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Msbr xuBeM B wHHTepecHOe BpeMsa. OHO HMHTEPECHO Maccoil
3aMeuaTeNbHbIX IPOSBICHUH, OJHUM U3 KOTOPBIX SBIISETCS
pa3BUTHE COBPEMEHHBIX CTaHAApTOB Ha CXKaTUE BHUJEO.
WHTepecHO 3TO  pa3BUTHE TEM, 4YTO HIET HavYalbHOE
(dopMHEpOBaHUE CTaHIAPTOB, M HOBBIC IOIXOIBI W aITOPUTMBI
O4YeHb OBICTPO NPHXONAT OYKBAJIBHO B KAXIBIH OM, B BHUIE
HOBbIX ~DVD-mpourpsiBatenei, nuppoBOro CIyTHHKOBOIO
TeNEeBUACHHUS, HOBBIX HU(POBBIX KaMep H T.1. BypHBIME TeMmaMu
B MHpPE pacTeT KOJHYECTBO COTOBBIX TelIe(OHOB C
BU/ICOKaMepaMu, (QYHKOMEH CheMKH BHIOCO  003aBEIHCH
MPaKTU4eCKH Bce IMGpoBBIe (HOToalmapaTsl, HOBBIE «BEO-
KaMepbl» CYIIECTBEHHO yMalu B LieHE, IIPH BBIPOCIIEM KadyecTBe.
Eme HemaBHO BUACO(GOHBI M BUICOKOH(EPEHIIMH MOXXHO OBLIO
HaOMIOaTh  TONBKO B (paHTACTHUECKHX  (HIBMAx, Kak
HempeMeHHbI atpulyt Oynaymiero. CeromHss HMH aKTHBHO
MONB3YIOTCSL KUTENW SIMOHMM, WX HAYMHAIOT TECTHPOBATH
OTJeNbHbIE COTOBBIE OIepaTopsl B MOCKBe.

Hudposoe cnyTHHKOBOE TeleBUAEHHE, paboTa (OTOANIAapaToOB U
KaMep ¢ BHJEO, BHICOKOH(EPEeHINH Yepe3 KOMIIBIOTEp — BCe 3TO
ObUTO OBl HEBO3MOXKHO 0€3 Pa3BHTHS ANTOPUTMOB CXKaTHA MU
obpabotkn Bumeo. [IpudemM 3mech ITOKOMOTHBOM  SIBISIFOTCS
HMEHHO HOBBIE CTAaHAApPTHI, IMOCKOJBKY M TIOJb30BATEIH, U
MIPOU3BOJUTENN BECbMa 3aHHTEPECOBAHbl B COBMECTUMOCTH
pasHBIX ycTpodcTB. 1 Hamo mNpu3HATB, 4YTO CTaHAAPTHI
Pa3BHBAIOTCS BEChbMa YCIEITHO, MECTaMH J]aXKe OIepeKaAIoNNMU
TeMIIaMH.

Ha ceromms JIOCTaTOYHO  PAcIpOCTPaHEHBI TaKkKe W
HeCTaH/IapTHBIE KOJIeKHU, Takue kak Microsoft (Windows Media),
Real Networks (Real Media), Apple (QuickTime video), On2
(VP6). Im mpoTHBOCTOAT NECSTKU KOMIIAHUH, peaar30BaBIIUX
craHjgapTHele Meronsl, Hampumep, MPEG-2, MPEG-4 SP,
MPEG-4 ASP, MPEG-4 AVC (H.264), H.263. M3 »stmx
KommaHuii Hamboree m3BecTHa DivX Inc., 0OMHOMMEHHBINH KOZEK
KOTOpOH NpaKTHYeCKH IIOJHOCThIO coBMecTHMOM ¢ MPEG-4
ASP.

B nmanHOM goknaze MBI KpPaTKO PAacCMOTPUM  OCHOBHBIC
HAIpaBJICHUS Pa3BUTHUs CTaHIAPTOB CXKATHS BHICO 32 MOCICIHUC
5 ner.

Yiayduienne XapakTepUCTHK: YBeJIHUeHHE CTENeHU CHKATHsl.
T'oBopst 0 HOBBIX CTaHAapTax Ha CXKATHE BHUJCO, HEb3sI HE
YHOMSIHYTh TOTO, YTO MHOTHE CUYHMTAIOT IJIABHBIM — TOBBIIICHHE
CTENEHH CXKaTUsl BUAEO, WM MOBBIIICHHE KayecTBa MpPU TOH xKe
CTENIEHH CKaTusi. B 9Toif obmactu HabmromaeTcs akTHBHOE
pasButue. Ilocmennmit cranmapr MPEG-4 AVC/H.264 6Obut
npuHAT B KoHHEe 2003 roma M co3maBajics C LETbIO yIBOUTH
CTerneHb CKaThs Buaeo 1o cpaBuenuo ¢ MPEG-4 (1998 rox). He
Tak JaBHO Hamled yabopaTopueil ObLIO MPOBEAEHO JOCTATOUHO
MacitabHOe TECTHPOBAHME HOBBIX KOJCKOB AITOrO CTaHIapTa.
[lpyueM Tpu Komeka W3 INECTH IPOTECTHPOBAHBIX HE OBUTH

JIOCTYITHBI MyOIUYHO, ¥ OBUTM MPEIOCTABJICHBI CICIHANBHO IS
TECTUPOBAHUA KOMIAHUAMU-IIPOU3BOAUTEIIAMU. MosxHO
KOHCTATHPOBaTh  3aMETHOE  YBEJMYCHHE  KAuecTBa  MpH
HCIIONIb30BaHNM KOJEKOB HOBOrO craHaapra (moppoOHee o
pe3yabTaTax OyJeT paccka3aHo Ha JIOKJIAJE).

YiayduleHue XapakTepUCTHK: YBeJudeHue KkadectBa. llofg
Ka4y€CTBOM BHUICO O6]:I'-lHO IIOHUMAIOT:

o YeTkoCTh I/I306pa)l(€HI/IH (C YBEJIIMYCHUEM CTCIICHU CKATUA
TIEPBBIMHU CTPAOAOT MEJIKUE U HEKOHTPACTHBIC I[CTaJ'II/I)

e OrcyrcrBue apredakToB (B NEPBYIO odyepeasb OJIOYHOCTH,
s dexra T'u66ca, CYIIECTBEHHBIX UCKa)KeHUH
n300pakeHust)

e  OTcyTCcTBHE MCKaXXEHHUS IIBeTa (KaK MPaBHIIO, Ha IBET B
KOJICKaX BBIJCIIAETCS TOCTATOYHO HEOOJIBIION MOTOK, YTO
MIPUBOJIUT K IIETIOMY PSIY 3aMETHBIX UCKaXKESHUH)

e KayecTBO ayamo-BHAEO CHHXPOHHM3AIMHU (KOrJa KOJIEK,
MBITAsICh  YIIOXKHUTHCS B 3aJaHHBIH TMOTOK HAYHHAET
MPOIyCKaTh KaJapbl, TO HEPEAKO IMPHU ITOM BO3MOXKHBI
cepbe3HbIe MPOOIEMBI C CHHXPOHHU3AIHMEH )

e  [InaBHOCTH JBIDKEHHE (oouu u3 cnoco6oB
«HEKOPPEKTHO» COKOHOMHUTh — IepPelaBaTh [BUKEHHE
O00BEKTOB MEHEe IUIaBHO. MPH 3TOM «CTOMKAAPBD),
KOTOpBIE TaK JIIOOAT NPUBOJUTH IIPU CPAaBHEHHH KOJIEKOB
Y KOAE€Ka C MEHEEC IUIaBHBIM IBMXCHUEM MOTYT 6I>ITL
OLIyTUMO JIydlle, XOTS B LEJIOM BHIAEO OyxaeT
BOCIIPUHHUMATBCS XYIKE)

Yaydmenue  xapaktepucTuk:  Macmradupyemocts. B
TocyeiHee BpeMsl IMPOM3BOIMTENHN pelleHnid Ha 0ase CoKaTHs
BU/ICO TPHUCTANBHOE BHUMAaHUE YACISAIOT MAacCIITaOUpPyeMOCTH.
Ilox 5TMM €MKHMM CIIOBOM NOHMMAETCS B TOM YHCIIE:

e  MacmrabupyeMocTs 10 CIOXHOCTH. Ilog  aTHM
MOHUMAETCS  BO3MOXKHOCTb ~ YMEHBIIHUTH  CIOKHOCTh
aITOpUTMa IPH KOMIIPECCHH U JIEKOMIIPECCHH 3a CYET
Ka4ecTBa, HO C TOJHBIM COXPaHEHHEM COBMECTHMOCTHU IO
(dopmaTy TaHHBIX.

e  MacmrabupyemMocTs 1Mo HoToky. Ilox 3TUM moHMMaeTcs
BO3MOJKHOCTh HE MEpeKOANpYs TMOCHUIATh JHIIb YacTh
MOTOKa JaHHBIX. llpu 3TOM mpHHUMAaIOmas CTOpOHA
JOMKHA OBbITh cIocoOHa Ge3 IpoOieM BOCIPOHM3BOIUTH
BHJEO (¢ Oonee HU3KUM KauecTBOM). JIOCTHTHYTH Takoro
paszieneHns TOTOKA, HE Tepss oblee KadecTBO, HE Tak
POCTO.

e  MacmrabupyemocTs 1o pasmepy. Ilox 3TuM noHumaercs
BO3MOXHOCTb IOKa3bIBaTh C JIy4YIIMM KadecTBOM (M,
BO3MOJKHO, OOJIBIIUM ITOTOKOM) OONBIIMI pa3Mep, deM
KOJIMPOBAJICS W3HAYATBHO.



Yiayduienne XapakTepHCTHK: YCTOHYHMBOCTH K OIIMOKAM.
CerosHs MaccoBO pacIpOCTpaHseTCs Iepefadya BHIACO MO
KaHaJ1aM C HOTepeﬁ JAHHBIX. 3TO Hu CHyTHI/IKOBOe TCJICBUACHUC, U
BUJICOKOH(EPEHIINH Yepe3 COTOBBIH Teae()OH, U HEKOTOPBIC BHIBI
WHTEpHET-BelaHus. MHOTHe 3HAIOT, KaK BBITJSIAT TOTEpU H
Iop4ya TAKeTOB 3BYKOBHIX MAHHBIX B COTOBOH TenedoHnu. B
camoe Omkaiiniee BpeMsl HaM MHPEACTOUT MO3HAKOMUTBCS, Kak
BBINVIAAST NOTEPU MAKETOB BHUAEO-AaHHbIX. [locTpoeHue kozeka,
KOTOPBbIH KayecTBEHHO MHHUMM3HMPYET BHJIUMbIE IIOTEPU B
HECKOJIBKO  pa3  CJOXHEe, 4YeM TPOCTO  JIEKOMIIPECCHS
KOPpPEeKTHOro moToka. OOBIYHO, JaXXe TPOCTO OOECHEUUTh
yCTOﬁHHBOCTb KOJCKa K IaJCHHUsIM Ha II0TOKE chopqume
JAHHBIX (JaHHBIE JOJDKHBI TIOKa3bIBAThCS) JUIS COBPEMEHHBIX
CJIOXKHBIX KOAEKOB YK€ MPENCTaBIsIeT COO0H He CaMyI0 MPOCTYIO
3agauy. BoccTaHoBIeHHE COOMHBIX YIaCTKOB 0€3 TIOTepH CTETeHH
cxatusi 000pauMBaeTCsl YCIOXKHEHHEM JieKoJepa W SIBISETCS
HETPUBHAIBHOM 3aadeil U1 KOMaH bl IPOrPaMMUCTOB.

Pacmupenne crangapros: Cixkatue 6e3 norepb. He Tak naBHo,
MIPOLLIBIM JIETOM IOSBHUJICA NEPBBII B MUpe CTaHIApT Ha CHKaTUE
BUIeo 0Oe3 moTephb. JlaHHas BO3MOXHOCTh KpPHTHYHA JUIS
MIOATOTOBKH BBICOKOKAYECTBEHHBIX MATEPHAJIOB (HAIIPUMED, I
COXPAHEHUs IPOMEXKYTOUHBIX PE3yJIbTaTOB PEHICPHHTa).

Hossbie Buasl Bugeo: Crepeo-Buaeo. Eme 15 mer Hasax Obun
BeChMa MOMYJSIPHBI «CTEPEO-KUHOTEATPhD», B KOTOPBIX MOXKHO
OBLIO  TIOCMOTPETh  CTEPEO-KMHO B  CIEIHANBHBIX  OYKaX.
CeroaHsiiiHAe CTYGHTHI YaCTO HE 3HAIOT, YTO 3TO Takoe. OHaKo
TCXHOJIOTHS HC CTOUT HAa MECTC, U B IMOCJIICAHHUEC T'OJbI IIOABUIIOCH
JOCTaTOYHO HECKOJNBKO HOBBIX HPAKTHYECKUX IIOJXOMOB K
co3maHmi0  cTepeo-auciuieeB. CTamo MOHATHO, YTO JaHHAS
TEXHOJIOTHS BCKope OyZeT BoCTpeOOBaHA U ee MOAJEpKKa Obuia
3apaHee BHeceHa B H.264.

Pacmupenne crangapros: C:kaTHe BHIe0 ¢ Pa3MePHOCTLIO /10
10 OuT Ha KOMIOHeHTY. JlpyruM BaXKHbIM pacCIIUpEHHEM
TEKYIIEr0 «CTaHAApTHOTO BHIEO» SBIAETCS paboTa ¢ OOIBIINM
KOJIMYECTBOM OHT Ha IIBETOBYIO KOMIIOHEHTy. He Tak maBHO
Havyall MOSBIATECS YCTpOHCTBa, obecneduBaromme paboTy C
BHJICO, B KOTOPOM J10 12-14 OMT Ha KOMIOHEHTY. JTO BechbMa
aKTyalbHO B TIEpPBYI0 O4Yepelb JUIl BBICOKOKOHTPACTHBIX
YCTPOHCTB, Ha KOTOPHIX MHPH HX KOHTPAcTe HEIOCTATOYHOE
KOJIMYECTBO OMT Ha  KOMIOHEHTYy  CTaHOBHTCS  BHJIHO
HEBOOPYKEHHBIM B3IJIAOM H U3PSIHO HOPTHUT BIIEUaTICHHE.

[puHuunuaasLHO HOBBIA BuUA BuAeo: Busneo c¢ riayounoii. He
TaK JABHO TMOSBHJINCH KaMepbl, CIIOCOOHBIE OJHOBPEMEHHO CO
CBEMKOH BHIEO CTPOUTH TaK)Ke KapThl INTyOHHBI. Takoe BHAEO
TI03BOJISIET IPOBOUTH C HUIM OY€Hb MHTEPECHbIE MAHUITYJISAIUH, B
TOM YHCJI€ BOCCTAHABIMBATH €0 B TPEXMEPHBIE 0OBEKTHI.

IIpuHnunuaibHO HOBBI BHA BHAeo: PeanbHoe TpexmepHoe
Bueo. CyliecTBeHHOE OTJIMYUE JaHHOTO THIA BUJEO B TOM, YTO
9TO WMEHHO BHUEO, T.€. XpaHEHHE HM3MEHSIOIINXCS BO BPEMEHH
JMaHHBIX 00 O00BeKTax peanbHOro mupa. OJHAKO €CTh OJHA
CyU_leCTBeHHa}I JeTalb: €CJIn 06bl‘lH06 BHUACO COCTOUT U3
HEOONBIIUX KBAJIPaTUKOB — IUKCENeH, TO TpeXMepHOe BUIEO
COCTOUT M3 HeOOJbUIMX KyOMKOB — BOKcenei. OueBHIHO, 4TO
«TpEeXMEpHOE paspelieHne» Tpedyer it paboThl B pa3bl OOJIbIIIE
MaMATH, IPOIECCOPHBIX MomHocTed U T.4. Ilostomy pabora c
HHUM CeroJHs HallOMUHaeT paboTy ¢ oObr4HbIM Bujeo Ha IIK met
15 nazax. OgHako caM MOJXOJ YpEe3BbIYAHO HMHTEpEceH H
TIEPCTIEKTHBEH.

06 aBTOpe

Jmurtpuii Batonua — K.().-M.H., CTapIIuii Hay4HbBIH COTPYIHHUK
nmabopatopun  KoMmbloTepHOoH — rpadpmkm  BMuK  MIY,
pykoBomutens Bupmeol'pymmbl. OcHoBaTens cepepoB «Bce o
ckaTuu»  http://compression.ru/ u “Compression Links”
http://www.compression-links.info/
E-mail: dmitriy(@graphics.cs.msu.su

Video compression standards
evolution

About the author

Dmitriy Vatolin is a specialist in image, video and data
compression (fractal 1image compression, wavelet video
compression, fast loss-less data compression, best loss-less video
compression) with more than 8 years experience (7 commercial
projects). Ph.D. in graphics compression. Studied video and
image processing methods for various applications. Application of
different mathematical methods, including signal processing
methods for postfiltering (deranging, deblocking, loop-filtering),
prefiltering (denoising, deinterlasing, rescaling). Books: "Image
compression algorithms" (D.Vatolin), "Data compression
methods" (D.Vatolin, A.Ratushniak, M.Smirnov, V.Yukin);
several scientific articles; reports on scientific conferences.
Founder of the biggest Russian site with scientific information
about data compression www.compression.ru.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


