCOCKOMUYECKOTO BUALO

MeHee pacrpoCTpaHeHHBIE IIPEICTABICHUS:
e Paznenenue kaHaioB 110 ctopoHaM (Sidefields)
e PazjencHue kaHaaoB 1o BeicoTe (Subfields)
e OtaenpHOE XpaHeHue KaHaloB (Separate Channels)

AHarmu@sr:

e Pa3jeneHne KaHAJIOB C MCIIOJIb30BAHUEM PA3JIMUYHBIX
IIBETOBBIX COCTABJIAIOIINX KaHAJIOB, OOBITYHO CUHETO U
KPacHOI'O

e HenocraTok: HEBO3MOXKHOCTh Iepeaaund MOJTHOLBETHOTO
N300paKCHUS

e [IpenmyIecTBO: HEOOXOAUMBI TOJIBKO OYKH C IIBETOBBIMU

GrIbTpamMu
CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 60
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3DV / CranmapTsl L%

CTEPCOCKOMUYECKOTO BUALO

¢ [IpeumyiiecTBa cCTEPEOCKONTUYECKOTO BUJIEO:

e COBMECTUM C TPAAULIMOHHBIMM (popMaTamu 3anucu 2D
BUJIEO

e Her HeoOX0AMMOCTH B BOCCTaHOBJICHUH 3 /| nHpOopMaiuu
& HenocraTku;

e Heo0XoauMOCTh JOMOJHUTEILHOTO 000PY10BaHUS

® (DI/IKCI/IpOBaHHa}I TOYKa H&6JIIO,Z[€HI/I$I, OTCYTCTBHUC
HHTCPAKTHUBHOCTH

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 61
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3DV/ Narepaxtusuoe 3D J\_/'@)N 3

GRAPHICS & MEDIA LAB

B 151 Jl eo VIDEO GROUP

¢ nrepaktuBHOE 3D BUIEO 3aBUCHUT OT ITOJIOKECHUS U
OpPUEHTALIMU HAOJIOAATEIS.

¢ /1151 Takoro npeacTaBiCHHUSI HEOOX0AUMa IrpyIna
KaJIMOPOBAHHBIX B IIPOCTPAHCTBE U BPEMEHH BHUECO
IIOTOKOB + MH(pOpPMAIIH O TPEThEM U3MEPCHUU
(riryouHe).

¢ /111 BU3yalmM3aiuyd Takoro MpeaCTaBICHUSA
nucnoab3yercs TexHonoruu Image-Based Rendering,
a TouHee k Video-Based Rendering

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 62
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3DV/ Nurepaxtusnoe 3D &>
Buneo e

[Ipumepbl MTHTEPAKTUBHOTO BUIEO:
¢ OjHa kaMepa ¢ KaHAJIOM IJTyOWHBI
¢ CTepeoCcKONMMYECKOE BUEO C BOCCTAHOBJICHUEM ITyOHUHBI (1)

¢ CB00OOJHBIC KaMepHI ( 2) ¢ TIIyOHMHOW— JJ1s IIPeACTaBICHUS
3D BUIE0 OOBEKTOB

¢ IlanopamHoe Bujico (3) — kaHaJl rJIyOUHBI HE TPEOyeTCs

11*7 """"""""

| R
#BDBDD% Kﬁ/ Q
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CyIIeCTBYIOT W CTaHAAPTHI JJIS \/@ |

GRAPHICS & MEDIA LAB

HHTepaKTHBHOFO 3D BHﬂeO? VIDEO GROUP

¢ Multiview profile (MPEG-2)

IIpenHa3zHayeH IS CoKaThsl MHOKECTBA BUJIEO MOTOKOB, HO HE 11t 3D
Buaeo, orcyrcTBre HHGOpMALMU O KaJIMOPOBKE Kamep

¢ Multiple auxiliary components (MPEG-4)

[To3BOsIET KOAMPOBATH KaHAJ IITyOUHBI, HO HE MPUCTIOCOOJICH AJIsl 3TOTO,
OTCYTCTBUE MH(DOpMAIIMK O KAITMOPOBKE KaMep

¢ MPEG-4 Animation Framework eXtension (AFX) :
e Light Field Mapping (LFM):
Multi-View Images, Ho He Multi-View Video

e Depth-Image Based Representations (DIBR):

[To3BoAET MPENCTABIATH, KOMIIPECCUPOBATh U HHTEPAKTUBHO
BU3yanu3uposarth 3D Buaeo

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 64
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3DV / Depth-Image Based O@ 3
Representations (MPEG-4 AFX) —=="

¢ [IpeacrapieHune COCTOUT U3:
® MHOXKXeCTBO KaJ'II/I6pOBaHHI>IX BHU/ICO ITOTOKOB

e /[Ba BapmaHTa c:kaTus MH(POPMALIMHU O IIIyOHHE:
¢ OtnenbHbBIEC BUIEO MOTOKU MITYOWHBI WIIH ajib(a-KaHAIbI

¢ KomnpeccupoBaHHbIN MOTOK TEKCTYpHUPOBAHHBIX brUHAPHBIX
Bonymerpruuecknx OKTOAEpPEBbEB

— boJsblias creneHb CKaTvs 0 CPAaBHEHUIO C XPAHEHUEM OT/ICJIbHBIX
KaHaJIOB ITyOMHBI

— Ilo3BoJsieT XpaHUTh B HECKOJIBKO Pa3 MEHBIIIEE YHCIIO IIBETOBBIX
BUIEOITIOTOKOB HAa OOBEKT

& HenocraTku;

® MOIHOCTH COBPEMEHHBIX KOMIIBIOTEPOB XBATAECT TOJIbKO Ha
BocIipou3BeicHue 3D BUJI€0 0OBEKTOB C pa3pelieHUuEM Iopsiaka 51273,
Ha 3D Buaeo GpuiIbMBI MOIITHOCTH HE XBaTaeT

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 65
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3agaHusd =]

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ 3a1aHUs IO KyPCYy PacCIOIOKEHEI Ha
CTpaHMIIC Kypca:
http://graphics.cs.msu.su/courses/mdc/
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