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Mpeancnosune

Llenn v npuHUmnel ctTaHaapTUsaLmmn B Poccuiickoin Pegepalium yctaHosneHsl PegeparnbHbIM 3aKkoHOM OT
27 pekabps 2002 . Ne 184-93 «O TeXHUYECKOM perynnposaHum», a npasuna npuMeHeHust HauMoHasbHbIX cTaH-
aaptoB Poccuiickon Pegepaummn — FMOCT P 1.0—2004 «CTtangapTusaums B Poccuinckon ®eaepaunn. OCHOBHble
NONoXeHusa»

CeefeHus o cTaHaapTe

1 PASPABOTAH degepanbHbIM rocyaapcTBeHHLIM YHUTapHLIM Npeanpusatuem «HaydHo-ncenegosartens-
CKUM MHCTUTYT TenesugeHus» (Pryr «HUNT»)

2 BHECEH ®epnepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio 1 MeTPOSorim

3YTBEP>XZEH W BBELEH B JEVCTBWE Mpukasom deaepansHOro areHTeTsa no TEXHUYECKoMy pery-
NMpOBaHnio N MeTposiornn oT 19 ceHTabpsa 2012 . Ne 362-cT

4 HacTtosmin ctaHgapT paspaboTaH ¢ y4eToM OCHOBHbIX HOPMATVBHBIX MOMOXKeHWA cTaHgapTos MexayHa-
pogHo opraHnsaumnm ne ctaHaapTusauum n Pekomergaumii MexayHapogHoro cotosa anektpocssian (MC3-P):
NCO/M3K 13818-1/MC3-T H.222.0, NICO/MBK 13818-2/MC3-T H.262, WUCO/M3K 14496-2, NCO/MIK
14496-10/MC3-T H.264, MC3-P BT.709-5, MC3-P BT.1120-7, O6LwecTBa MHXEHEPOB KUHO W TeNneBuaeHUs:
SMPTE 274M, SMPTE 295M, SMPTE 421M, a Takke EBponeiickoro KoopAnHaLOHHOIO KoMUTETa Mo CBA3N:
ETSIEH 300468

5 BBEJJEH BIEPBbIE

UHebopmauusi 06 usMeHeHUsIX K HacmosieMy cmaH®apmy rnybnukyemcs 8 exe200H0 usdagaeMoM UHGOp-
MayuoHHOM yKkazamene «HauuoHanbHbie cmaHdapmbly, @ meKcm usMeHeHull U fonpagok — 8 eXXeMeCSYHO
u3fasaeMoM UHGOpMaUUOHHOM yKasamerie «HaluuoraneHbie cmaHdapmei». B criydae nepecmompa (3ameHbi)
unu ommeHbl Hacmosiwe2o cmaHGapma coomeemcemasyroujee yeedomieHue 6ydem onybruKo8aHo 8 eXXeMecsy-
HO U3dasaeMoM UHhOPMaULUOHHOM yKa3amerie «HayuoHaneHele cmaHdapmbi». Coomeemcemaeyrouas UHghop-
mauyusi, yeeGoMIIeHUE U MEKCMbI pasMeLlyaromcesi makke 8 UHbopMalUOHHOLU cucmeme obuie20 nosb308aHUA —
Ha ogbuyuansHoM calime PedepailbHO20 azeHmMemea 1o MexXHUYECKOMY pe2yiiupo8aHUIo U Memposioeuu 8 cemu
HHmepHem

© CraHgaptuHdopm, 2013

HacToswuit cTaHgapT He MOXKET BbITb MOMHOCTLIO UK YACTUYHO BOCMPOU3BEAEH, TUPaXUpoBaH 1 pacnpo-
CTpaHeH B kadecTBe opuLMansHOro MagaHus 6es paspelueHns degepansHOro areHTCTBa Mo TEXHUYECKOMY pery-
NNPOBAHMIO 1 METPOOrM
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BeeneHue

Hacroswwii cTaHgapT ycraHasnveaeT obLuue npasuna o6bearHeHns oqHoro unu bonee anemeHTapHbIX
MOTOKOB BUAEOAAHHBIX, 3BYKa W AOMOMHUTENbHBLIX AaHHLIX B AWHbIN LIMPOBOI NOTOK TeneBnaeHUS BbICOKOA

YeTKOCTU, NpeaHasHa4YeHHbIA ANs apXMBUPOBaHWUA WU Nepeaayn.
B HacTosilLleM cTaHAapTe y4TeHbl OCHOBHbIE HOPMATUBHbIE MONOXKEHWS MEXAYHAPOAHBIX CTaHAaPTOB U
AokymeHToB [1] —[15], a Takke HauuoHanbHbLIX cTaHAapToB Poccuiickoi Peaepaumm no umdposomy Tenesmae-

HUIO BbICOKOW YETKOCTH.
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HAUMWOHANbHBIA CTAHOAPT POCCUMNCKOWNW SGEOEPALUUMNU

LUUPPOBAA CUCTEMA TENEBUOEHUA
BbICOKOM YETKOCTM.
KOOWPOBAHUE LIN®POBbLIX TENEBU3NOHHbBLIX
CUIrHAIOB AnA CKATUA LIMDPOBOIO NOTOKA

Digital high-definition television. Coding of digital television signals
for compressing of digital transport stream

Aata BBeaeHna — 2013—04—01
1 O6bnactb npumeHeHus

Hactosiwmin ctaHgapT pacnpocTpaHseTcsl Ha CUCTeMb LIMApOBOro TeneBnaeHUs BLICOKOA YETKOCTU U orpe-
fnenser:

- OCHOBHbl€ 0COBEHHOCTW CTPYKTYPbI NaKeTUPOBAHHOTO ANIEMEHTaPHOrO NoToKa B LdpoBLIX CUCTEMAX Terne-
BWAEHUS BbICOKOW YETKOCTY;

- CUHTAKCUC LIMdPOBOro TPaHCNOPTHOrO NOTOKA;

- MeToAbl M3MePeHUA NapaMeTPoB LicpOBOro TPAHCTIOPTHOIO NOTOKA;

- 0bLume TpeboBaHWSA k cpeacTBaM U3MepeHUs TapaMeTpoB LidpoBOro TpaHCNOpTHOIO NOTOKA.

HacTosiwumin ctaHgapT oxBaTbiBaeT CEMENCTBO Pa3NMUHbIX METOAOB CXXaTUsl, COBMECTUMEIX MO CTPYKTYpe
TPaHCMOPTHOrO NMOTOKa U NOMYYMBLLINX HaMbonee LWMPOKoe pacnpocTpaHeHue.

MpunmeyaHue — HactoAwwui cTaHgapT He paccMaTpuBaeT 3NEMEHTbl UMGPOBOro MPOrPamMMHOIO MoToKa
MNCO/M3K 13818-1/ MC3-T H.222.0 [1].

2 HopmaTuBHble CCbINKU

B HacTosLeM cTaHAapTe UCNoMb30BaHbl HOPMATUBHbIE CChINIKU Ha creaytoLe cTaHaapThl:

FOCT P 52210—2004 TenesuaeHue BelLaTensHoe Lndgporoe. TepMUHbI M onpeaeneHns

FOCT P 52592—2006 TpakT nepedayv CUrHanos LMgppoBoro BeLLaTenbLHoro TenesmnaeHns. 3BeHbs TpakTa 1
nsmMepuTesnbHble curHansl. ObLume TpebosaHus

FOCT P 53527—2009 TenesunaeHve BelLaTenbHoe Lgposoe. TpeboBaHWs Kk peanusaumm cucTembl orpaHu-
yeHus goctyna DVB SIMULCRYPT Ha ronoBHbIx ctaHumsix. OcHOBHbIE MapameTpbl. TexHUYeckne TpeboBaHus

FOCT P 53528—2009 TenesunaeHue BelLaTensHoe Unudposoe. TpeboBaHNS K peanuaaLumm NpoTokona BelCo-
KockopocTHoW nepeaayn nHbopmauum DSM-CC. OcHoBHble NapaMeTpbl

FOCT P 53531—2009 TenesuaeHue BellaTensHoe Lngposoe. TpeboBaHuWs K 3awuTe nHdopMaLmn oT He-
CaHKLMOHUPOBaHHOIO AOCTYMNa B CETSIX KabeslbHOro M HaseMHOro TeneBusnoHHoro BeLlaHns. OCHOBHbIE NapameT-
pbl. TexHuyeckue TpeboBaHus

FOCT P 53533—2009 Lindbposoe TenesuaeHne BuICOKoM YeTkocTU. OCHOBHbIE NapaMeTpbi LidppoBbIX CUC-
TeM TeneBnaeHNs1 BbICOKON YeTkocTu. Obwmne TpeboaHna

FOCT P 53534—2009 Liudposoe TenesmacHWe BbICOKON YeTKoCTU. MamepuTtenbHble curHansl. Metogpl 13-
MepeHuii. Obme TpeboBaHus

MpwumedaHune—lpy NONL3OBAHWK HACTOAWMM CTaHAAPTOM LienecoobpasHo NPOBEPUTL OENUCTBUE CCbINOY-
HbIX CTAaHQAPTOB B MH(bOpMaLIMOHHOﬁ cucrteme 06u.|,ero nonNb3oBaHUA — Ha O(bVILI,VIa.I'IbHOM canTe dJe,qepaanoro areHT-
CTBa NO TEXHWUHECKOMY PErynupoBaHuIo u MeTponormm B cetm VHTepHeT unm no exerogHo u3gaBaemomy mHOpMaLoH-
HOMY yKasatenio «HaunoHanbHble cTaHgapThl», KOTOPbIN ONy6BNMKOBaH MO COCTOSsIHMIO HAa 1 sIHBapsl TEKYLLEro roaa, U no
COOTBETCTBYIOLLUMM EXEMECAYHO M3gaBaeMbiM nHGOPMaLMOHHBIM yKa3aTensim, ony6nMkoBaHHbIM B Tekyuiem rogy. Ecnu
CCbIMOYHbIM CTaHAapT 3aMeHeH (M3MEHeH), TO NMpK Norb30BaHUM HACTOAWMM CTaHAAPTOM CrieQyeT pyKOBOACTBOBaTLCS
3aMeHAWMUM (M3MEeHeHHbIM) cTaHgapToM. Ecnu cebinovHbii cTaHgapT oTMeHeH 6e3 3aMeHbl, TO MOSoXKeHne, B KOTO-
pOM AaHa ccbinka Ha Hero, NPMMEHAETCA B YacTW, HE 3aTparmBalolLent 3Ty CCbIMKy.

U3paHmne odmumanbHoe
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3 TepMMHbI, onpeaeneHus U CokpalleHusi

3.1 B HacTosiLLeM cTaHAapTe npumMeHeHbl TepMuHbl o FTOCT P 52210, 3a nckitoueHnem crieyoLLmx yTou-
HEHHbIX W/UNK COKPaLLIEHHbIX (DOPMYMPOBOK:

- nporpaMma o pacnucaHuio BMecTo «dparMeHT TeneBusnoHHol nporpammbl (event)». TepMuH «event» no
NCO/M3K 13818-1/MCI-T H.222.0 o3Ha4aeT nporpaMmmy ¢ KOHKpETHLIM BpeMeHeM Hayana v OKoHYaHUs;

- Kagp v nore BMecTo «rncesaokaap (picture)», «ncesgokagp-none (field-picture)» u «ncesgokagp-kagp
(frame-picture)». CTpyKTypHOW eauHULEN KOAMPOBAHUS MOXET BbITh Kak None, Tak v kaap;

- rpynmna KagpoB BMeCTO «rpynrna ncesaokagpos (group of picture)». B cootsetcTeumn ¢ MCO/MOIK 13818-1/
MC3-T H.222.0 npu koguposaHuu norei B rpynny BkAoYaoTcs napbl none, obpasytowmx kagpsbl;

- MPOrHO3 BMECTO «MpeAcKkasaHHble 3HaYeHWs1» UK OLEHKM Npeacka3aHus.

3.2 B HacTosILem cTaHgapTe NPUHATHI cregytolwme cokpalleHus:

BOMM (PCR)— BpeMeHHble OTMETKY Mporpammbl;

BONMP — pacluMpeHue BpeMeHHbIX OTMETOK nporpammel;

O3MN — peckpunTop anemMeHTapHOro NOToKa;

EKKC (ETSI) — EBponeickuii MUHCTUTYT CTaHAAPTM3aLmMKN B 06NacTi aNeKTPOCBAau,;

3T (ST) — 3anonHsawoLwan Tabnuua;

MBOMM (OPCR)— ncxogHbie BpeMeHHb’Ie OTMEeTKM NporpamMmbl;

MBOMMP — paciumpeHue UCXOHbIX BPEMEHHbIX OTMETOK MpOrpamMMmb!;

UC (table ID) — uaeHTudpmkatop cexumuy;

UTN (PID) — ngeHTudmkaTop TPAHCMOPTHOO NakeTa;

MBJAK (DTS) — meTka BpeMeHU AeKoaMpoBaHNS;

MBAOKIM — meTka BpeMeHW AeKkoAnpoBaHUA ANA NOAKTIOYAaEeMOro NoToka;

MBM (PTS) — meTka BpemeHU NpeacTaBneHus;

MB3IN — MeTka BpeMeHU aNieMeHTapHOro NoTokKa,;

MBO3IMP — pacluMpeHve MeTk1 BpEMEHUW 3NeMEHTapHOro NoTokKa,

OOKM — obpaTtHoe (AByMepHOE) AUCKPETHOE KOCUHYCHOE NpeobpasoBaHue;

MO — nporpaMmMHbIi AeckpunTop;

MAKM — npsimoe (oBYMepHOE) ANCKpeTHOE KOCUHYCHOE NpeoGpasoBaHue;

M3U (PSI)— nporpammHo-3aBucumast uHdopmaums;

MHM (MIP) — nakeT Ha4yana Meradpeiima;

MOP — npeobpa3zoBaHne ¢ orpaHU4eHHo pa3paaHOCTbIO;

MNyCha (MAC) — nakeT ynpaeneHus cpeacTBamu 4ocTyna;

M3r (PES) — nakeTupoBaHHbLIN 3NeMeHTapHbIN NOTOK;

PC — paguocurHan;

CW (SI) — cnyxebHas nHgpopmauus;

COlN— cKopocTb aneMeHTapHoro NoToka;

TBO (TDT)— Tabnuua BpemMeHun 1 gaTtl;

TBIM (PAT) — Tabnvua B3anMOCBSA3U Nporpamm;

TBY — TenesuaeHve BbLICOKOW YeTKOCTY;

TUB (SIT) — Tabnuua nHdopmaumm o Beibope;

TUK (CIT) — Tabnuua naeHTUUKaTOPOR KOHTEHTA;

TUMNP (EIT) — Tabnuua nHdopmaLmm o nporpaMmmax no pacnmcaHuio;

TUP (DIT) — Tabnuua nHgopmaLmm o paspbiBax;

TOIMM (BAT) — Tabnuvua o6begnHeHWs naketa nporpamm;

TOM (CAT) — Tabnuua orpaHuyeHus gocTyna;

TOIMM (SDT) — Tabnuua onucaHusi nporpamMmm;

TOTMN (TSDT) — Tabnuua onucaHus TpaHCIoOPTHOMO NOTOKA;

TPA (RNT) — tabnvua ysegomneHuii paspeLleHns apXueaLiu;

TCB (TOT)— Tabnuua cMmeLLeHUst BpeMeHW;

TCW (NIT) — tabnuua cetesol HOpMaLmK;

TCMN (PMT) — tabnuua coctaea nporpammb;

TCIMP (RST) — Tabnuua cocTosHMS NporpaMm no pacnucaHuio;

TCC (NST)— tabnuua coctosHus cetu;

TY3UC (IPMP CIT) — tabnuua ynpasneHus 1 3aluTbl UHTENNeKTyanbHoh cobCcTBEHHOCTY,
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YHC (Pointerfield) — ykasaTenb Hauyana cekyuu;

LM — yundhposoit NoTOK;

LITB (DVB) — undpoBoOe TENEBU3NOHHOE BeLlaHue;

LTBY — umdpoBoe TeneBnaeHne BbICOKOI HYETKOCTY;

LITMN — uncbpoBoii TPAHCMOPTHBIA MOTOK;

LUTC — uudppoBsble TeneBU3NOHHbIE CUTHAbI,

MM (ES) — anemMeHTapHbIii NOTOK;

ATSC — KkoMuUTET Mo cucTeMam MepcnekTUBHOro TeneBuaeHns;

AVC — ynyJuieHHoe BUAeoKogMpOBaHue;

CABAC — KOHTEKCTHO afanTuBHOe apumeTmyeckoe KoanpoBaHue;

CAVLC — KOHTEKCTHO afanTyBHOE KOANPOBaHME NePEMEHHON A/NHBI;

EVC — adpchekTBHOE BMAEOKOANPOBAHUE;

IPMP — ynpaBneHue 1 3awmTa MHTe/IeKTyalbHON CO6CTBEHHOCTY;

MPEG — MexayHapoaHasa akcnepTHas rpynna no ABXYLLUMCS N306paxeHUsMm;

SEl — pgononHuTenibHaa nHgopmaumsa no yny4yleHnto KayecTsa;

SMPTE — 061,ecTBO MHXXEHEPOB KNHO U TENEBUAEHNS;

VC — BugeokoguposaHue.

3.3 Cucrtemoli TeneBuaeHuns Bbicokoli yeTkocTu (TBY) HasbiBaeTCsl TENEBM3NOHHAS cCMCTEMA, NapaMeTpsbl
KOTOPOI BblGpaHbl UCXOAA W3 PacCTOSHWUA HabnaeHWs, paBHOro TpeM BbicoTam Hab1t04aemMoro n3obpaxeHus.

3.4 UndpoBoit cuctemoin TeneBmaeHmns Bolcokoi yetkoctun (LLTBY) HasbiBaeTCcs TeNneBn3nMoHHasa cuctema
BbICOKOI YeTKOCTU, KoTopas A1 nepefayn n3obpaxeHuii ucnonb3yeT L poBoe npeAcTasieHne TefeBU3NoHHO-
ro curHana.

4 LudpoBas cuctema TeneBuUAeHNS BbICOKOW YETKOCTU

4.1 TpakTbl 1 3BeHbSA LMAPOBOA CUCTEMbI TENNIEBUAEHUSA BbICOKOIM YETKOCTM CO CXATUEM
LM poBOro NoToKa

LindppoBan cuctema tTeneBnaeHns Bolcokolt yetkocTn (LLITBY) co cxxaTMem cUrHanoB cOaepXuT cneayouime
OCHOBHbI€ TPaKThbl 1 3BEHbS (PUCYHOK 1):

- UICTOYHWK LUPOBbIX CUTHAIOB N306paXeHUsl, B KOTOPOM NPONCXOANT npeobpa3oBaHne ONTUYECKOro Cur-
Hana n306paxeHns BbICOKON YETKOCTM B LM(PPOBbIE 31EKTPUYECKME CUTHASbI M306paxeHus, nx o6paboTka u cxa-
Tve undpoBOro NOToKa,;

- MyNIbTUNNEKCOP NPOrpaMmbl, 06bEANHAIOLWNIA pa3InyHble BUAbI AaHHbIX (CXKaTbiX N306paXeHNs 1 3BYKa,
OOMNOTHUTENbHBIX AaHHbIX) C DOPMUPOBaHMEM LIMGPOBOro TPAHCMOPTHOrO NOTOKA, COoAepXaLlero oAHy Tenesnsu-
OHHY0 NporpaMmmy;

- My/IbTUN/IEKCOP TPAHCMOPTHbLIX NOTOKOB, 06bEANHAOLLNIA HECKONIBLKO TENEBU3NOHHBIX MPOrpaMm 1 gobas-
nawWmii cnyxebHy nHopMauuo B MHOTONPorpaMMHbIiA LMPOBOIt TPAHCNOPTHBIM NOTOK;

- TpakT nepejayv UmMgpPoBOro TPaHCMOPTHOIO NOTOKA;

-0EMYNbTUNNEKCOP, B KOTOPOM NMPOU3BOAUTCS aHaIM3 CNYXXe6HOW MHopMaLuy TPaHCNOPTHOrO NoToKa u
AeMyNbTUNAeKCMPOBaHNEe AaHHbIX;

-TpaKkT4EeKO4MPOBaHNSA M BOCNPOM3BELEHNSA N306paxeHus.

OnTnyeckuin

PucyHok 1 — LiucbpoBas cuctema TeNeBUAEHUS BbICOKO YETKOCTW CO CXaTveM LMGpOBOro MoToka
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MNCTOYHUK LMD POBLIX CUTHANOB M306PaXEHNA COCTOUT U3 ABYX 3BEHbEB (PUCYHOK 2):

- 3BEHO TpakTa UCTOYHUKA CUTHA/IOB LU POBOro Te/IeBUAEHUSA BbICOKO YeTKOCTM 6€e3 cxaTusi LudpoBoro
noToKa,;

- 3BEHO TpakTa MCTOYHMKA CUTHANOB LU POBOro TeNeBUAEHNSA BbICOKOW YETKOCTU CO CXaTuem LudgpoBoro

noToka.
VICTOUYHMK LMD POBLIX CUTHANOB N3006paXXeHUs
3BEHO TpakTa 3BeHO TpakTa
NCTOYHUKa TC NUCTOYHUKa 3 o
(\ LMcDPOBBIX urc UNDPOBBIX NeMeHTapHBIA NOTOK BUAEOAaHHbIX q
TeNeBU3NOHHbIX TeNeBU3NOHHbIX
\I_ curHanos (LITC) curHanos (LTC)
6e3 cxatua LN co cxarvem L1
L _ _

PucyHOK 2 — 3BeHbsi TpakTa UCTOYHMKA LUDPOBLIX CUTHANOB M306paxeHuns

B coctaBe aniemeHTapHoro nortoka (3l1) gonxHa nepepasaTbca MHPOpPMaLMA O NnapameTpax pasfioXeHnsa B
NCTOYHUKE LN POBbLIX TENEBU3NOHHBIX CUTHANOB BbICOKON YeTKOCTU 1 0 dhopmaTe kagpa. JONONHUTENbHO MOXeET
nepepasaTbCca MHpopMaLnsa 06 OCHOBHbLIX LiBETAX NPUEMHMKA, MATPUUYHbBIX KO3 UL MeHTax npeobpasoBaHus LBETOB
N HEKOTOPbLIX APYIMX napameTpax.

4.2 OCHOBHble napameTpbl LU POBbLIX CUCTEM TeNEBUAEHUSA BbICOKOW YETKOCTH

B HacTosAwem cTaHfapTe paccMaTpuBalTCAa CUCTEMbl TeIeBUAEHNA BbICOKON YeTKOCTU C mapamMmeTpamu,
npveBeAeHHbIMK BTabnanyax 1,2.

Ta6nuuya! — CucteMbl TeNeBUAEHUA BbICOKON YETKOCTHU
YactoTa
YactoTa LIaCTouTa Bug MonHoe uncio [AVcKpeTM3aLmn ®opmart
Cucrtema Kagpos, nonewu, pasnoxeHus CTPOK CUrHanoB Cy6,D,VICerTVI3a-
Fu, m apkoctn, My umn useta

LuTBY-2 25 50 YepeccTpouHblii 1250 74,25 4:2:2

LTBY-3 25 — MOCTPOYUHbI 1250 74,25 4:2:2
Tab6bnunua 2 — HoMWHaNbHbIe napaMeTpbl TE/IEBU3NOHHOIO M306paxeHus

3HayeHuss napameTpoB A1 CUCTEM
MapameTp

UTBY-2 1250/50/2:1 ULTBY-3 1250/25/1:1

cfieBa HanpaBo, CBEPXY BHU3
nepeasi CTpoka MepBoro
nons Bbllle MNepBoii —
CTPOKM BTOPOTO nNons

MopsfoK CKaHWpPOBaHUS

PasnoxeHune YepeccTpoyHoe 2:1 MocTpouHoe 11
YacTtota noneit, Iy 50 —

YacTtoTta kagpos, Iy 25

MonHoe uymncno cTpok 1250

AKTWBHOE 4MC/IO CTPOK B Kagpe 1152 (pns popmata kagpa 15:9) unm 1080 (gns 16:9)
Yncno akTMBHbIX 3/IEMEHTOB M306paxeHWss B CTPOKe 1920

dopmart Kagpa 15:9 nnm 16:9

CTpoyHas vacTtoTa, Iy 31250
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8HaveHus napameTpoB ANs CUCTEM

Mapametp UTBY-21250/50/2:1 |  LITBY-3 1250/25/1:1
YacTota guckpetmsaumm CUrHanos sipkoctu, My 74,25
YacTota guckpetmsaumMm LBeTopasHOCTHBIX curHanos, My 37,125
Yucno otcueToB B NOMHON CTPOKE
-R,G,BY 2376
-Cg Cr 1188

5 KoaupoBaHue UM@ppOBbLIX TENEBU3NOHHLIX CUFHaNoOB ANA cXaTua undpoBoro
noToka

5.1 PekomeHayeMble npocdunu 1 ypoBHU ctaHgapToB (MeToaoB) cxatus uudgposoro notoka TBY

KoanposaHue undpoBbIX CUrHanoB TenesuaeHUs BbICOKON YeTKOCTU BLIMOMHAIOT C UCNONb30BaHWEM CTaH-
AapToB (MeToaos) cxatua MPEG-2 (MCO/M3K 13818-2/MC3-T H.262), AVC (MCO/M3K 14496-10/MCI-T H.264),
MPEG+4 (MCO/M3K 14496-2), VC-1 (SMPTE 421M), EVC. NprMeHeHWe NHbIX (anbTepHATUBHBLIX) METOAOB CXKa-
TWS1 OMycKaeTcs Npu yCrioBum cobniogeHus Tpebosanuii 5.2, 5.3 HacToswero ctaHgapTa.

5.1.1 Mpodcomnu n yposHu MPEG-2 (MCO/M3K 13818-2/ MC3-T H.262)

Mpu cxxatnm curHanoe LITBY-2 n LITBY-3 no ctanaapty MPEG-2 pekomeHayeTca MCnonb3osath npodunu 1
YPOBHW, NapaMeTpbl KOTOPLIX NpuBeaeHsI B Tabnuue 3.

Ons uenen BelaHna npeanoyTUTeNbHO Ucnonb3oBaHne Npodunent « OCHOBHOMY, «MpocTpaHCTBEHHO Mac-
LWTabupyemMbliiy, «Bbicoknity 1 «MHoropakypcHbIi» ¢ ypoBHAMU «Bbicokuiny 1 «Bbicoknii 1440,

CuHTakcnc anemeHTapHoro notoka MPEG-2 gomkeH cooTeeTcTBOBaTL TpeboBaHuamM ctaHgapta UICO/MOIK
13818-2/ MC3-T H.262 [2].

Tabnwuua 3 — OcHoBHble NapaMeTpsbl Npodunelt n ypoeHerh MPEG-2 ansa cuctem LITBY-2, 3

Mpodune
MapameTtp YpoBeHb MpocTpaHcTBEH- MHoropakypc-
OcHoBHol HO MacwTabupy- Bbicokuit 4:2:2 b
eMbli
Yucno akTMBHbIX "B" 1920 — 1920 1920 1920
OTCHETOB B "B1440" 1440 1440 1440 — 1440
CTpOKe
Hucno akTMBHbIX "B" 1152 wnmn 1080 — 1152 nrm 1080 [1152 wnm 1080| 1152 nnm 1080
CTPOK
"B1440" | 1152 wnmn 1080 | 1152 vrim 1080 | 1152 wnn 1080 — 1152 wnn 1080
®opmar cybamck- | “"B'u 4:2:0 4:2:0 4201422 | 4:20m4:2:2 4:2:0
petusaumm useta | "B1440"
Wnentmdukarop "B" ‘0001’ ‘0001’ ‘0001’ ‘0001’ ‘0001’
cdopmara kagpa
MakcumanbHan "B1440" ‘0001’, '0010° | ‘0001’, *0010’ ‘0001°, ’0010° | “0001’, '0010’ | ‘0001°, 0010’
CKOpOCTb CXaTo- n ‘01071 n ‘0101 n ‘0101 n ‘0101 n ‘0101
ro notoka, Méut/c
"B" 80 — 100 300 130 (cTepeo)
MakcumanbHbin "B" 60 60 80 — 100 (cTepeo)
obbeM cxatbIxX
[AHHBIX MaKpo- et - 4608 (4:2:0)
B"n 4608 (4:2:0)
onoka, 6ut "B1440" 4608 4608 6144 (4:2:2) He (z‘rlr_);;l;qu 4608
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Mpodune
Mapametp YpoBeHb MpocTtpaHcTBEH- MHoropakypc-
OcHoBHoMI Ho MacliTabupy- Bbicokuii 4:2:2 b1
eMbI
ﬂﬁ'ﬁzzgx:& "By oT —128 ot —128 ot —128 go oT —128 oT —128
"B1440" no 127,5 go 127,5 127,5 no 127,5 oo 127,5
OBUXeHUs
PaspaaxocTs "B" 1 o180 10 o7 8.0 10 ot 8 Ao 11 o7 8 go 11 o7 8 10 10
MNOCTOAHHOM "B1440"
COCTaBMALLEN,
onT

MpumevyaHuns

1 O6o3HaueHne ypoBHeli: "B" — «Bbicokuii», "B1440" — «Bbicokuit 1440y.

2 3Havenve yucna cTpok (1152) yBenm4eHo No CPaBHEHMIO C PeKOMeH4OBaHHbIM 3HaveHuem 1088 ctaHaapTa
NCO/M3K 13818-2/MCO-T H.262.

3 VpeHTndmkatop cdopmata kagpa "0001" cooTBeTcTBYET nepepade noboro dopmaTa kagpa npu ycrnoBmm co-
XpaHeHus doopmata anemeHTa usobpaxenus 1:1 (kagpatHoro nukcens). MaeHtudukatop "0010" ncnonbayetca npu
opmaTe nsobpaxenus 4:3. MpenTtudukatop dopmaTta kagpa "0101", ncnonbayeMblit B HaCTOsAIWEM CTaHAapTe Ans
ypoBHs1 "Bbicokuit 1440" n o3Ha4aloWmin COOTHOLEHME CTOPOH M3obpaxerust 15:9, B8 UCO/MIK 13818-2/MCO-T H.262
He paccMmaTtpuBaeTcs.

4 MakcumarneHbIi 06beM gaHHbIX MakpoOroka, NpuBedeHHbIM B Tabnuue, MoXeT ObiTh NpeBbIWeH, HO He Gonee
Yem Ansi AByX Makpobnokos B cnalice.

5 [ns MmHoropakypcHoro npoduns 6a30BbIi NOTOK AaHHLIX (OT NEBOW Kamepbl) UCNONb3yeT NnapameTpbl OCHOB-
Horo npoduna. JononHuTeneHeln NOTOK (OT NPABON KamMepbl) KOAUPYETCA C NPpUMEHeHnem macwrtabupoBaHus BO
BPeMeHU 1 rMbpuaHoro npepackasaHua ABWKEHUs.

0O630p NPUHUUMNOB KOANPOBaHUA LMMpPOBLIX TENEBU3NOHHbIX curHanos LITBY-2, 3 no ctangapty MPEG-2
npueeaeH B NPUNOXKEHUU A.

5.1.2 Mpodpunu n yposin MPEG4

Ona kogupoBaHWs ecTecTBeHHbIX CLieH MOTyT UCMofb3oBaThes 2 npoduns: ocHoBHo (Main) 1 NoBbILLEHHOW
ctenenu cxaTus (Advanced Coding Efficiency) ypoBHsi 4. MakcumanbHasi CKopoCTb CXKaToro a/ieMeHTapHoro no-
Toka — 38,4 M6urt/c.

Ana koaupoBaHWs CUHTETUYECKUX U CMEeLLIaHHbBIX CLIeH MOTYT NMPUMEHSATLCSI HECKOMNBKO npoduneii 1 ypos-
HeR, NnapameTpbl KOTOPbIX NpVBeAeHbI B Tabnuue 4.

Tab6nwuuya 4 — OcHoBHble napameTpbl Npoduneit u ypoeHe MPEG-4 npy kogupoOBaHUN CUHTETUYECKMX U CMELLIAHHbIX
cueH ana cuctem LITBY-2, 3

MNapameTp MNpocoune YpoBeHb 3HaveHune
MakcumaneHoe uncno AeKoMNno3numin Maclutabmpyembiii TEKCTYPHBINA K L2 10
BeWBreT-aHanu3a pacliMpeHHbIN MaclTabupyembii L3 8
TEKCTYPHbLIN
MakcumanbHoe uncno GUTOBLIX Macltabmpyembii TEKCTYPHBINA K L2 18
NNOCKOCTEN Ansl NOCTOSIHHOW cocTaB- pacliMpeHHbIN MaclTabupyembii L3 16
nsowen TEeKCTYPHbIA
MakcumanbHasi CKOpOCTb CXKAToro MpocTtaa aHnmauus nuy L2 32
notoka, kKout/c
’ MpocTtasa aHumauus nuy n duryp L2 64
OcHoBHan aHuMMauusi TEKCTYp L2 128
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CuHTakeuc anemeHTapHoro notoka MPEG-4 pormkeH cooTseTcTBoBaTb TpebGoBaHWMAM cTaHaapTta
NCO/M3K 14496-2 [3].

5.1.3 Mpodowmnu v ypoeHn AVC

Mpu cxatum curHanos LUTBY-2 n LITBY-3 pekomeHayeTca WCMONb30BaTbh YPOBHM cTaHgapTa AVC
(MCO/M3K 14496-10/ MCI-T H.264 [4]), napameTpbl KOTOPLIX C YTOUHEHUAMU, NpUHATLIMU B ETSI TS 101154 [11]
1 B HAcTOsILLLEeM cTaHAapTe, NpuBegeHbI B Tabnuue 5.

Tabnuua 5— OcHOBHble NapameTpbl ypoBHei AVC ans cuctem LITBY-2, 3

YpoBeHb
4.2 | 5 | 5.1

MapameTp 4 | a1 |

UMCro akTUBHbIX OTCHETOB B Kaape 2211840 (ans copmata kagpa 15:9) nnm 2073600 (ans 16:9)

MakcvmanbHOe YMCNo aKTUBHBIX
OTCYETOB B Kagpe no
NCO/M3K 14496-10/MC3-T H.264

2097152 2097152 2228224 5652480 9437184

CKOpOCTb BXOAHOIo noToka, 3remMeH-

55296000 (ana cdopmata kagpa 15:9) nnn 51840000 (ana 16:9)
TOB U300paKeHUst B CEKYHAY

MakcumanbHasi CKOpoCTb BXOAHOIO
noToka 3MeMeHTOB M306paxeHust
B cekyHay no NCO/M3K 62914560 62914560 133693440 150994944 251658240
14496-10/MC3-T H.264
Ymncno akTMBHBLIX OTCHETOB B CTPOKE 1920 1920 1920 1920 1920
MakcmanbHoe YMCIo aKTUBHBIX
oTc4eToB B CcTpoke no MCO/M3IK 4096 4096 4222 6724 8688
14496-10/MC3-T H.264
Yneno akTUBHBIX CTPOK 1152 (gna dopmara kagpa 15:9) unm 1080 (gna 16:9)
MakcumanbHoe HYUCNo aKTUBHLIX CTPOK
no MCO/M3K 14496-10/MC3-T H.264 4096 4096 4222 6724 8688

[wanasoH 3HaueHUn BEKTOPOB ABUXe-
HUSI B BEPTUKANbHOM HanpasneHuu

ot -512 po 511,75

MpumeuaHnns

1 B cootBetctBUM ¢ MCO/M3IK 14496-10/MCO-T H.264 [4] npon3BeaeHne MaKCUMASIBHOIO YMCNA aKTUBHBIX
OTCYETOB B CTPOKE Ha YMCIO aKTUBHbIX CTPOK AOIMKHO ObiTb MEHbLUE UMK PaBHO MAKCUMANbHOMY YUCNY aKTUBHBIX
OTCYETOB B Kafipe. 3HaueHne ymcrna akTMBHbIX OTCHETOB B Kagpe rst ypoBHeW 4 n 4.1 yBenuueHo no cpaBHEHUIO C
MaKCMMarbHO AONYCTUMbLIM, pekoMeHAOBaHHbIM cTaHpapTom MCO/M3K 14496-10/ MCO-T H.264, nockonbky
COOTBETCTBYIOLLAsI CKOPOCTb BXOAHOIO NOTOKA MEHbLLE MaKCUMAribHO BO3MOXHOW Ans 3TUX YPOBHEMN.

2 3HavyeHnst BEKTOPOB [ABWXEHUS B TOPU3OHTaANbHOM HanpaeneHuu Ansa Bcex Npodunen n ypoBHen He
DOIKHBI 6bITb MeHblie — 2048 u Gonblue 2047,75. BekTop, ykasbiBalowmin Ha ONOPHLIN bparMeHT, HaxogaLwmncs
3a npegenamm n3obpaxkeHusl, NpoAnieBaeTcsl ¢ NPOTUBOMNOINOXHOW CTOPOHLI Kagpa.
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MapameTpbl pekomeHayeMbIX K MpumeHeHuto npoduneit AVC nprveegeHbl B Tabnuue 6.

Tabnwnuya 6 — OcHoBHble NapameTpsl Npocunelt AVC gnsa cuctem LUTBY-2, 3

OrpaHN4YeHHbIN

MapameTp
Tun 3HJ’pO- PasfenbHoe dopmat Yueno Pa3smepel Paapag-
Mpodunb cnaii- nuitHoe KOMMPOBAHUE cy6aunck- cnaiicos | NPeobpasye- HOCThL
COB KooupoBa- noneii peTusauum B Kagmpe MbIX BGNOKOB| BXOAHBIX
Hue upeTa NaHHbIX OTCYETOB,
out
baszoBbin InP CAVLC HeT 4:2:0 ot1m08 4x4 8
baszoBbin -
OrpaHNYEHHbiil I,P CAVLC HeT 4:2:0 1 4x4 8
MacwTtabnpyemsbii I, P, El -
633081 EP EB CAVLC HeT 4:2:0 or1008 4x4 8
. CAVLC, - 8
OcHoBHOM ,B, P CABAC ecTb 4:2:0 1 4x4
. 1,B,P, 5.
PacwmnpeHHbIn 3| Sp CAVLC ecTb 4:2:0 ot1m08 4x4 8
. CAVLC, 5. -0
Bbicokum ,B, P CABAC ecTb 4:2:0 n 4:.0.0 1 4x4, 8x8 8
MacwTtabnpyemsbii I,B, P, El,| CAVLC, |pansa ypoBHew 4 -
BbICOKMIA EP,EB | CABAC M 4.1 4:2:0 1 4x4, 8x8 8
MacwTtabnpyemsbii CAVLC, |ans ypoBHen 4 -
BbICOKUI BHYTPVKaOpPOBbLIN |, El CABAC ndn 4:2.0 L 4x4, 88 8
y CAVLC, |ans ypoBHei 4| . 0
Bbicokun 10 ,B, P CABAC na 4:2:0 n 4:.0.0 1 4x4, 8x8 [or 8 oo 10
o 4o CAVLC, |ansa ypoBHen 4 | 4:2:0, 4:2:2
Bbicokunn 4:2:2 ,B, P CABAC N4 1 4:0:0 1 4x4, 8x8 |oT 8 po 10
Boicokuii 4:4:4 ¢ npeacka-| 1,B,P CAVLC, |ansa ypoBHewn 4 | 4:2:0, 4:2:2,
saHnem CABAC n41 4440400 | 4x4, 8x8 |oT8 o 14
Beicokun 10 BHyTpukag- CAVLC, |ansaypoBHen4 | , .. .
pOBMIi | CABAC w4 4:2:0 n 4:0:0 1 4x4, 8x8 |oTr 8 oo 10
Boicokui 4:2:2 CAVLC, |ansa ypoBHen 4 | 4:2:0, 4:2:2
BHYTPUKaApPOBbLIV | CABAC ndn n 4:0:0 L 4x4, 8x8 |01 8 no 10
Bbicokuin 4:4:4 CAVLC, |ansa ypoBHewn 4 | 4:2:0, 4:2:2,
BHYTPUKaApPOBbLIV | CABAC ndn 4:4:4 n 4:0:0 L 4x4, 8x8 o1 8 po 14
CAVLC 4:4:4 ana ypoBHen 4 | 4:2:0, 4:2:2,
BHYTPUKaApPOBbLIV | CAVLC ndn 4:4:4 n 4:0:0 L 4x4, 8x8 o1 8 po 14
MHoropakypcHbIN CAVLC, . .-
BbICOKUI ,B,P CABAC HeT 4:2:0 n 4:0:0 1 4x4, 8x8 8
BbasoBbit InP CAVLC HeT 4:2:0 ot1a08 4x4 8
BasoBbit LP | cavic HeT 4:2:0 1 4x4 8
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NapameTp
Tun OHTpo- PaafensHoe ®opmar Uuecno Pasmepb! Paspsp-
Mpoduns cnaii- nuiHoOE KoAUpOBaHHe cybauck- Cnancos npeobpasye- HOCTb
coB KOAMpoBa- nonei peTusauun B Kagpe MbIX B6NOKOB| BXOAHBIX
Hue uBeTa AaHHbIX OTCYEeTOB,
ourt
basoBbiv |,P CAVLC HeT 4:2:0 1 4x4 8
orpaHuYeHHbIN
Macuitabupyembiii I,REI | cavLC HeT 4:2:0 or1008 4x4 8
6a30BbIN EP,EB
. CAVLC, 5.
OcHoBHOM ,B,P CABAG ecTb 4:2:0 1 4x4 8
. I,B,P, 9. 8
PacwuperHbin SI. SP CAVLC ecTb 4:2:0 or1808 4x4
. CAVLC, 5. -0
Bbicokumn l,B,P CABAG ecTb 4:2:0 n 4:0:0 1 4x4, 8x8 8
MacwTabupyembi I,B, P, El| CAVLC, |Ana ypoeHen 4 4:2:0 1 4x4, 8x8 8
BbICOKUN EP,EB | CABAC n4A1
MacwTabupyembli 1, El CAVLC, | ans ypoeHew 4 4:2:0 1 4x4, 8x8 8
BbICOKWUIA BHYTPUKAZPOBLIN CABAC mé1
y CAVLC, |ansayposweind | 0
Bbicokuin 10 l,B,P CABAG N4 4:2:.0n 4:0:0 1 4x4, 8x8 |or 8 po 10
L CAVLC, |Aans ypoeHen 4 | 4:2:0, 4:2:2
Bbicokun 4:2:2 ,B,P CABAC N4 U 4:0:0 1 4x4, 8x8 |oT18 mo 10
Boicokuii 4:4:4 ¢ npeacka- L B.P CAVLC, |Aans yposHen 4 | 4:2:0, 4:2:2, 1 4x4, 8x8 |oT 8 go 14
3aHuem T CABAC mé.1 4:4:4 v 4:0:0
Beicokuin 10 BHyTpuKag- CAVLC, |AnayposHen 4 | .
pOBBI | CABAC N4 4:2.0n 4:0:0 1 4x4, 8x8 [or 8 oo 10
Bbicokni 4:2:2 BHyTpuWKag- CAVLC, |Ansa yposHen 4 | 4:2:.0, 4:2:2
pOBHIi '] caBac M 4.1 v 4:0:0 1 4x4, 8x8 | o1 8 a0 10
Boicokuin 4:4:4 BHyTpuWKaa- | CAVLC, |Aans yposHen 4 | 4:2:0, 4:2:2, 1 4x4, 8%8 |oT18 go 14
poBbIl CABAC n4n 4:4:4 v 4:0:0
CAVLC 4:4:4 BHyTpu- | CAVLC ans ypoeHen 4 | 4:2:0, 4:2:2, 1 4x4,8%8 |oT 8 go 14
KaapoBbIN nin 4:4:4 n 4:0:.0
MHoropakypcHbin CAVLC, 5. -0-
BbICOKMIA 1,B,P CABAC HeT 4:2.0 n 4:0:0 1 4x4, 8x8 8
. CAVLC, |AnayposHen4 | A
Crepeo BbICOKMI l,B,P CABAG N4 4:2.0n 4:0:0 1 4x4, 8%8 8

MpumevyaHnwus

1 Ons 6a3oBoro, 6a30BOro orpaHWYeHHOro n maclwrabupyemoro 6a3o0BOro CroeB B3BELWEHHOE MpeackasaHue
He Mcnonb3yeTcsl.

2 Mpun 4epecCTpoUHOM Pa3noXeHUW ANs HEKOTOPbIX NPodune MOXeT NMPUMEHSITLCS pasdenbHOe KoaupoBa-
Hue nonein. OCHOBHbIM BapuaHTOM KOOAUPOBaHWA ABMAETCA MOKaapOBOe.
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MakcumanbHble CKOpOCTU NOTOKa ANsi pasHbIX Npoduneit U ypoBHeW NpuBeaeHsI B Tabnuue 7.

Tabnwnuya 7 — MakcumansHble ckopocTu notoka AVC ans pasnuyHbix Npoduner u ypoBHEW, NPUMEHSAEMbIX NPU

KOAWPOBaHWMM curHanoe cucrtem LITBY-2, 3

Ckopoctb (M6ut/c) ana ypoBHei

Mpodune

4 41 4.2 5 5.1
BasoBbiii, 6a30BbIfi OrpaHUYEHHbIA, OCHOBHOW, PaCLUMPEHHbIIA 20 50 50 135 240
Bbicokuii, MacwTabupyemolil 6a30BbIN, MaclTabupyeMmblii BbICOKUIA,
mMaclTabupyeMbli BbICOKUIA BHYTPUKAAPOBLIN, CTEPEO BbICOKUMN, MHO- 25 62,5 | 62,5 168,75 300
ropakypCcHbI BbICOKWN
Beicokuin 10, Bbicokuii 10 BHYTpUKagpOBbIN 60 150 150 405 720
Beicokui 4:2:2, Beicokuii 4:4:4 ¢ npeackasaHneMm, Boicokuii 10 BHyTpu-
KaApOBbIW, BLICOKUIA 4:2:2 BHYTPUKAQPOBLIW, BLICOKUA 4:4:4 BHYTpU- 80 200 200 540 960
kagposbin, CAVLC 4:4:4 BHYTpPUKaapOBLIA

Ona ueneii BelwaHusa pekoMeHayeTCcA UCNonb3oBaTb I'IpO(bI/I.I'II/I 1 YPOBHMU, NpuBeaeHHbIE B Tabnuue 8.

Tabnwuuya 8— lMpodunu n ypoeHn AVC, pekomeHayeMble Ansl KOAMpoBaHus curHanoB cuctem LITBY-2, 3 B uensx

BelwaHns
YpoBeHb
Mpodune
pocp 4 41 42
Boeicokum uTBY-2, UTBY-3 uTBY-2, UTBY-3 UTBY-2, LITBY-3

Bbicokuin 10 uTBeY-2, UTBY-3 uTBY-2, UTBY-3 UTBY-3
MacwTabnpyemblii BbICOKMIA UuTBY-2, UTBY-3 utBYy-2, UTBY-3 uTBu-3
CTepeo BbICOKUI UTBY-2, UTBY-3 utBYy-2, UTBY-3 uTBu-3

CuHTakeuc anemeHTapHoro notoka AVC gormkeH cooTBeTCTBORATL TpebosaHuaM ctaHgapta MCO/MOIK 14496-

10/MC3-T H.264 [4].

KpaTkne ceegeHust 06 ocobeHHOCTsIX koguporaHus curHanos LiTBY-2, LI TBY-3 no ctaHaapTy AVC npuse-

OeHbl B NpUnoXKeHun b.
5.1.4 Mpodunun n yposHu VC-1

MapameTpbl Npodunei n yposHeir VC-1, npumeHsieMbIX Npu koguposaHum curHanos LTBY-2 n LITBY-3,

npveeaeHsl B Tabnuue 9.

[ns uenei BelaHns pekoMeHayeTcs cnonbaoraTth "OCHOBHOM NPOoUnb, BEICOKWIA YypoBEHb" 1 "YNnyyLLeH-

HbIV Npodhunb, yposeHb 3"

CuHTakcuc anemeHTapHoro notoka VC-1 gormkeH cooTBeTCTBOBaTL TpebosaHusM cTaHgapTa SMPTE421M [9].

Tabnwuuya 9— MNapametpsl Npotduneit u yposrei VC-1 gnsa cuctem LUTBY-2, 3

MapameTp

Mpotcuns 1 yposeHb

OcHoBHoW npoduns,
BbICOKUI YPOBEHb
(kog 0x53)

YnyuLweHHbId npocuns,

ypoBeHb 3
(kog 0x94)

YnyuweHHbIn npocuns,
ypoBeHb 4
(ko 0x95)

YUuncno akTMBHbLIX OTCHETOB B Kagpe

2211840 (gnsa dopmata kagpa 15:9) unn 2073600 (ansa 16:9)

MakcumanbsHoe YMCno akTUBHBbIX
oTcueToB B kagpe no SMPTE 421M

2097152

2097152

4194304

CKOpOCTb BXOAHOIO NMOTOKA, SreMeH-
TOB M300paxeHusi B CcekyHay

55296000 (ans cdopmara kagpa 15:9) unu 51840000 (ans 16:9)

10
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Mpocune 1 yposeHb

MNapameTp OcHoBHoOW Npodunb, YnyuLweHHbId npocuns, YRyuweHHbIn npodunb,
BbICOKUIA YPOBEHb ypoBeHb 3 ypoBeHb 4
(kog 0x53) (ko 0x94) (kog 0x95)
MakcrmanbHasi CkOpOCTb BXOOHOIO
notoka no SMPTE 421M, anemeHTOB 62914560 62914560 125829120
n3obpaxeHus B CekyHay
1920

Yuncno akTMBHbIX OTCHETOB B CTpOKe

Uncno akTMBHBLIX CTPOK 1152 (gna dopmara kagpa 15:9) unm 1080 (gns 16:9)

MpumeHeHne ansa cucrtem UTBY-3 uredy-2,3 UuTBY-2,3
MakcrmanbHasi CKOpPOCTb CXXatoro 20 45 135
notoka, Méut/c

[vana3oH 3Ha4eHW BEKTOPOB ABUXE-

HNA B rOpn3oHTaribHOM HanpasBneHuu or ~1024 Ao 1023,75

[vana3oH 3Ha4YeHWn BEKTOPOB ABUXE-

HUA B BEpPTUKallbHOM HarnpaslieHnn o1 -256 Ao 255,75

MpumeuyaHwune— B cootBetctBUM ¢ SMPTE 421M npomsseaeHne MakCUManbHOTO YWUCNA aKTUBHbLIX
OTCHETOB B CTPOKE Ha YMCIO aKTUBHBLIX CTPOK JOMKHO ObiTb MEHbLUE MAW PaBHO MaKCUManbHOMY YMCNY aKTUBHBLIX
OTCYETOB B kaape. 3Ha4YeHne Yncra aKTMBHBIX OTCHETOB B Kagpe YBENMYEHO MO CPAaBHEHUIO C MAKCUMArbHO A0NYyCTU-
MbIM PeKOMeHAOBaHHbIM cTaHgapTom SMPTE 421M, nockonbKy COOTBETCTBYIOWAA CKOPOCTH BXOAHOMO MOTOKA OKa-
3blBAETCH MEHbLLE MaKCMMAarbHO BO3MOXHOM.

KpaTkue ceegeHmnst 06 ocobeHHOCTAX koauposaHua curHanos LITBY-2, 3 no ctangapty VC-1 npueeaeHbl B

npunoxeHun B.
5.1.5 Mpodcunu n ypoerHn EVC
MapameTpbl Npocuneit n yposHen EVC, pekomeHayembix ans koguposaHust curdanos LITBY-2 n LITBY-3,

npuBeaeHsl B Tabnuue 10.

Tabnuua 10— MapameTpsl Npochunen n ypoeHenn EVC gna cuctem LITBY-2, 3

MNpodunb
MapameTp YposeHb N N N
ApPXMUBHBIV OcHoBHO Manoii 3agepxku
Mpynna kagpos OcHoBHOM ot1p08 otr1p08 otr1no4
MpocTon otr1p04 ot1p04 ot1p02
PasnoxeHne OcHoBHOW M MporpeccueHoe, MporpeccusHoe, YepeccTpouHoe
npocToun YepeccTpoyHoe YepeccTpouHoe
OcHoBHON ecTb ecTb HeT
ApanTvBHoe paclenneHve
MpocTon ecTb HeT HeT
CkopocTb OcHogHol MepemeHHas MepemenHas, MNepemerHas,
M NpOCTON NoCTOAHHASA nocTosiHHaA

UHdopmaLmst o npumeHsieMbIx Mpodunnsx 1 yposHsix EVC nepegaeTtcs B nakeTMpoBaHHOM SrieMeHTapHOM

MOTOKe.

KpaTkme ceegeHus 06 obLumx npuHLMnax kogmposarus curHanos LUTBY no texHonornn EVC npuseaeHsl

B MpunoxeHum I,
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5.2 MNakeTUpoBaHHbIN aNeMeHTapHbIA NOTOK

CxaTble afleMeHTapHble LMdpOoBble NOTOKU CUrHAMOB N306paXeHNs U 3BYKa C LieNbHo UX eQUHON MPUBSZKM
Mo BpeMeH K Hayany AeKOAMPOBaHWS U BOCTIPOU3BEAEHNSA NpeobpasytoTcs B NakeTVpoBaHHbIe 3fieMeHTapHble
noToku (M3M). MakeTUpOBaHNE MOXET OCYLLIECTBATLCSA TaKkKe ANs AONONHUTENbHBLIX AaHHbLIX, B YACTHOCTU ANs
OaHHbIX, TPeOYLWUX eaVHOM LKanbl BpeMeHW ¢ BUAeO W/Unu 3BykoM. [fiMHa nakeToB B MNOTOKE MOXET ObIThb
nepemMeHHOW, HO BCeraa pasHa Lienomy uvcny 6artos. B nocnegosatensHocTv 6aiToB cTapLuMM cHATaeTCs nep-
BblIli BO BpeMeHu 1nu B dpaiine. Mpu HeobxoammocTy nobuTosoii nepeaaym M3I nepsbiM NnepegaeTcs cTapLunia
ouT.

B obwwem cniyvae naket M3I cocTonT 13 ABYX 3aronoBKOB U AaHHbLIX (PUCYHOK 3).

OCHOBHOWM 3aronoBokK [ononHUTenbHLIN 3arofoBOK U AaHHbIe
CrapToBbIli Npeduke MaeHTudmkatop notoka Onvna
0x000001 (0xBC...0xFF) naketa
3 banTa 1 Gawit 2 6anta Yucno 6anToB paBHO 3HAYEHUIO MONA
«dnvna naketa»

PucyHok 3 — O6o6weHHas cTpykTypa naketa N3N

MaeHTudpukatop notoka (HeTBepThI 6aT OCHOBHOrO 3aronoBka) onpeaenseT TUn N3N u yTouHAeT CTpyKTy-
py nakeTta. WecTtHaguaTepuyHble 3HaveHUs1 ngeHTudukaTopos 1 ux cootseTcTane Tunam MSMM (Tunam AaHHbLIX)
npusedeHsbl B Tabnuue 11. 3HaveHus ngeHtudukatopos oT 0x00 o OxBB He ncnonbayoTea, NOCKonNbKy 6uToBble
nocnegosarensHocT oT 0x00000100 go 0x000001BB saBnsil0TCA CTapTOBLIMU KOAaMK, KOTOPbIE CnyXat Ana pas-
JeneHns cxaTbIX BUaeoAaHHbIX B afieMeHTapHbIX notokax MPEG-2, MPEG-4, AVC n VC-1 Ha oTaenbHble CMbic-
NoBbIE rpynMnbl (3NeMeHThl 4ocTyna).

MakeTMpoBaHHbLIM 31eMeHTapHbIM LiMdPOBLIM MOTOKaM, coAepkallym BUaeoaaHHbIe, CXKXaTble B COOTBET-
cTBUM co cTaHgapTamn MPEG-2, MPEG4 n AVC, npuceanBatoTcs uaeHTudpmkatopbl 13 gnanasoHa ot OxXEOQ
0o OxEF. MNakeTnposaHHbIN anemeHTapHbIA Lydposoi notok VC-1 unu EVC pomkeH nmeTs naeHtudpukarop OxFD.

3HaueHue nons «dnvHa nakeTa», paBHOE HYMIO, 03HaYaeT, YTO NaKeT UMeEeT NPOU3BOSIbHYIO ANUHY, a ero
OKOHYaHWe pUKecMpyeTes Npu oBHapYKeHUN OCHOBHOrO 3arosfioBka Hosoro naketa M3MM. B csasu ¢ atum none
«[nvHa nakeTa» ¢ HyneBbIM 3Ha4YeHNeM He AOMKHO NCNONBb30BATLCA NPU HANUYWMK B NaKeTe COBCTBEHHbIX AaH-
HbIX, (bparMeHT KOTOPLIX MOXET BbITh MHTEPNPETUPOBaH AeKOAEPOM KaK 3arofioBok HoBoro naketa MO,

Tabnwuya 11 — NoeHTudnkaumsa NakeTMpOBaHHbIX 3NEMEHTAPHbIX NOTOKOB

3HaveHue
uneHTUdMKaTOpa Tun paHHbIX, copepxawmxca B nakete M3MN
NnoToKa
0xBC Tabnuua coctaBa nporpammMHoro notoka (Program Stream)
0xBD YacTHble AaHHble 1-ro Tvna (CUHXPOHHbIE)
OxBE HeunHdbopmaTuBHbIE (3anonHsiowme) gaHHbIe
OxBF YacTHble gaHHble 2-r0 TWna (AaCUHXPOHHbLIE)
0xCO0...0xDF CxaTble 3BYKOBble AaHHble
OXEO...OXEF BuaeopaHHble, cxaTble B cootBeTcTBUM ¢ MCO/M3K 13818-2/MCOI-T H.262, MCO/M3K 14496-2,
XE0...OX MCO/M3K 14496-10/MC3-T H.264
OxFO WHdpopmauma o6 ynpaensowmx cnoBax (npu orpaHuydeHun goctyna) — ECM
OxF1 WHbopmaums 0 caHKUMOHMPOBaHHOM Mpueme (Npu orpaHnyeHnn goctyna) — EMM
OXF2 KoHTponbHas cymma munv uHbopMaumsi KoHpUrypauum 1 ynpaeneHust ansi BbICOKOCKOPOCTHOWN
nepega4u nHpopmaumm
OxF3 MyneTumeguitHbie 1 rmnepmeguiiible ganHble no MCO/M3K 13818-1 Annex B
OxF4 BugeogaHHble MPEG-1, nepeaaBaemble yepes cetn ATM

12
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Mne::::;)?/ligiopa Tun gaHHbIX, coaepxalimxcs B nakete M3M
NOTOKa
OxF5 3ByKOBbIE AaHHble, NepegaBaemMble vepes cetn ATM
OxF6 JaHHble cybkaHanoB M CUHXpPOHM3aLMK, nepedasaemble Yepe3 cetn ATM
OxF7 HanHble, nepepaBaemMblie vepes cetn ATM
OxF8 3apes3epBUpOBaHO NOA AaHHble, nepegasaemsble Yepes cetn ATM
OxF9 HaHHble nporpammHoro notoka MCO/M3K 13818-1/MCO-T H.222.0
OxFA MakeTbl CUHXPOHM3aUMOHHOro cnoss MPEG-4
OxFB MynbTunnekcmposaHHble naketsl (FlexMux) MPEG-4
OxFC MeTagaHHble
OxFD Mpr3Hak pacwmpenns (Ana MaeHTMAMKaTOPOB MOTOKA, HE BOWEALWMX B AaHHbIN NepeyeHb)
OxFE 3apesepBrpoBaH
OxFF [OunpekTopuin NporpamMmMHOro NoToka

HetanusmnpoBaHHagd cTpykTypa naketa N3l npeacrasneHa Ha pucyHke 4.

Mopsigok cnegoBaHust M HasHadeHWe chriaroB 4OMOSIHUTENBHOMO 3aronoBka NpueeAeHb! B Tabnuvue 12.

Bce sanonHstowme 6aiTol AONOMHUTENBHOTO 3arofioBka A0MKHbLI MMETb oanHakosoe 3HaveHune OxFF, a ux
oblliee KONMWMYECTBO He AOMKHO NpeBbiwaTh 32.

Mons, Hann4une KOTopbIX onpeaensieTcs Gutamm 9—16 craros, pasMeLLalnTCsi B AONONHUTENbHOM 3arofoB-
ke M3I1 B To e nocrnegoBaTerbHOCTA, YTO U donaru.

CTpykTypa aononHuTenbHbIX none gaHHsIx MBI, MBOK n MB3I nokasaHa Ha pucyHke 4. MeTku BpemeHu
MBM[32:0], MBAK[32:0] ¥ MB3IM[32:0] 3agatoT KoNIMYECTBO TaKTOB eanHOR onopHoi YacToTel 90 KL, a paclumpe-
Hre MB3IMP[8:0] — vncno TakToB cuctemMHol YacToThl 27 MITu no mogynto 300. YacTtoTta 90 kI'y, dopmunpyeTes
peneHnemyvactoTbl 27 MMy Ha 300. MeTku BoCcnpounaseaeHUs 1 4eKo4MPOBaHUSA BKIOYAOTCS B COCTAB AOMOMHU-
TenbHOro 3arofioBKa nakeTa, ecniu B Nosie3HbIX AaHHbIX 3TOro NakeTa CoAepXUTCSi HaYarno CoOTBETCTBYIOLLEro
anemMeHTa gocTyna: kagpa ans MPEG-2, MPEG-4, VC-1; cnaiica-kagpa anst AVC; rpynnbsl kagpos ans EVC.
B Lenom CoBOKYMHOCTb METOK BpeMeHU sIBnsieT coboi MexaHW3M CUHXPOHU3ALIMN MOTOKOB AaHHbLIX Npu MX obpa-
6oTKe B gekoaepe.

13
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Ta6bnunuya 12— dparn 4ONOAHUTENBHOIO 3arosloBKa

Homep
outa

1,2

3,4

14

CemaHTuKa conara

YnpaBneHue ckpem6auMpoBaHuem

MpuoputeTtHocTb M3l

NHAMKATOP BblpaBHUBAHUA AAHHbIX

ABTOpCKOE MpaBo

OpuruHan wam konus

Hannune mMeTok BpeMeHM npejcrasrie-
Hus (MBI) n gekogmpoBanua (MBIK)

MpumeyaHve
durkcupoBaHHbIli Kopg ‘10’

‘00’ — nonesHble gaHHble B M3l He ckpemb6aMpoBaHbl, ‘10" —
CKpembnmpoBaHMe C YeTHbIM Kn4yom, 11’ — ckpembnmposa-
HUEe C He4yeTHbIM KnwyoM, ‘OT — pesepsB

Mar c dnarom ‘T 601ee NPUOPUTETHBI

Ecnu donar ycTaHoB/IeH, TO Nosie3Hble JaHHble naketa HaduHa-
I0TCA ¢ Npedimkca aneMeHTa goctyna

Ecnmn chnar ycTaHoB/IEH, TO KOHTEHT 3aliWLEH aBTOPCKUMK Npa-
BaMu

Ecnn (i)nar YCTaHOBJ/IEH, TO NOJIE3HbIE AaHHbIE — OpUrnHan

‘00’ — pononHuTenbHbIX nonei MBIM n MBAK Het, ‘10" — ecTb
nononHuTensHoe none MBI, ‘11" — umetotca MBI u MBAK
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Homep
GuTa CemanTuka chnara MNpumevanune
11 Hanvune meTkn BpemeHn anemeHTapHoro | Ecnm conar ycTaHOBNEH, TO UMEETCs AOMNONHUTENBHOE none
notoka (MB3I) MB3Il
12 Hanuune nons ckopocTu anemeHTapHoro | Ecnm conar ycTaHOBNEH, TO UMEETCA AONONHUTENBHOE nose
notoka (C3IT) can
13 BocrpomnsseaeHne co cneLatbdeKTamm Ecnm ¢nar yctaHoBneH, 1o umeetca 8-6utoeoe none Tpio-
p A Y KOBOrO BOCNPOU3BEAEHUA
14 Wucopmaumusa o konum Ecnun donar ycraHoBneH, To umeeTcs nHopmaums 0 Konmm
. Ecnn dnar yctaHOBNEH, TO UMEETCA KOHTPONbHAs cymma
15 Hannune KOHTPONbHOW CyMMBbl npeablaywero naketa Man
Ecnun dpnar yctaHoBneH, T0 nocne AoNONHUTENbHLIX NOMen
16 Hanuuve pacwmpeHHOro nons AaHHbIX AaHHbIX, onNpegeneHHbIX npegwecTeylowmumMmn dpnaramm
(6utel 1—15), cnegyeT pacwmpeHHoe none gaHHbIX

MpumevuaHusn

1 Ecnn notok chopmmpyeTcs Ans BewatenbHblX uenen, 1o none MB3MM He o6asaTtenbHO, a TPIOKOBOE BOCNPO-
u3BefeHne He UCMONb3yeTcs.

2 CKOpOCTb 3MEMEHTAPHOro NoToka — 22-6utoBoe 4ncno, obpamneHHoe AByMS MapKepHbIMMU (€ANHUYHbI-
Mu) Butamm, BoipaxkaeT ckopocTb 30 B eguHnuax «50 Galitoe B cekyHay». 3HaveHne 0 He AOMKHO NPUMEHATLCA.
Ecnu notok chopmupyeTtcst ona BewarenbHolx uenen, none C3MN He o6asaTenbHo.

3 DononuutenbHasa nHopMaumus 0 KONUKM HAYMHAETCA C eAMHNYHOro BuTa M 3akmioveHa B cneaylowmx 3a
HUM 7 Butax.

4 KonTponbHas cymma paHee nepegaHHoro naketa M3l (c tem xe naeHTMdurkaTtopom noroka), 3aHMMal-
was 16 6UTOB, BLIMMCAAETCS TONBKO ANA NONE3HbIX AaHHLIX NPY Nomowwm nonuHoma: x16 + x12+ x5 + 1,

CTpyKTypa AononHUTETsHOTo Noss 4aHHbIX BOcpou3sBeAeHus co cneladidekramu 4nst apXMBHOIo npume-
HeHWs1 NoKasaHa Ha pUcyHke 5.

PaclwunpeHHoe none gaHHbIX No3BonsieT B 06Liem ciiydyae hpopMUpoBaTh U NepefaBaTh NAKETUPOBaHHLIE
anemMeHTapHbIe MOTOKW, OTANYAOLLMECS CUHTAKCMCOM U CEMAHTUKOW OT afieMeHTapHbIX NOTOKOB, chOpMUpPOBaH-
HbIX No ctaHgaptam MPEG-2, MPEG-4, AVC.

Mone BocnpouseegeHus co cneuaddekramu (ecnm 13- 6ut chrnaroB ycraHoBneH B ‘1°)

Pexnm Tproka Butbl ynpaBneHus
3 buta 2 buta 1 6ut 2 buta
‘1" — BoccTaHo- Uuncno HeHyneBbiX TPaHCHOPMAHT:
‘000’ — OGbicTpasl NnepemMoTka ‘00’ — BepxHee nore, BUTb ‘00’ — TONbKO MOCTOSIHHAA
Bnepea, ‘01" — HWXHee none, /-cnanc coctaenswwasn, ‘01" — nepeble
‘011" — OblcTpas nepemoTka ‘10" — Becb Kagp Tpw, ‘10’ — nepBbie WecTb,
Hasaj ‘11" — Bce

3amegneHHoe BOCNpouseege-

Hue: ‘001" — Bnepeg, KpatHocTb noBTOpa
‘100 — Hasag
‘010’ — cTon-kaap ‘00" — BepxHee none,
‘01" — HWXHee none, PesepB

‘10’ — Becb kagp

101, “110°, ‘111" — pesepB “11111" — pesepB

PucyHok 5 — CTpykTypa AaHHbIX BOCMpOu3BedeHust co cneuaddektamm (1 6aniT)

B cuctemax LITBY-2 1 LITBY-3 paclimMpeHHoe none AaHHbIX NpUMEHSETCS B LIeNAX KOAUPOBaHUSA CUrHaNoBs
meTogamu VC-1 n EVC. YkazaHHoe none BktoYaeTes B cocTaB nakeToB M3M1, OCHOBHbIE 3arofoBKN KOTOPbIX
copepxaT naeHtudukatop notoka OxFD.

15
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CTpyKTypa pacLU/peHHOro Noss AaHHbIX NokasaHa Ha PUCYHKe 6.

Criyxe6Hble AaHHble Bropoe pacluMpeHHoe nomne AaHHbIX
®naru (ecrn 1-i1 Byt cbnaros (ecnw 8- 61T chnaros ycTaHoBneH B ‘1°)
yCTaHOBIeH B ‘1)
Hanvane Hanwnuune Hanwnune
nonewn M 2-ro Anuna Paclumnpen- JaHHble
cnyxeb- (pe- cqr | 2-TO N BTOPOro
Hex | TPorpamm- p paclum- 1 aCLM HbI UOEHTK- P
i | HOTO MM 3eps.) peHHoro P duKaTop pacwmpeH-
A MPEG-1 nons p?_lrér;;ro noToka HOro nonst
noToka JAHHbBIX
But 1 | Butel 2—4| butel 5—7| But 8 128 6uToB ‘1’ |7 6utoB 8 buToB
5 . _ | Ymncno GaiiToB paBHO 3HAYEHUIO
1 Gaiit 16 GaritoB 1 6alT | «[InMHa 2-ro pacLUMpEeHHOro Nonsi»

PucyHok 6 — CTpyKTypa pacluMpeHHOro norsi AaHHbIX

Mpu kogupoBaHuM curHanos LTBY-2 n LUTBY-3 6uthl 2—4 chnaroB pacluMpeHHOro nons AaHHbIX
O0mKHbI BbITh cbpolueHbl B ‘0°. LecTHaguaTepuyHble 3HaYeH s paclUMpPeHHbIX UAEHTUUKATOPOB A0MKHBI HaxXo-
auTbcs B AvanasoHe oT 0x00 go Ox7F v ncnonbsoBaTtbcs B COOTBETCTBUU ¢ pekomeHaaumamu UCO/MOK
13818-1/MCQ3-TH.222.0[1]:

-0x00 1 0x01 — Ans NOTOKOB YNpaBMNEHWS U 3aLUTbI MHTENNeKTyaneHoW cobeteeHHocTU (IPMP — Intellectual
Property Management and Protection);

- 0x02...0xOF — ans TeKCTOBbLIX NMOTOKOB,

- 0x10...0x1F — ang gononHUTeNbHbLIX BUAEOMOTOKOB;

- 0x22...0x3F — ang noToKoB AaHHbIX;

- 0x40...0x7F — ans anemeHTapHbIX MOTOKOB BUAEOAAHHbIX, CXaTbiX MeTogamMu VC-1, EVC unu nHbiMu
ansTepHaTUBHBIMU METO4AMM, a TakKe A4S JaHHbIX NOfb3oBaTeNs.

5.2.1 MakeTnpoBaHHbIe anemeHTapHble notokn MPEG-2, MPEG-4 n AVC

HawnGonee pacnpocTpaHeHHble (TUnoeble) BapuaHTbl NakeTos N3N ana ctaHaapTos oxkatus MPEG-2, MPEG4
1 AVC nokasaHbl Ha pUcyHKe 7.

A) Maket N3N ¢ metkamn MBI, MBOK n ogHum 3anonusiiowym 6aritom

OCHOBHOW 3aronoBokK [ononHuTenbHLIN 3aronoBoK

3 Anvna 3anonus-| CxaTble
CrapToBbIin npedukc n Onvna dnarm JononHu- MBI MBOK oL BUAEO-
uaeHTUMKaToOp NoToKa nakeTta TernbHOro 6ant OaHHble
3aronoska
0x000001EO0...0x000001EF | 0x0000 0x81CO0 0x0B OxFF
4 6aita 2 Ganta 2 Gawta 1 Gait 5 GantoB| 5 6anTtoB| 1 Ganrt OnvHa we
onpegeneHa
Bb) Maket M3M1 ¢ meTkon MBI
OCHOBHOW 3arornoBokK JononHuTtenbHbIN 3aronoBoOK
CrapToBbii npedukc un Onuua Onuvna gononuu-
naeHTuduMKaTop notoka | nakerta ®nam TErNbLHOro 3aronoBka MBI Cxatele BuASOAaHHbIE
0x000001EO0...0x000001EF | 0x0000 0x8180 0x05
4 banTta 2 Ganta 2 Ganita 1 Gant 5 bantos InuHa He onpeaeneHa

B) Maket M3 ¢dhukcnpoeaHHON ANWHBLI TONBKO C NONE3HBIMW JAHHBIMM
OCHOBHOW 3arornoBokK

JononHUTENbHLIN 3aronoBokK

16

CrapToBbii Npedukc un Onuua Onuna gononuu-
nmaeHTudMKaTop NnoToka naketa ®nam TErNbLHOro 3aronoBka Cxareie BuaeoaaHHbie
0x000001EO...0x0O00001EF | 0x0803 0x8100 0x00
4 6anta 2 6aunta 2 6aunta 1 6ant 2048 6aiToB

PucyHok 7 — Bapuantel naketos N30 gnsa crangaproe cxatma MPEG-2, MPEG-4 u AVC
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5.2.2 MakeTupoBaHHLIA aneMeHTapHbI NoTok VC-1
BapuaHT naketa N30 ¢ metkamu MBI 1 MBOK ans ynydiweHHoro npoduna ctangapTa koamposaHust VC-1
nokasaH Ha pucyHke 8.

Maket M3AMN ¢ metkamn MBI, MBAK ans ynyuwennoro npodunsa VC-1

OCHOBHOW 3aronoBokK [ononHuTenbHbIR 3aronoBok
PacwwmpeHnHoe none aaHHbIX
CrapToBbii Anvna BTopoe paclumpeHHoe nore CxaTbe
npeduke un Onvna aonon- dna- [AHHbIX BMOEOOAH-
naeHMduKa- | naketa | ®1@M | nurtens-| MBM | MBIK m AcoA
Top noToka HOTO Onuna PavcumpeH— Hble
23rOnoB. 2-ro pacwu- |HbIh naeHTu-
Ka 11 pennoro cukaTop
nons noToka
0x000001FD | 0x0000 |0x81C1 0x0D OxOF 0x81 0x55...0x5F
4 Galita 2 Ganta |2 Ganta| 1 6ant |5 6ai-| 5 Gai- | 1 6ant 1 6ant 1 Gait Onuua
TOB TOB He onpepe-
nexHa

PucyHok 8 — Bapuant nakerta N3l gna craHgapta koaupoeanua VC-1

Ans ocHoBHoro npodcpuna VC-1 npy Hanuunn B nonesHbIx AaHHbIX NakeTa M3 anemeHTa goctyna Tuna
«Hauvano BugeonocnegoBaTtenisHOCTU» nepBble 16 banToB nons «MoneaHble gaHHbIe» A0MMKHbLI coaepXaTb dop-
MaTHbIA 3aronoBoK (PUCYHOK 9). BHaueHUs 1 ceMaHTUKa napaMeTpoB KOAUPOBaHWA, BKOYaEeMbIX B cocTaB ¢hop-
MaTHOrO 3arofioBKa, NpueedeHsl B Tabnmue 13.

Ecnv nonesHble AaHHble nakeTa N3 HaunHaTCA HOBLIM KafipoM, KOTOPLIV He ABNSIETCA NEePBbLIM KAAPOM
BMAeonocneaoBaTensHOCTH, To hopMaTHbLIV 3arofiloBOK UMeeT ANWMHY 4 6aiiTa u COCTOMT TONLKO U3 CTAPTOBOMO
Koga Kkagpa.

[MonesHble AaHHbIe C 3NEeMEHTOM pocTtyna tumna «Havano BugeonocnegoBaTenbHOCTU»

dopmaTHbIN 3aronoBokK
CrapTtoBbii kog Bugeo- | Yucno nap nukce- |Yucrio nap crpok | Mapametpel CrapTtoBbivi CxaTtble
nocrnegoBaTenbHOCTM | NOB B CTPOKe Kagpa B Kagpe koanpoeauus | kog kagpa | BmaeoaaHHble
0x0000010F 0x0002...0x2000 | 0x0002... 0x2000 0x0000010D
4 Gavita 2 Gaiita 2 bGaiita 4 6anta 4 6anTa

PucyHok 9 — Crpykrypa ¢hopmaTHOro 3aronoeka

Ta6nuuya 13 — MNapameTpbl KOAMPOBaHWS, NepeaaBaemble B COCTaBe (DOPMATHOrO 3aronoBka

Homepa Honyctumsblie 3HaveHun
6uToR 3HaveHun napameTpa ans CemaHTuKa 3HaveHUin
napamertpa cuctem LITBY-2,3
1.4 | ‘0000’ unm ‘0100’ ‘0100’ OcHoeHoOW npodunb

Heobxoaumas ckopocte nocnegyowen obpaboTtkun, onpeaensiemast
5.7 ‘000°...111° “110° npubnuxeHHon YactoTon kagpoe f = 2 + 4 - (3naverue) Mu. Ecrin 3Have-
Hue paBHO 7, To npubnmxeHHas vactota f = 30 'y n Gonee

Heobxoaumas ckopocTb noctobpaboTky, onpeaenseman npuoNmKeH-
8...12 | ‘00000’...11111° ‘111’ HOW CKOPOCTbIO NnoToka v = 32 + 64 - (3naveHue) kout/c. Ecnn (3Have-
Hue) paBHo 31, To npubnuxeHHasa ckopoctb v = 2016 k6ut/c n Gonee
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OkoryaHue mabnuubt 13

Honyctumebie 3HaveHusn .
Hﬁomlvzga SHASEHS napametpa ans CemaHTUKa 3HaveHU’
napameTpa cuctem LITBY-2,3
13 ‘0 nmm ‘1 ‘0’um ‘1" 1" — mcnone3yertca dunsTp obpaTHONW CBA3N
14 ‘0’ ‘0
15 ‘0" vm ‘1 ‘0'wvmn ‘1" 1" — kogupoBaHMe C NEPEMEHHON YETKOCTBIO paspeweHo (/-kagpos)
16 1’ 1’
17 ‘0 vm ‘T ‘0'wvnmn ‘1" |1’ — BekTOpbI ABMXEHNS LIBETOPA3HOCTHLIX CUTHAMNOB AOMKHBI OKPYr-
natbea ao 1/2 v go uenbix
18 ‘0 vm ‘T ‘0’ nn ‘1’ | 1" — paspelleHbl pacluMpeHHbIe BEKTOPBI ABWXeHWA ana P- u B-kagpos
Paamep wara kBaHToBaHusi: ‘00’ — eguHbI Ansa Bcero kagpa, ‘100 —
19, 20 “00"..."10" "00"..."10" |anbrepHaTUBHbLIA Orisi NpUrpaHUYHbIX Makpobnokos, ‘01’ — ocTanb-
Hble crydam
21 ‘0 nmm ‘1 ‘0’ wm ‘1" |1’ — ans nocnegoBaTenbHOCTU pa3pelleH NepeMeHHbIn pasmep 6no-
Ka (4x4,4%x8,8x4,8x8)
22 ‘0’ ‘0’
23 ‘0 vm ‘T ‘0’wm ‘1" ‘1" — nepeq npouenypoit AebnokMHr-chunbTpaLumM AOIKHO OCYLLECTB-
NATLCS CIMaXVBaHUe Ha rpaHuuax Onokos
24 ‘0 vm 1 ‘0 vnn ‘1" |‘1” — B 3NEeMEHTapHOM MOTOKE MMEIOTCS CMHXPOHM3ALUMOHHBIE KOAb!
25 ‘0 w1 ‘0wnm ‘1" 1" — NpuCyTCTBME CUHTAKCUYECKUX SITEMEHTOB CYXEHUSl QUHaMU4ec-
KOro AnanasoHa
26...28 ‘000°..."111 ‘000°...111" | MakcumaneHoe 4ucno B-kagpoe mexay /- unu P-kagpamu
‘00’ — KBaHTOBaTElNb 3aaH HEABHO Ha YPOBHE kagpoe, ‘01’ — kBaHTO-
29, 30 ‘00%..11 ‘0011 BaTenb 3adaH sIBHO, ‘10’ — HepaBHOMEPHLIN KBaHTOBaTENb Arsl BCEX
KagpoB., ‘11" — paBHOMEPHbIV KBAHTOBAaTENb ANA BCEX KagpoB
31 ‘0" wnm ‘1 ‘0 vnm ‘1 |1’ — anemMeHT paspelleHns MHTePnonsuun No BpemeHn (C yBenude-
HWEM 4acTOTbl KaapOoB) MPUCYTCTBYET B MOTOKE
32 4 qr

5.2.3 MNakeT1poBaHHbIN anemeHTapHbIV noTok EVC
Mpumep nakeTa MN3I1, cogepkallero BuaeocaaHHele, oxaTtble MeTogom EVC, nokasaH Ha pucyHke 10.
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[MoneaHble
3aronoBokK JononHuTenbHbIA 3aronoBok JaHHble
PaclwmpeHHoe none gaHHbIX
. Onuna BTopoe pacwuvpeHHoe none AaHHbIX
CraproBbiii fonon-
npedwukce, Brva | onamm | aurens- | MBA | ®narm Onvna | Pacwm- | Mpo- Cxartble
uaeHTUdKUKa- | nakeTta HOPO 2-ro pac- | peHHbil | dune Pe- Bugeoaan-
Top roToka 3aronoe- 1 | wvpeH- |upenTy- " 3epB Hele
Ka HOro |tbukatop| YpO-
nons | notoka | BeHb
0x000001FD | 0x0000( 0x8181 0x09 OxOF 0x82 0x60
4 Ganta 2 Gaiital2 Gavta| 1 6ant | 5 Gaii- | 1 banT 1 6anT 1 6anT | 3 6uta |5 6uTOB |dANMHA He on-
TOB pegenexa

PucyHok 10 — Mpumep naketa M3 npyu kogupoeaHumn curHanoe LUTBY-2,3 metogom EVC




Mpodpunu n yposHW EVC kogunpyroTcs B COOTBETCTBUM € Tabnuueit 14.

Tabnuuya 14 — KoguposaHve npodunen n yposren EVC
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Mpodune
YpoBeHb " " -
ApPXMBHBbIIi OcHoBHolt Manoii 3agepxxu
OcHoBHoM ‘000’ ‘010 ‘100
MpocTon ‘001 ‘011’ 101

5.3 TpaHCNOpTHbIN NOTOK

Kaxxabli1 13 MakeTUpoBaHHLIX 31eMeHTapHbLIX MOTOKOB pa3buBaeTcsi Ha TPAHCTIOPTHLIE NakeTbl pasMepoM Nno
188 BariToB. MocnegoBaTeNLHOCTL TPAHCMOPTHLIX MAKeTOB 06pasyeT TpaHCMOPTHLIM NoTok. O6beanHeHne He-
CKONbKNX TPAHCMOPTHBLIX MOTOKOB ¢ AobaBneHveM obobLuaroLlen cnyxebHol nHdpopmauum (CU) ocyLlecTenseT-
csl nepemMeXXeHMeM NakeToB BO BPEMEHU (MYSILTUMNEKCUPOBAHNEM).

TpaHCNOpPTHbIA MOTOK MOXET 06beAnHATL NAaKeTUPOBaHHbLIE 3fIEMEHTapPHbIE MOTOKM ¢ eQNHOM BPEMEHHOM
6a30i, NnepeHocALLMe AaHHbIe 0gHON TenenporpamMmmel, v N3 HeckoNbKUX NPOrpaMmM ¢ He3aBUCUMbIMU Bpe-
MeHHbIMW 6asamu. B ntobom criyvae nakeTMpoBaHHble afieMeHTapHbIe MOTOKW BUAEO, 3BYKa M AOMONHUTENbHBIX
AaHHbIX (HanpYmep, TeNeTeKeT) pasbuBatoTcs Ha hparMeHThbl, paBHble Mo ANUHE NOSIe3HON Harpy3ke TPaHCMOPTHO-
ro nakerta (184 6aiita), c cobnrogeHuem cnegyoLmx orpaHnYeHnin;

- NnepBbIi 6anT kaxkgoro naketa M3MM gormkeH 6biTb NEpBbIM 6aTOM NOME3HON HArpPy3kU TPAHCNOPTHOrO
nakeTa;

- KaxKAblA TPaHCMOPTHbIM NakeT MOXKET codepaTb AaHHble He bonee Yem ogHoro naketa MOlT;

- ecnn gnvHa naketa M3I, ncuncnaemas B 6aritax, He kpaTtHa 184, To nonesHas Harpyska OgHOro W3
TPaHCMOPTHLIX NaKeTOB AoMonHsieTcs Ao 184 6aiTOB AaHHLIMM NONS aganTauuu;

- TPaHCMOPTHbIE NaKeThbl, NepeHocsLLMe AaHHbIe Pa3HbIX 3IeMEeHTapHbIX NOTOKOB, MOTYT creaoBaTh B NPo-
N3BOSIbHOM MOPSIAKE, HO MaKEeThI, OTHOCSALLMECS K O4HOMY M TOMY Xe 351leMeHTapHOMY NOTOKY, AOMKHbI NOABNATb-
€1 B TPAHCMOPTHOM MOTOKE B XPOHOMOrMYeCcko o4epesHoCTH, T. €. B nopaake ux hopMUpoBaHUA 13 NakeTos
cooTBeTCcTBYtoLero M3rT.

CTpyKTypa TpaHCMopTHOro NakeTa rnokasaHa Ha pucyHke 11.

3aronosok 4 Ganta
Wpentw- Mone
dnar (b-”- dnarn Homep | apanraum Nan-
CuHxpo- dnar Havana dnar vKaTop | CkpeMm- | nanuums paHc- | (s cootset-
Bant owunbkm nakerta npuopm- TpaHc- 6nupo- nons NOPTHOFO CrBA G HblE
0x47 naketa N3N vwnm Teta NOpPTHOro BaHune apanrta-
v nakerta ”me naketa | 3aronoBkom)
wmTn)
8 6uToB 1 6ut 1 6ut 1 6ur 13 6uTtos 2 6uta | 2 6ura 4 6uta 184 Ganta

PucyHok 11 — C1pykTypa TpaHCNOpPTHOIO naketa

CurHxXpoHU3upytowmin 6anT umeeT chukcMpoBaHHoe 3HadeHue 0x47, KoTopoe MOXeT NOABNATLCA U B APYrnX
MonsX TPaHCcnopTHOro naketa. Hanuune cuHxpobaiiTa, a Takke TOT (haKT, YTO B HOpMAarbHbIX YCIOBUAX 3aronoBKM
OOMKHBI cregosaTth ¢ UHTepBanom B 188 6aiiToB, ynpoLLaloT BeisiBNeHWe ouMbok 1 onpegeneHue Havana Kkaxao-
ro ovepeaHoro nakeTa B TpaHCNOPTHOM NOTOKE.

®nar olwnbKK nakeTa ycTaHaBnuMeaeTcA B ‘1’ npueMHUKOM (Nepea AeKoAepoM) B CryHae HenonHoro uc-
npasneHns oWnMBoK, BOHUKLLUX NPW Nepedaye AaHHOro NakeTa Mo KaHany CBS3W.

®nar Ha4ana naketa M3 nnu CU ycraHaenueaeTcs B ‘1’ Anst TpaHCNOPTHOrO MakeTa, B None AaHHbIX
KOTOPOro NpucyTcTeyeT 3aronosok naketa M3 unu cogepXxuTca Hayano Maccusa cnyxe6Hon nHgopmaumm.
3aronoeok M3I (ykasatens Havana CU) cneagyeT HenocpeACTBEHHO 3a 3arofIoBKOM TPAHCMOPTHOro Naketa nnbo
npasee Nons agantauymn NPy ero Haan4nu.
dnar nproputeTa NPUMEHAETCA K TPAHCMIOPTHLIM MAaKeTam ¢ 0AMHaKOBbLIM naeHTUdukaTopom. MNakeT ¢ na-
roM fpuopuTeTa, ycTaHOBNEeHHLIM B ‘1’, UMeeT 6ornee BLICOKUIA MPUOPUTET.
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Kaxapblil TpaHCropTHbIR NakeT cHabkaeTcs 13-61THbIM naeHTudpukaTopom (UTM). VigeHTudbmkaTopbl TpaHc-
MOPTHBIX NAKeTOB CyXaT Ans pasgeneHunst 06 begnHeHHOro TPaHCMOPTHOMo NOToKa Ha COCTaBNSAOLLME ero KOMMO-
HEHTHbIE MOTOKW (B YaCTHOCTW, Ha OTAENbHbIE TeNenporpaMmbl 1 06pasytoLLe NX sieMeHTapHbIe NOTOoKW AaH-
HbIX). Koome Toro, UTT nossonsitoT knaccudmunpoBaTh AaHHbIE, CoAepKaLlMecsi B TpaHCMOPTHbLIX NakeTax (Tab-
nuua 15). U3 8192 BoamMoxHbIX 3HaveHnin UTI TpuguaTtb TpY 3ape3epBrpoBaHbl 4N cneunanbHbIX Lenen, a
ocTanbHble 8159 MoryT ncnonb3oBaThCsl B KAYECTBE HOMEPOB A5 3fIeMEHTapHbIX MOTOKOB.

Tabnuuya 15— VaeHTugpukaumsa TPaHCNOPTHbIX NakeToB

3navenuna UTN Copepxumoe TPaHCMOPTHLIX MakeToB
0x0000 Tabnvua B3anmocesaaun nporpamm (TBI1, PAT)
0x0001 Tabnuua orpannyenns goctyna (TO, CAT)
0x0002 Tabnvua onncanusa TpaHcnopTHoro notoka (TOTM, TSDT)
0x0003 Tabrnvua ynpaeneHusi u 3awWwmTbl MHTENNeKTyansHon cobecteenHocTm (TY3UC, IPMP CIT)

0x0004...0x000F 3apes3epBUpOBaHO

0x0010...0x001F 3apesepeupoBaHo DVB ans cnyxebHor nHbopmaumm

0x0020...0x1FFE CnyxebHasi unu mobas gpyras ungopmauus (B TOM Yucne, BUQEO- U ayanoaaHHbIe)

Ox1FFF BbipaBHuBaloWmMin (HyneBon) naket

KoHkpeTHas npuBsiska 3HadeHuid UTI n3 guanasona 0x0020...0x1FFE k TeM unu UHbIM TMNam gaHHbIX
3ajaeTcs BeLlaTesnieM ¢ MOMOLLbIO NepapXU4eckor cucTembl Tabnuu, UMM UHBIX CUHTAKCUYECKUX €AWHWUL, CITy-
»keBHol MHdopMaLMK.

Mone ckpembnpoBaHus (2 6rTa) co 3Ha4YEeHUEM, OTNIUYHBLIM OT ‘00, 03HaYaeT, YUTo NornesHble AaHHbIe Nepe-
AatoTes B 3awndposaHHoM Buae. Mone aomkHo nMeTb 3HadeHue ‘00’ Ana cnyxebHon nHdopMaLmm U HynNeBbIX
naketoB. B Lensx BewaHns MoryT BbiTb Ucnonb3oBaHbl 3Ha4eHUA ‘10’ (ckpembnupoBaHue ¢ YeTHBLIM KITHoHOM)
1 ‘11’ (ckpemMBnMpoBaHNe C HeYETHBIM KIOHOM).

dnarv Hanu4us nons agantauum onpeaensoT NPUCYTCTBUE 3TOrO MOJIS B Tere nakeTa U YTOUHAOT CTPYKTY-
py naketa (Tabnuua 16).

Tabnwuua 16 — CemaHTvka hnaroB Hanuums Nons agantaumm

3HaveHun ¢naros CemaHTuKa
‘00’ 3apesepBUpoBaHO
‘01’ Mone agantauumn oTCcyTCTBYET
“10’ B nakete mmeeTcsi TONbkO None agantauum
“11’ 3a nonem agantauuu crneayloT nonesHole gaHHbIe

Homep nakeTa (cHeT4nK HenpepbIBHOCTH, continuity counter) — aHadeHmne oT 0 go 15, yeenuunsarowieecs
Ha eqWHULY ANs KaXaoro crnefyollero naketa ¢ Tem xe UTT, kpome crnydyaes:

- Korga cnaru Hanuums Nons aganTtaunn umetoT 3HadeHus ‘00’ unu “10°. B aToM cnyyae HoMep nakeTa no
OTHOLLEHWIO K NpeaplayLiemMy He U3MeHsIeTcs;

- Korga nepegaetcs konus naketa ¢ Temxe UTT, a conarv Hanuyuns nonst agantauyMm MMeroT 3HadveHust ‘01’
unu “11°. Konuna nakeTta cogepXxuT nonesHble AaHHble nakeTa-opurMHana, ogHako Mpu HanM4um B opuriuHane u
B KOMWM MoNen agantauun cogepxalimecss B 9TUX NONSAX BPpeMeHHble 0TMeTKM nporpammbl (BOMM) pasnunyHbl
(B Nnone aganTtawuum Konuu nakeTa cogepXkmTca o6HoBNeHHoe 3HadveHne BOM);

- Korga nepenaetcst HyNeBoi nakeT (HOMepP TaKoro NakeTa MOXKET BbITb MPOU3BONLHLIM).

Mcnonb3oBaHWe cueTUMKa HENpepbIBHOCTM MO3BOMSET Aekodepy 0OHapYKMBaTb NOTEPHO TPAHCMOPTHLIX Na-
KETOB 1 MPUHUMATbL Mepbl K MACKUPOBAaHWIO OLLWBOK, KOTOPbLIE MOTYT U3-32 3TOTO BO3HUKHYTH.
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5.3.1 TlMlone agantauunu

Mone agantaunmn BKIKOYAETCA B COCTaB TPAHCMOPTHOrO MNOTOKA A4/1 A0NO/IHEHNA B HEOOXOAUMBIX C/lydaax
NOSIE3HOW Harpysky TpaHCNOPTHOro nakeTa Ao 184 6aliToB, a Takke B LLeN1AX CMHXPOHU3auuy npoueccosB 06paboT-
K/ 3N1eMeHTapHbIX MOTOKOB B lekoepe.

[na Busyanusaunn nto6oii TenenporpaMmmMbl C NOMOLLbI TOFO WU MHOTO CPeACTBa 0TOGPaXeHNs UCNOMb3Y-
eTCs KOHKpeTHas COBOKYNMHOCTb 4acTOT ANCKpeTMU3auumn BULeO, 3ByKa U TeneTekcTa, NpMBA3aHHbIX K CUCTEMHOM
0NopHOi YactoTe 27 MI'y. BmecTe ¢ Tem o6pasylowme nporpaMmmMy cxaTtble 3/1leMeHTapHble MOTOKM aCUHXPOHHbI
no ceoeli npupoge. B cBA3M ¢ aTuM npu 06paboTKe Takmx NOTOKOB Ha MPMEMHOI CTOPOHe TpebyeTca BOCCTaHOB-
neHune (aBTONOACTPOIKA) ONOPHOW YacToTbl 27 MIU. [AnfA ocywecTBNeHUA aBTOMOACTPOMKM WCNONb3YLOTCA
meTku BOI, BkItoyaemble B NonsA agantaunum TpaHCNOPTHLIX NakeToB (PUCYHOK 12).

dnarv nonsa agantauyum

Onvna dnar ®nar
nonst  gnar ®nar  ®nar npuopu- ®dnar  ®nar  Haamums  dnar Ha/mumns JlaHHble nonist
agan-  nas npous- TETHOCTU Hann- Hanu- nons  Hamuus pacwm- agantaumm
Taumm pbiBa BO/IbHOTO  3niemeHTap-  4us una nepe-  4YacTHbIX PeHHoro
[ocTyna  Horo nmotoka BOIM  VBOIM  kitoye-  AaHHbIX nonsi
HUSA ajantaumm
Yucno 6aifToB paBHO
OnvHe nons
86ut 16ut 16ur 1l6ur l6ut 16ut 16ur 16ut 16ut

agantauyy muHyc 1

. LI

Ecnun 7-ii 6yt chnaros Ecnu 8-i1 6uT dhnaros
yCcTaHoB/eH B 'Y’ ycTaHoB/eH B ‘1’

Ecnn 4-in 6ut  Ecnm 5-h 6ut  Ecnm 6-i 6ut
c¢onaroB ycta- ¢onaroB ycta- praroB ycTta-
HoB/MleH B ‘1’ HoB/MeH B ‘1’ HoB/leH B ‘1’

I
S

o Onuna 3
w2 pacLuu- 2
0 Mone PacumpenHoe none [
(i} 8- |1 YacTHble faHHble peHHoro
8 @ o nepeknoderma Lo nons ajgantaumu %
- @ 14 afanTaummn J
a:
i Yycno 6aiToB paBHO
Hucno Gaiitos [O/IMHe pacLumn epHHOFO
8 6UTOB paBHO AnnHe 8 6uToB noss agantauym
YaCTHBbIX AaHHbIX
dnary paclumMpeHHoro nons Ecnn 1-i 6yt Ecrm 2-1 6ut Ecnn 3-ii 6ut
ajantaumu ycTaHoB/eH B'1l’ ycTaHoB/eH B‘1’ yCTaHoB/eH B'1’
R ® MBJAK ana nog-
Hannuve o - s KkK/1o4yaemoro noto-
Mone
Hanne Hamuie  “nona o Bepocte ponye- o Mone & ka (MBZKIT) Peseps
6ecos- T nons Ao- S @ oueHkM £ 3
aonyctu- OLeHKN o <~ TUMOU o =
[ HOro o nyctumoun i @ ckopocth H S MBAKM [32:30], T
Mon CKOPOCTU Lo nekmio- ©  sapepkkn o 3 noToka 2 o
3a0EPXKA  noToKa qr()eva § LEepXkn o S MBAKM [29:15],'1,
= MBQOKM [14:0],'1",
5 15 2 4 6u- 3anon-
16ur 16ut 16ur 6u- 16ur 61TOB 6u- 22 6uta Ta 36 6utoB HSoLWMe
TOB Ta 6aliThl

PucyHok 12 — CTpyKTypa nonsi agantaumy TpaHCNopTHOTo nakerta
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3HaveHus BOM gomkHbl 6bITb CUHXPOHHBIMU, HO He 06si3aTenbHO cdrasvpoBaHHLIMKU CO 3HAYEeHUAMU
meTok MBI v MBIK, koTopsle nepenatotcest B coctase M3,

Ons nepegayn sHaveHWn BOIN npeganodtuTenibHO MCMOMb30BaHNE TPAaHCMOPTHBIX NaKeTOB € MOEHTUdMKaTO-
pamu, oTBeAEeHHbIMW A151 BuAeodaHHbIX.

lMpun goctaeke naketos N3l ogHoM Tenenporpammbl ABYMS M 6oriee TpaHCNOPTHLIMU MOTOKAMM MO HECKOSb-
KUM pesepBHbIM KaHannam NpUMEHSI0TCA UCXO4HbIe BpeMeHHble oTMeTku nporpammel (MBOM, OPCR — Original
PCR), koTopble He noAsepraloTcsi USMEHEHWSIM B NpoLecce MyrnsTUMNEKCMPOBaHUS U Nepeaaqn.

BpemeHHol uHTepBan mexay cocegHnumu otMmeTkamu BOIT B TpaHcnopTHOM NoToke, hopMUPyEMOM B Lie-
NSx BellaHus, AOMXeH cocTaBnaTb He 6onee 40 Mc, a Ans gpyrux npumeHeHunin — He 6onee 100 mc.

BpemeHHble 0TMeTkW, BKIloYaeMble B COCTaB MoNs aganTaluy TpaHCNOPTHOMO NakeTa, Tak Xe, Kak U B
naketax M3, nepegatoTcst OCHOBHLIM 33-BUTHBLIM 3HAUYEHMEM CHeTUMKA CUCTEMHOrO BpemMeHU YacToThl 90 KL,
(BOIT) 1 9-6uTHBIM paclunpeHnem (BOMP). AHanornyHbiM o6pasom dopmupytoTes sHauerns MIBOM n MBOMP.

Kaxxgoe sHaveHune BOI, BOMP, UBOIM, UBOTMP npuessaHo no BpeMeHu K MOMEHTY nepeaayu ero nocne-
AHero 6uta B TpaHCMOPTHOM MOTOKeE.

B MHoronporpaMmmMHOM TpaHCMOPTHOM MOTOKE Cepun BPeMeHHbLIX OTMETOK, OTHOCSILLIMECS K pa3HbIM Npo-
rpaMmam, He3aBUCKMbI, TO €CTb KaXkaasi mporpaMma nMeeT COBCTBEHHYO BPeMeHHYto 6asy.

®nar paspsisa (discontinuity indicator) npumeHsieTcs B ABYX Liensix: Ansi COOBLLEHNS 0 BO3MOXHOM Hapy-
LIeHNN HyMmepaLuy TPaHCNOPTHbLIX NakeToB ¢ oAnHakoBbIM UTI 1 ans npegynpexaeHust 0 cMeHe BPeMEeHHbIX
OTMeTOK NporpaMmbl. B nocnegHem criydae atoT hnar cUrHanusnpyeT 0 TOM, YTO 3HaUYEHUSI o4epeaHbIX OTMETOK
MOTYT CUBbHO OTKIOHWUTLCA OT OXXnAaeMblX 1 NoTpebyeTcs BbicTpast NOACTPOMKa YacTOThl UK chasbl B NPUEMHUKE.
Cutyauunu, bukcrpyemMsle ¢ noMoLLbio donara paspbisa, oTpaxkeHbl B Tabnvue 17.

Tabnwuua 17 — Knaccucdbukauma cobbITUM NpY eguHUYHOM 3HaYeHun donara paspbiBa

TN 1 COLepPXUMOe TPaHCTOPTHOTO naketa Cutyauus

[MakeT He npegHasHadeH gnsA nepegaym BOT Bo3MOXHO HapylleHue HymMepauuu nakeToB

MakeT moxeT ucnons3osBaTtbes Ana nepegaqm BOM;| Oxupaetca cmeHa BOI (nepexop k HOBOW BpemeHHol 6ase)
BOlM otcytctBYET

[MakeT moxeT ucnone3oBatbest ansa nepegaqm BOMM;| B nakete cogepxutcsa BOIM, oTHoCAWAACA K HOBOW BpeMeH-
BOIM npucytcteyet Hol 6ase. BO3MOXHO HapylleHVWe HyMepauun NakeToB

dnar npoussonsHoro goctyna (random access indicator) yctaHasnusaeTcs B “1°, eCnv B Mofie3HOW Harpys-
Ke TeKyLLero unu cnegytoLlero TpaHCrnopTHOro NakeTa CoAePXXUTCSA 3aroloBOK dnemMeHTa 4oCTyna afieMeHTapHo-
ro NoToka: sBuaeonocnegosatensHoCcTU Unu /-kagpa anst MPEG-2; nponssonbHoro anemMeHTa goctyna gns AVC
nnnvVe-1.

dnar npropuTETHOCTM 3IEMEHTaPHOTO NoToKa yCTaHaBIMBaETCs B *1’, €CNK B TpAHCTOPTHOM NakeTe NpUcyT-
CTBYeT Havano cnaiica (/-kagpa wnu IDR-kagpa) anst AVC, nnéo Havano /-kagpa ans VC-1.

dnar Hanuumsa Nons NepektoYeHrs yctaHaBnMBaeTcsl B 1', eCnit COOTBETCTBYOLLEE NOSie COAEPXKUT 3a-
AaHHoe B AOMNOMHUTENbHOM KoAe 3HakonepeMeHHoe 3HadeHne cuyeTyuka nepekniodeHmns (splice countdown).
MonoXunTenbHoe 3HaYeHne cHeTUMKa yKkasbiBaeT YMCNO TPaHCMNOPTHbLIX NakeToB ¢ oauHakosbiM UTT, koTopble
A0SKHbI BbITh NepeaaHbl 40 MOMEHTA NepeKnoYeHUs 3NeMeHTapHOro NoToka, NepeHOCMMOro TakuMKU NakeTamu.
Konuu nakeToB v NakeTbl, cogepXallye ToSbKOo None agantaumu, He yuuTbiBatoTcs. MOMEHT NepekroYeHns cum-
TaeTcs HAaCTYMMBLUMM C NpuxogoM nocrnegHero 6aiita TpaHCMOPTHOrO NakeTa, B KOTOPOM 3HAYeHWe cHeTymka
nepeKntoYeHUst paBHO HYMO UMK OTCYTCTBYET, HO MOXET GbITb paccHUTaHo No paHee nepegaHHomy nonto. Mpu
3TOM B NakeTe, COOTBETCTBYHOLLEM MOMEHTY NEePEKtoHeHNs], 4OMKEH MPUCYTCTBOBATbL NOCNeaHNIA 6aiT cxaToro
Kagpa v He A0MKHO codepaThbcs AaHHbIX HOBOro (noaktoyaemoro) kagpa. CneayoLlmii TpaHCMopTHBIA MakeT ¢
TeM>xe UTI (3a uckrroveHnem Konum naketa niv nakeTos, cogepkaLlux TonbKo none agantawum) 4omkeH cogep-
)KaTb HOBble AaHHbIe, TO eCTb Havano nepsoro nakeTa Hoeoro MAl. OTpuuaTensHOe 3Ha4YeHWe cHeTHNKa nepe-
KIMHOYEHUsI COOTBETCTBYET KONUYECTBY TPAHCNOPTHLIX NakeToB, chOpMUPOBaHHbIX NMOCIE NEPEKTIOHEHNS 3NeMeH-
TapHbIX MOTOKOB.

MepekntoueHne MO aensieTcs 06bIMHO Pe3ynsTaToOM BpesKky peknamMbl Ui permoHasibHbIX HOBOCTEW B TpaHc-
MOPTHbIA NOTOK, NOCTYNAOLLMA OT LIEHTpanM3oBaHHOrO UCTOYHMKA. Kak npasusio, Ans opraH13aLmmn KOppeKkTHoOro
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nepeknioYeHns afieMeHTapHbIX NOTOKOB UCMO/Ib3yeTCsA pacliMpeHHoe none agantaunu, cogepxalliee psg cob-
CTBEHHbIX Monei n naros (CM. pUcyHok 12).

Mone fonycTMMOW 3afiepXku — Liefioe YiCno, KOTopoe onpeaensieT n3MepseMyto B CeKyHAax fOoNyCTUMYH0
3a/1ePXKy TPaHCNOPTHOIo nakeTa B 6ydiepe pemysnbTunaekcopa. 3aflaHHoe 3Ha4yeHne ucnonb3yetcs, ecnu dnar
BEPHOCTMW MONS AONYCTUMOI 3a4€PXKKN YCTaHOBAEH B ‘1.

Mosie oueHKN CKOPOCTH NOTOKA, BblpaXXeHHOE B BUTax B CEKYHAY, UCNOJIb3YETCH TOIbKO NPU YCTAHOBIEHHbIX
B ‘1’ chnarax Hannuusi M BEPHOCTU NOJA 4ONYCTUMON 3aepPXKK, aTakke diara Hannuns Noss OLEHKN CKOPOCTU
noTtoka. flaHHoe nose cAyxut ans NnpubaMKeHHOro pacyeTa 3afepXxkn nocneyLwmx TPaHCNOPTHLIX NakeTos, B
KOTOpPbIX OTCYTCTBYET MoJie AONYCTUMOW 3a4epXxKu. MNprMeHseTcsa 418 NOTOKOB CO CKOPOCTbIo A0 4 M6éuTt/c.

Tun nepeknoyeHns (MCO/M3K 13818-1/MC3-T H.222.0 [1]) onpegenset 4ONYCTUMYIO 3a4€pXKY TpaHc-
NOPTHBIX NakeTOB B Gychepe pemynbTUnIeKcopa U CKOPOCTb NOTOKa 415 pasHbiX Npoduniein nypoBHeli cTaHfapTa
cxartna MPEG-2.

MeTka BpeMeHun feKkoAnpoBaHua a4sa nogknoyaemoro notoka (MBAKI) 3agaetcs B eguHuLax TekyLwero
BpemeHun cyetunka 90 K'Y, 1 NO3BOJIAET ONpeaeiMTb MOMEHT Havyasa Aeko4MpoBaHMA NepPBOro Kagpa nogknoya-
€MOro 3/IeMeHTapHOro NoToka, cXkartoro no ctaHaapty MPEG-2. 3HavyeHne MBIKI cunTtaeTtcs AeiCTBYOLWMM,
€cnn nosne NepektoYeHns B NakeTe COAEPXUT AONOHUTENbHbIN KOA HYNS.

5.3.2 O6uue TpeboBaHMA K naketTam CnyxebHoi nHdopmaumm

[ns npaBunbHON naeHTUmMKaLmMm TpPaHCNOPTHBIX NaKeTOB M KOPPEKTHOW MHTepnpeTaLmn AaHHbIX, nepesa-
BaeMblX B COCTaBe TPaHCMOPTHOro NOTOKa, B NOCAeAHWI BBOAMTCA cayxebHas nHpopmaymsa (CU) HeCKONbKUX
BMAOB.

Mepsbii BUA CU1 — nporpammHo-3asucumas nHdopmauums (M3U, PSI— Program Specific Information), ycta-
HaBNMBalLLas COOTBETCTBUE MeXAY TPAHCNOPTHbIMU NakeTamu 1 TeNeBU3NOHHBIMU NporpaMmmMmamu (PUCyHok 13).

OCHOBHbIMK 31eMeHTamu (06bekTamn) M3U aensawoTCA:

- Tabnmua B3aMmocBsa3n nporpamm (TBIM);

-Tabnunybl coctasa nporpamm (TOMM);

- Tabnuua orpaHuyeHns goctyna (TOL);

- Tabnuua ceTeBoit MHpopmaummn (TCU).

CornacHo MCO/M3K 13818-1/MCO-T H.222.0 [1] kK cny>e6HO nHhopMaLMmn 0THOCATCS Takxe:

- Tabnvya onucaHmsa TpaHcnopTHOro notoka (TOTM);

-Tabnvua ynpaeneHuns 1 3alnTbl MHTENNEKTyasIbHOW co6CTBEHHOCTU (TY3UC).

PucyHok 13 — B3saumocsssb anemeHToB M3W u Tenenporpamm
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B cootBeTcTBUM ¢ ETCU EH 300468 [10] Ana BewatenbHbIX Lenei ucnosib3yetcs AononHUTeNbHas cny-

»kebHas nHdopmauus.

PekomeHayemble BapuaHTbl uAeHTUUKALMM TPAHCNOPTHBLIX MAKeToB, MPUMEHSIeMbIX AN NepeHoca pasnvy-

HbIX BuAoB CU B Lensx BellaHUs, NnpueeaeHbl B Tabnuue 18.

Tab6nwuuya 18 — VpeHTndmkaumsi TpaHCNOPTHBLIX NAKETOB CO cnyxebHoli nHdopmaumen

3 6 6o UTM no
"eMGHTMf*%:;:;)u;Sy)Ke Hou O6osHaveHue ETCUEH NCOMBK Mpumevanune
300468 13818-1
Tabnuua B3ammocesian nporpamm (Program
Association Table) TBM(PAT) | 0x0000 0x0000 NCO/MIK 13818-1,
MOCT P 53527,
Tabnuua orpannyenuns gocryna (Conditional TOM (CAT) 00001 00001 MOCT P 53531
Access Table)
Tabnuua onucakws TPAHCMOPTHOIO NOTOKA |y (TspTY|  0x0002 0X0002 MCO/M3K 13818-1
(Transport Stream Description Table)
Tabnuua ynpaeneHus U 3aWmTbl UHTENNEK-
TyansHon cobcteeHHocTu (Intellectual TY3UC He npepyc- 0Xx0003
Property Management and Protection Control | (IPMPCIT) MOTPEH
Information Table)
Tabnuua cetesoit nnpopmauun (Network | oy iy | 0x0010 0x0010...0x1FFE |ETCW EH 300468 [10]
Information Table)
Tabnuua onucanus nporpamm (Service | tan anmy [ ox0011 0x0010...0x1FFE |ETCW EH 300468 [10]
Description Table)
Tabnuua obveaurienna naketa nporpaMm | ronn ety | 0x0011 0x0010...0x1FFE [ETCW EH 300468 [10]
(Bouquet Association Table)
Tabnmya wHbopmaymm © NPorpamMMax no | pyne Ty [ 0x0012 0x0010...0x1FFE |ETCW EH 300468 [10]
pacnimcaHuio (Event Information Table)
Tabnuua waeHTMHUKATOPOB KOHTEHTA
(Content Identifier Table) TUK (CIT) 0x0012 0x0010...0x1FFE
Tabnmua cocTosMA NPorpamm 1o paciuea- | tonp RsT) [ 0x0013 0x0010...0x1FFE [ETCW EH 300468 [10]
Huo (Running Status Table)
nge";”a spemerm v patbl (Time and Date | rpn 1y | ox0014 0x0010...0x1FFE |ETCM EH 300468 [10]
nge‘;”a cmewetms spemenn (Time Offset | 1o o1y | 0x0014 0x0010...0x1FFE |ETCM EH 300468 [10]
Maket Havana meradperima (Mega-frame | MHM (MIP) 0x0015 0x0010...0x1FFE
initialization Packet)
Tabnvua yBeqoMNeHnin paspelueHust apxu-
Baummn (Resolving Authority Record Notifica- [ TPA (RNT) 0x0016 0x0010...0x1FFE
tion Table)
MakeT ynpaenenusi cpeacteamu [AocTyna
(Medium Access Control) nycg (MAC)| 0x001C 0x0010...0x1FFE
Tabnuua coctonHusa cetn (Network Status TCC (NST) 0x001D 0x0010...0x1FFE
Table)
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OnemeHT (06beKT) cnyxebHou vTn no
WHEbOpMALIN OGosHauveHune ETCUEH COM3K MpumevaHue
300468 13818-1
Tabnuua uHdopmaumm o paspsieax (Discon-| TUP (DIT) 0x001E 0x0010...0x1FFE |ETCU EH 300468 [10]
tinuity Information Table)
Tabnuua nHepopmauum o BoiGope (Selection| TWB (SIT) 0x001F 0x0010...0x1FFE |ETCW EH 300468 [10]

Information Table)

a6 5 " MCO/M3K 13818-1,
Tab’l“””a coctasa nporpamm (Program Map| o ety |0x0010... Ox1FFE|0x0010..0x1FFE | OCT P 53527,
able) rOCT P 53531

Banonnsiowasn Tabnuua (Stuffing Table) 3T(ST) |0x0010... 0x0014|0x0010...0x1FFE | ETC/ EH 300468 [10]

MMpnmevyaHusn

1 UTIM 0x0004...0x000F 3apesepemposaHbel MICO/M3K 13818-1/ MC3-T H.222.0.

2 TN 0x0003...0x000F n 0x0017...0x001B 3apesepsumpoBaHsl ETC EH 300468 [10].

3 UTM Ox1FF86...0x1FFFE 3apeaepeuposaHbl ATSC.

4 TporpaMma no pacrnucaHuio (HETOUHbIN NepeBod — "cobbITME" OT aHrn. event) — nepegaqa, umerowas
TOYHOE Bpems Hayana v OKOHYaHusi (Hanpumep, NepBbii Tanm dyTOoNbHOro mMartya).

Mpu 6onbllom o6beme nepegasaemoil CU oHa AormkHa pas3gensTtbes Ha CeKkuun pasmepom He bonee
1024 6ariToB. VicknioveHne COCTaBNAT YacTHble AaHHble 1 Tabnuua uHgopmaLmm o nporpaMMax no pacnucaHuio
(TUMMP), ansa koTopbIX goMycKaloTcs cekunm aAnvHom Ao 4096 6ainToB. [innHa cekuun ykasbiBaeTCcA B €€ 3arosios-
ke. CTpyKTypa 3aronoBka cekLumu yHudmumposaHa ans 6onswinHcTea suaos CU.

Cekumsim, cogepxaLiym 4actu egrHoro obbekta CU (Hanpumep, parMeHTbl oaHoW Tabnuubl), npuceavea-
toTCcA nopsakoBble Homepa. Mpuy 3ToM, Kak NpaBuno, kaxaas U3 HUX coaepxut B cebe nHpopmauuto 06 obuiem
KonuyecTse cekLuii (cobcTBEHHbIN HOMEp U HoMep nocneaHein cekuumn). PekoMeHayeTca nocnegosaTtensHas ne-
pefava CeKLuii B nopsake Bo3pacTaHUSA UX HOMEPOB.

B oTtaenbHbIX cnyyasix gonyckaetca nepegada CU pa3Horo Buga B TPAHCMOPTHBLIX NakeTax € OAvHaKo-
BoiM UTTI. Tak, Hanpumep, nakeTtbl ¢ uaeHTUdmkaTopom 0x0012 MoryT ncnonb3oBaTbCs AN Nepeaadn cekumi
TUMP n TUK (cMm. Tabniuuy 18). B Takux cnyuasix, a Takke B page apyrux (Hanpumep, npu nepeaade TBIM) ana
TOYHOro pacrno3HaBaHus cnyxe6Hon MHdopmaLmn, NepeHOCUMO TPAaHCMOPTHLIM NAKETOM, NMPUMEHsieTCsl napa
uaeHtTucukaTopos: UTI n ngeHtudmkatop cexkuum (UC).

HonycTtumble kombuHauun UC n UTTT, ucnonbayemsble B BelLaTenbHbIX LENAX, NpuBeaeHs! B Tabnuue 19.

Tabnuua 19 — UpgeHtndurkaumsa cekumi cryxebHon nHbopmaumm

uc Bug cexumn Mepepnaetcs B TPAHCNOPTHBIX
naketax ¢ ATN
0x00 Cexuus TBI (PAT) 0x0000
0x01 Cexuusa TO[ (CAT) 0x0001
0x02 Cekuust TCI (PMT) 0x0010...0x1FFE
0x03 Cexuusa TOTI (TSDT) 0x0002
0x04 Cekumsa onucanmna cueHsl ICO/M3K 14496-2 0x0010...0x1FFE
0x05 Uaentndukarop obvekta NCO/MBK 14496-2 0x0010...0x1FFE
0x06 Cekumusa metagaHHbIX 0x0010...0x1FFE
0x07 Cexums TY3UC (IPMPCIT) 0x0003
0x40 Cekuust TCU (NIT) Tekywas cetb 0x0010
0x41 Cekuusa TCU (NIT) apyme cetn 0x0010
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e Bt comm

0x42 Cekuust TOM (SDT) Tekywmin TpaHCNOPTHBIA NOTOK 0x0011

0x46 Cexkumust TOM (SDT) apyrme TpaHCNOPTHLIE MOTOKK 0x0011

0x4A TOBI (BAT) 0x0011

e S

O | oo 714 1010, Teryue
0x50..0x5F | Cekumss TUMNP (EIT): Tekywwmit TpaHCMOPTHLIA MOTOK, pacnucaHue 0x0012
0x60..0x6F | Cekums TUMP (EIT): gpyrve TpaHCNOpTHbIE MOTOKKM, pacnucaHue 0x0012

0x70 Cekuusa TBA (TDT) 0x0014

0x71 Cekuusa TCMNP (RST) 0x0013

0x72 Cekuuma 3T (ST) 0x0010... 0x0014

0x73 Cekuus TCB (TOT) 0x0014

0x74 Cekumsa nHdopmauum o npumeHenun DVB-J, DVB-HTML 0x0010...0x1FFE

0x78 Cekumnsl koppeKTupyloLmx gaHHbiX notokoe EMM (orpannyenHoro 0x0010...0x1FFE

pocryna)

OX7A Cekuusi MeXnNakeTHbIX KOPPEKTUPYIOWMX OAHHbIX 0x0010...0x1FFE

Ox7E Cekuus TUP (DIT) 0x001E

Ox7F Cekuus TUB (SIT) 0x001

Mpumevanwnsa

1 NoeHntudpmkartopel cexumii co 3Havenusimm 0x08...0x3F 3apesepBupoBansl WICO/M3K 13818-1, B Tom uncne
0x3A...0x3F ncnonesytotea gnsa nepegaqym AaHHbIX B cekumsax DSM-CC.

2 NoeHTndukaTopbl cekumi co 3HadveHmamm 0x43...0x45, 0x47..0x49, 0x4B.. 0x4D, Ox7B.. Ox7D 3apesepBupo-
BaHbl ETCW EH 300468 [10] gns 6yaywmx uenen.

3 UpeHntndmkatopbl 0x75...0x77 n 0x79 3apesepBrpoBaHsl Ana nepegaqmn ganHeix TV-AnyTime. JaHHbie nepe-
patTtcsa B naketax ¢ ATM 0x0010...0x1FFE.

4 Vpentnmkatopel 0x80...0xFE mMoryT ncnone3oBaTbCsl MO YCMOTPEHWIO BellaTtens.

5 WaeHTndpmkatop OxFF HegonycTum.

[N HeKOTOPLIX BUAOB CyXeBHOoM MHbopMaLIMK NPUMEHEHWE MAEHTUNKATOPOB CeKLMWIA He NpeayCMOTPEHO.

Cexunm CU obpasytoT NonesHyto Harpy3ky TpaHCnopTHEIX NakeToB. OAWH TPaHCNOPTHLIA MakeT MOXET Uc-
nonsL30BaThLCA 4S5 NepeHoca cekunii Tonbko ogHoro obbekta CU, HO, BOSMOXHO, ¢ pasHbiMu UC (Hanpumep,
AByx cekuuiit TUMP (EIT) c naeHTudpukatopamm OX4E n Ox6F).

MprMepbI KOMNOHOBKW TPAHCMOPTHLIX MAKETOB CO CRY)KeBHOW MHpopMaLmei NpeacTasneHbl Ha pucyHke 14.

A) Naket, cogepxawmin aee cekuum CH ¢ ngeHtudukaropamm

Havano TpaHcnopTHOro Cekums N Cekums N+1

naketa YkasaTtens 3anon-
3aronoBok Mone Havana [Mpownseonb- HHPOVLLI,VIe
TpaHcrnopT-| aganTauum | cekumm Hble JaHHble o .D.aHHbI?\l e HaHHble | GanTo

HOro (monyckaeT- | (YHC) CeKumm cekunm
nakera cs) N+1
4 GaliTa 1 6aiT  |Yucno GavtoB paBHo| 1 Gant 1 Gawit
3HaveHuno YHC

B) Maket, copepxxawmin ogHy cekumio CU 6e3 ngeHtndmkaropa

Hauano TpaHcnopTHoOro naketa 3anon-
3aronosok Mone aganTauum YHC MpouaeonbHble gaHHble|  Cekuus HAWmne
TpaHcnopT- 6anThl

(monyckaetcs)
HOro nakerta

4 Banita 1 BanT Uncno GaliToB paBHO

3HaveHnio YHC

06 PucyHok 14 — TpaHCnopTHble NakeTbl cO CnyebHol MHdopMaumen
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B obwem cnyyae ogHa cekuma CU MoxeT pasMeLlaTbCsl B HECKOMbKUX MakeTax. TpaHCMopTHLINA naker,
coaepxalluii Ha4yano cekuuy, AomkeH umeTb cpriar Hauana CU, ycTaHOBNEHHbIN B “1°, a nonesHble AaHHbIE Takoro
nakeTa AoSMKHbI HaUMHaTLCA ogHoGaliToBbLIM ykasaTenem Havana cexuny (YHC). Ecnu gnvHa cexuny npeBbiiaeT
ANVHY NONA NONe3HbIX AaHHLIX TPAHCMOPTHOrO NakeTa, To cneayowuii naket ¢ Tem xe UTI gomkeH cogepxatb
c6poLueHHbilt B “0” chnar Havana CU 1 npogosmkeHune TekyLlen cekuumn 6e3 YHC.

Ecnu yucno ceo6oaHbIX GakToB TPAHCMIOPTHOMO NakeTa He NO3BONAET pa3MecTUTb U uAeHTUULMPOBaTb
ovepegHyto cekumto CU, To ceobogHble GaiiThl TekyLero naketa sanonHsoTca sHa4eHueM OxFF, a HenomecTuB-
LIAACA cekumns 3arpyxaeTcs B cneaytoLmnii nakeT ¢ TeM xxe UTT1, Ho ¢ HyneBbIM 3HaveHnem YHC (cekuus pasme-
LwaeTca cpasy 3a ykaszatenem YHC).

HacTtoawwm ctaHaapToM pekomeHayeTcs:

1 Ucnonb3oBaTk ana nepegay4n CU TpaHcnopTHbIEe NakeThbl 6e3 nons agantauyn U ¢ Hyf1eBbIM 3HaYEeHUEM
nons YHC.

2 Bbibupatb gnuHy cekumin CU Taknm o6pasom, Utobbl KONMYECTBO TPAHCMOPTHBLIX NakeToB, HEOOXOAUMBIX
AN nepegaqn kaxaoro obbekta cnyxebHoi nHdopmauum (TBIM, TOM, TCMN 1 T. n.), 66110 MUHUMATTBHBIM.

Mpumep paunoHanbHOW KOMMNOHOBKW TPaHCMOPTHOrO NakeTa co cnykebHol nHdopmaumein npueseaeH Ha
pucyHke 15.

3aronosok TpaHcriopt-|  YHC Cekuus N Cekuns N+1 Hiagiﬂ-e
Horo nakera (0x00) nc HaHHble cekummn N nc OanHble cekuymn N+1 6anTbl
4 Ganta 1 Ganit 1 Gawit 1 Gant

PucyHok 15 — PekomeHgyemast CTpyKTypa TPaHCNOPTHOIO naketa co cnyxebHon uHdopmaumen

5.3.3 Tabnuua B3aumocssiav nporpamm — TBIT (Program Association Table — PAT)

Tabnvua B3aMMOCBA3M MPOrpamMmm CoaepXknT ceeaeHrs 060 Bcex TeNeBU3NOHHLIX MporpamMmax, nepegasa-
eMbIX B COCTaBe TPaHCMopTHOro notoka. Kaxaow na sTvx nporpamm rpucsavsaeTcsl MHAMBUAYanbHbIA HoMep
(ot 0x0001 no OXFFFF) 1 cTaBUTCA B COOTBETCTBUE CBOSI Tabnuua cocTasa nporpammsl (TCI). AaHHble, obpasyto-
wime TBIM (PAT), rpynnupytoTcs B CEKLIMK, KOTOPbIE NepeaatoTest B TpaHCMopTHbLIX NakeTax ¢ UTT, pasHbIm 0x0000.
MakcumansHoe konniecTeo cekumin TBIMN — 255. [ins onucaHns kaxgorn nporpaMmmel 0TBOAUTCA YeTblpexbaiTo-
Basi cTpoka TBI (PAT), yctaHaeBnusaroLLas B3aMMHO 0QHO3HAYHOE COOTBETCTBME MeXdy HOMEpPOM NporpaMmbl 1
naeHTUNKaTopOM TPaHCNOPTHbLIX MaKeTOB, KOTOPbLIE NpuMeHsitoTea Ans nepeaayn TCI, conocTaBneHHo Npo-
rpaMmme ¢ 3TUM HOMEPOM.

Howmep nporpammil 0X0000 3ape3epBupoBaH Ansl ykasaHus Ha naeHTudmkatop 0x0010 TpaHCMOPTHLIX Nake-
TOB, NPeAHa3HayYeHHbIX 4N 4ocTaBkv Tabnuuel ceTeBoit nHdopmavm (TCU), B KOTOPYHO BKIOYAKOTCS CBEAEHNSA O
ceTsIX nepegayy TpaHCNOPTHOrO NOToKa, YacToTax KaHaoB, XapakTepUCTMKax MOAYSILMN CUTHANOoB U T. M.

CTpyKTypa TpaHCMopTHOro nakeTa, cogepxatlero cekuuto TBI (PAT), nokasaHa Ha pucyHke 16.

[nvHa cekumm ykasbiBaeT YACOo NocneayoWwmx MHPOPMaTUBHbIX 6aiTOB CeKLMU, BKIOYAS KOHTPOSIbHYHO
cymmy. MakcumansHoe KonmmM4ecTBOo NporpaMM, CBeAeHNs 0 KOTOPbIX MOTYT BbITb CKOMMOHOBAaHbI B OGHY CEKLUI0
TBIM (PAT) 1 noMeLLeHbl B OAWH TPAHCMOPTHbLI NakeT, paBHO 42.

MaeHTudmkaTop TpaHCNOpTHORO MOTOKA UCMOMb3YeTCs B CNyYae CrMSIHUS HECKOSBbKUX MHOTOMPOrpaMMHbIX
TPaHCMNOPTHBLIX MOTOKOB B €ANHbLIN MYNETUMNEKCUPOBaHHLIN NOTOK. Hanuune Takoro naeHTUdmMKaTopa B 3aronoBke
cekuumn TBIM (PAT) nossonset onpeaenuTb, K KaKoMy 13 MHOMOMPOrpaMMHbIX TPaHCTIOPTHLIX MOTOKOB OTHOCUTCS Ta
UK nHaa Tabnuua B3anMoCcBsI3n Nporpamm.

Homep Bepcum TBI (PAT) yBenuuneaeTcs Ha equHULY, eciv BellaTenb BBOAWUT U3MEHEHWS B COCTaB Npo-
rpamm, a HAMKATOP AOCTOBEPHOCTU cBpoLLeH (NepeaaBaemMas UHopMaLImMA eLle HeJoCTOBEPHA).
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BO3MOXHasi TOUKA OKOHUAHWS CeKLMK ¢ Ao6aBneHnem 4 6aiiToB KOHTPO/bHOM CyMMbl

Cekups -
Qg
3aronoBoK Kout- £°%
TPaHCTMOPTHOTO YHC  Wpenn- oo ook Aa”f_'i'e ,LI,aH2|-|_|3|e ﬂ'aH’\'l"_'i'e ponbHas S '
naketa cunkatop ceKum o 11 021 o N-i cymma 5 S
cekumm nporpaMme nporpamme nporpaMmme ceKum ISEED
Howmep
0x4740001 nakeTa 0x00 0x00
(4 6uTa)
4 6aiita 16aiit 16aitr 7 6aiiToB 4 Gaiita 4 6aiita 4 6aiita 4 Gaiita
w7z 7mr777772' ] et
duken- VpeHTnom- o MHanka-  Homep o WM gna
posaH- [nuHa KaTop g Homep TOp Aoc-  TeKy- Homep o Homep & nepegaun
o BEpcum L nocnegHen npo- 3
HbIN  CEKUMW  TpaHcnopT- S TR ToBepHo-  Lieu ceKum FpaMMbl 2 TCn
KOA HOro noToka . cTm TBM  cekuun (PMT)
0x000 0x0001 0x00 0x00 0x0001 0x0010
A 0x00 s
1 0 1 l (1) . 11 OxFE .. ann 111 s
O0x3FD OxXFFFF Ox3F OxFE OxFFFF Ox1 FFE
12 2 8 3
4 6uta 6UTOB 16 6uToB 6rTa 5 6utoB 16ut 61TOB 8 6uToB 16 6uToB 6uTa 13 6utoB

PucyHok 16 — TpaHCnopTHbIA nakeT ¢ cekunen TBM (PAT)

KOHTpOI‘IbHaFI CyMMa cekunmn BblHncndaeTca B COOTBeTCTBMMN C NOJZIMHOMOM
XP+XB+XB+X2+Xx16+ X122+ XN+ X0+ X8+ X7+ X5+x4+x2+x+ 1

Ha OCHOBE [aHHbIX BCEI CEeKUMMN, HaumHasa ¢ ngeHTudukaTopa cekymm 40 Nons KOHTPO/IbHOW CYMMbl, B KOTOpOe
npu chopmuposaHuu TBI (PAT) BcTaBNATCA paccunTaHHble 3HaYeHUs (pUCyHoK 17).

PucyHok 17 — BbluncrieHme KOHTPO/IbHOM cyMMmbl B popmupoBaTene TBI (PAT)
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B npuvemHuke npu aHanuse TBI (PAT) pacuyeT BbINOMHAETCSA aHasIoTMYHO C NPOBEPKOM NonyyuBLLEics
KOHTPOJIbHOI CyMMbI, 1160 NPOM3BOAMTCA NPOBEpKa Ha Hy/b NpW Nnogaye Ha BXOf Aekofepa BCeX faHHbIX Cek-
L1 BMeCTe C KOHTPOJIbHOI CyMMOW (prcyHOK 18).

A) BapuaHT cO cpaBHEHMEM KOHTPOJ/IbHbIX CyMM. CMeHa NOJIOKEeHUs nepekyarens
N CpaBHEHWE OCYLLECTBNSETCA BO BPEMS BblBOA4A KOHTPOJIbHOW CyMMbI

B) BapnaHT co cpaBHEHMeM Ha Hy/b. B TakTe, cnefylollemM 3a NpUXo4oM nocnegHero 6uta
KOHTPO/ILHOW CYyMMbI, BCE TPUITEPbI NMOSIMHOMUASILHOTO FreHepaTopa Mpyu MpaBW/IbHO
KOHTPO/IbHOV CyMMe [O/MKHbI HAX0AWTbCA B COCTOAHUM ‘O’

PrcyHok 18 — BbluncneHve KOHTPOsIbHOW CyMMbl B aHanuzatope TBI (PAT)

5.3.4 Tabnuua coctaBa nporpammbl — TCI1 (Program Map Table — PMT)

Kak npaBuno, TCIN (PMT) cogepXuT cBeEHMA ABYX KATErOpUii: 0 NnporpamMme B LLe/IOM 1 0 COCTaBAAOLWUX
ee 3/1eMeHTapHbIX NOTOKax.

Kobwmum ceefeHnsAM 0 nporpaMMe OTHOCATCA:

-f4aHHble 0 cTaHgapTax, NPoduIAX, yPOBHAX U NapaMeTpax KoAWpoBaHUs BUAEO, 3BYKa U TeNeTeKCTa;

- MHhopmaumsa 06 o6beMax M 0COHBEHHOCTSAX NCNOJb30BaHMA 6ydhepoB Npu pemMynbTUNIEKCUPOBaHUN Y Ae-
KOAVPOBaHUN 3/1eMEHTaPHbIX MOTOKOB MPOrpPaMmbl;

- AaHHble 0 cnoco6ax 1 TOYHOCTW YCTAHOBKM CUCTEMHOI YacToThl U Ap.

BoilweykasaHHble cnyebHble faHHble TCIM (PMT) ohopmnsaoTcsa 1 nepegalotcs B Buae Habopa nporpamm-
HbIX eCKPUNTOPOB. CBEAEHNS O KOHKPETHbIX 3/1eMEHTapHbIX NOTOKax NporpaMMel nepegarnTcs 06blYHO B hopme
KOHCTPYKUWIA, Ha3biBaeMbIX ONMCaHUSAMMN NOTOKOB.

CnyxebHas nHdgopmMauus, obpasyrowas TCIM (PMT), moxeT pa3fensiTbCs Ha HECKO/IbKO cekumin. CTpyKTypa
TpaHCNOpPTHOro naketa, cogepxatyero cekyuto TCIM (PMT), npeacTaBneHa Ha pucyHke 19.

KoHTponbHas cymma cekumn TCIM (PMT) BbluncnsieTcs Takxe, Kak u ans cekymii TBM (PAT).

3aronosok cekunn TCIM (PMT) nmeeT psg ocobeHHOCTeR:

1) B none "NTMN" 3aronoBka 3aHOCMTCA HOMEp NporpaMmel, KOTOpoii conoctasneHa TCI (PMT);

2) Homepa Tekylieit u nocnegHeli cekuyunii TCM (PMT), yka3biBaeMble B 3arosioBke, MMeT 04UHAKOBOe
3HaveHue 0x00.

B cnepytowem 3a 3aronoskom none "UTM BOMM" ykasbiBaeTcs NAeHTUUKATOP TPAHCNOPTHbLIX NakeToB, C
NMOMOLLbIO KOTOPbLIX NepefatoTcsa BPeMeHHble OTMETKM nporpammbl. Ana cuctem LTBY-2 n UTBY-3 B kayecTse
TN BOIT pekomeHAyeTCcsa UCMOMb30BaTb NAEHTU(IMKATOPbI NAKeTOB CO CXaTbiMU BUAEOAAHHbIMU.

B 3aBrvcnMMOCTM OT cneundukm TenenporpamMmmbl cekuma TCMN (PMT) MOXeT cofepxaTtb TO/IbKO Nporpamm-
Hble JeCKPUNTOPbLI WA TOIbKO ONUCaHUA NOTOKOB, /IN60 COBOKYMHOCTb NPOrpaMMHbIX AEeCKPUNTOPOB 1 ONUCAHWUi
MOTOKOB.

MporpammHblint geckpuntop (M) cogepXxunT MeTKy, Nose ANNHbI U NoMe AaHHbIX. AHANOTUYHYIO CTPYKTYPY
NMEIOT AeCKPMNTOPbI 3/1IEMEHTaPHbIX NOTOKOB (A3r1), BK1lOYaeMble B COCTaB ONMCaHUn MOTOKOB Nporpammsl (CM.
pucyHok 19). MeTka (Ter) geckpuntopa onpegenseT ero TMn n cogepxunumoe. BapraHTbl MHTepnpeTaunm MeTok
JeckpunTopos, npegycmoTperHHble MCO/M3K13818-1/MC3-TH.222.0 [1] u ETCW EH 300468 [10], npvBeaeHbl B
Tabnuuax 20 21 cooTBETCTBEHHO.
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3aronoBOK TPAHCNOPTHOIO naketa

0x47 ‘010" UTN
1 3 13

Galit 6uta 6MTOB

T,

MporpamMmHbIiA AeckpunTop

. , Homep MeTka OnvHa
0001 naketa OecKkpunTopa  Aeckpuntopa
4 6uta 4 6buta 1 6awnt 1 Gawt
P

Cekuuma TCM (PMT)

Mone AaHHbIX Aeckpuntopa

Yucno 6aifiToB paBHO

3HAUEHMIO ANMHbI AeckpunTopa

(@] —_
= o 0
X O o = A = Z © =
%EE o = . OdnuHa §8_ 3 %g o3 KoH- E
£E08% ¥ = o, & UTh a8 npo- = =S =R 5 TpPOMb- O
°58 > $BIF 33 9 @ rpavmHbix 3 E 2t g2 8 c Haa S
S S 23 8 BON 8 g3 83 =5 S el
™ g E8 s§% <o o Aeckpun- =% 52 E° 2 cymma 3
g @ g © TOpoB 3 @ ag ©4 OS5  cexummn &
= ™ C < C< z
= 3
0x0010 g
0x00 0x02 ‘111 1y %000 - ®

0x1 FFE

Uucno 6aintos
4 1 1 7 . paBHO 3HAYEHWI0 .
Gaiita 6aiit 6aiiT Gaiiros 2 6aita 2 baiita OJIMHbI NporpamMm- 4 6aita
HbIX eCKPUNTOPOB
" §. 0.
DUK- HAWKa- ra 1= OnvHa T
Homep T ul £ _o
CUPO- NayHa Homep  TOP Teky-  da J . % 1= % ACCK™  51= (11|Z
BaH- L uTn Bepcun  AOCTO- 7 c c punTo-

o Lmm Leit QW g ®
HblIlA TCM  BEpHOCTH ceKumm o o ¢ 0. 1 0. padl & >
Kop, C 2 ! a:

0x000 Howmep 0x00 0x000
npo- 11 0X3|.:. 0x00  0x00 ‘111 1111
Ox3FD rpammbl Ox3EB
w w Ymcno 6aiitos
p 0 w w o) g B 9 P paBHO
g 5 5 S S 3HAYEeHN0
10 o g 10 10 10 o 0 o LJIHbI
co © @ JleCKpUNTOPOB
an
PucyHok 19 — TpaHcnopTHbI/i nakeT ¢ cekyuein TCM (PMT)
Cybaeckpuntop
MeTka
cybaeckpun- Mone paHHbIX cybaeckpunTopa
Topa
. Yucno 6ainToB onpeaensieTcsl MeTKomn
1 Gaiit cy6aeckpunTopa
PervncTpaumnoHHbIii AeckpunTop
5 5 o .
s E © 2 dopmaT YaCTHBIX 2 o o
5 s =5 OaHHbIX (MeTop, E g E
=z S cxarms) §_ S =
%’: %’: S Bl S
) a) )
= S
0x04 o f o
0x05 ©) o O
OXFF
o . . Uncno 6ainToB paBHO 3HAYEHUIO AJIMHBI
1 Gair 1 Gavt 4 Gaiita JecKkpunTopa MUHyc 4 Gaiita
PucyHok 20 — PerucTpayuoHHbIAi geckpuntop, cogepxauwmnii N cybaeckpuntopos
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Tabnwuya 20— fdeckpuntopbl no NCO/M3IK 13818-1/MC3-T H.222.0

MeTka Tun peckpun- OnuHa 5 Bun faHHbIX
peckpuntopa Topa OaHHbIX, Gant

0x02 aan 1mm 3 Bupeo

0x03 asn 1 3ByK

0x04 o 4 EEﬂVIpOBaHHbIe BMZEO, 3BYK U AaHHbIE ANsl nepapxuyeckon Moayns-

0x05 o, 0on 10 255 :Jggl\:)?m,q:::blx (MeTop cxaTtua); YacTHble AaHHble, BKMYasa cy6-

0x06 aan 1 Tun anemeHTa goctyna 3l (cnavic, kagp, rpynna uaobpaxkeHui 1 T. 1.)

0x07 aan MapameTpbl hoHa (3agHero nnaxa)

0x08 aan [MapameTpbl NepegHero nnaHa

0x09 ng, non WHdopmMaumsi 0 gaHHbIX C OrpaHvyeHneM goctyna

Ox0A aan no 255 A3bIK 3BYKOBOIO COMPOBOXAEHUSA

0x0B na 5 ,I\/I/lréqlzlompmaBLHl}? O TOYHOCTM CHUCTEMHOW 4acToTbl, UCMONb3YEMON Ansi

0x0C na 4 Ema:Hble no ncnonb3oBaHu BycepoB Npu pemynbTUNNeKcupoBa

0x0D ng, non no 255 Paspelenne naeHTnmrkaumm 3eyka n Bugeo (copyright descriptor)

Ox0E ng 3 MakcumanbHas CKOpOCTb MOTOKa

Ox0F aan 4 VHAnKaTop YacTHbIX AaHHbIX

0x10 ng, non 6 WHbopmaumsa ans crnaxmearowmx 6ydepos

0x11 aan 1 MHopmauma ana cucTeMHOro gekogepa npuemMHuka

0x12 aan 2 WHdbopmaums o rpynne kagpoe (MPEG-1,-2,-4)

0x1B asn 1 Mpodune u ypoeeHb BUaeo MPEG-4 (MCO/M3K 14496-2)

0x1C aan 1 Mpodunb n ypoBeHb 3Byka MPEG-4

0x24 ng, non no 255 MeTKkn kOHTeHTa MeTagaHHbIX

0x28 aan 4 MapameTpbl kognpoBaHusa AVC

0x29 ng, oan Jo 255 Whodopmaumsa TYSUC (IPMPCIT)

Ox2A aan 15 [MapameTpbl BpEMEHN M TMNIOTETUHECKOrO OMNOPHOro aekogepa AVC

0x2B aan 3 MapameTpbl KOOUPOBaHNA 3BYKa

0x2D aan 4 vnn 12 [MapameTpbl TEKCTOBbLIX AAHHbLIX

0x2E aan no 255 PacwwupeHHoe onucanve 3syka MPEG-4

Ox2F aan no 255 Tvn 1 nHopMaLmMs O SOMONHUTENBHOM BUAEONOTOKE

0x30 nan 13 MapameTpbl pacwmpeHuss MacwTabupyemoro BUAeOKOANPOBaHUS
SVC (MCO/M3IK 14496-10/MC3-T H.264, npunoxenue G)

0x31 o 8 MHdbopmaums o cybnoTokax MHOropakypcHOro BMOeOoKOAUPOBaHUS
MVC (MCO/M3K 14496-10/MC3-T H.264, npunoxexue H)

0x32 aan no 255 MapameTpbl BMgeonotoka JPEG2000

0x33 no no 255 MapameTpbl CyGNoOTOKOB MHOFOpakypCcHOro Buaeokoagvposanusa MVC
(MCO/M3K 14496-10/MCO-T H.264, npunoxenve H)

0x34 nan y Tun kKagpoOBOTO YNOPAAOHMBAaHKA cTepeockonmyeckoro Bugeo (MCO/MBK
13818-2/MCO-T H.262)

0x40...0xFE

3apesepBrpOBaHbI MO YacTHblE JaHHble U gaHHble no ETCU EH 300468
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OkoHyaHue mabnuubi 20

MpumevaHus

1 OeckpunTopkl ¢ meTkamun 0x01 n OXFF He pomxHbl ucnonb3osatecs. MeTkn 0x00 n 0x35...0x3F 3apeaepeupo-
BaHbl MICO/M3BK 13818-1/MC3-T H.222.0.

2 NeckpunTtop ¢ MeTkor 0x09 moxeT Takke cogepxaTbea B Tabnmue TY (CAT).

3 Heckpuntopbl ¢ meTkamn 0x13...0x1A ncnonb3yloTcs AN ONMCaHUA AaHHbIX BbICOKOCKOPOCTHON Mnepedayqm
vHdopMaumu.

4 HNeckpuntopbl ¢ meTkamun 0x1D...0x23 1 0x2C cnyxat Ans onMcaHus SaHHbIX CMCTEMHOrO ypoBHs MPEG-4.

5 Heckpuntopbl ¢ meTkamm 0x24... 0x27 ncnonb3yroTca Ars ONMMCcaHns MeTagaHHbIX.

Tabnwuuya 21 — Oeckpuntopsl no ETCKY EH 300468

MeTka Tun geckpun- OnuHa 5 Bun faHHbIX

feckpuntopa Topa DaHHbIX, Gant
0x45 aar oo 255 Tun gaHHbIX, NepegaBaeMbiX Ha oBpaTHOM xody Mo BepTUkanm
0x46 non o 255 II_'II:pBaeMpeT;r')(;_I ,L;I,/IaHHbIX TeneTekcTa, nepegaBaemMbix Ha obpaTHOM xoay
0x51 aarn o 255 OnucaHne MUKpOU30BpaxeHui (Mo3anku)
0x52 aan 1 WaeHTudurkaTop notoka
0x56 aan no 255 MapamMeTpbl AaHHBIX Tenerekcra
0x59 asn o 255 Mapametpsbl cy6TMTpoB (Tvn notoka B TCMN (PMT) — 0x06)
Ox5F nan 4 OnucaHune YacTHbIX JaHHbIX
0x60 ng 6 Ccbinka Ha Apyrylo nporpammy npv nNepemMeLLeHnn JaHHbIX
0x65 na 1 Tun (pexum) orpaHuyeHuss goctyna
0x66 asn no 255 Tvn gaHHbIX BewaHus
Ox6A aan no 255 OnucaHmne napameTpoB kogupoBaHusa 3syka AC-3
0x6B nsn 1 ula;n;gfl; M TN BCMOMOTaTeNbHbIX AaHHbIX oKaToro 3syka MPEG-1,
mon | aozss | [ sepom e wbopuasn o e o nepen
0x70 aoan 1 MopaepmMBaeMbii TMN YaCTHLIX AaHHLIX B Nore agantauum
0x74 aan no 255 OnucaHne CBA3aHHOTO KOHTEHTa
0x78 na, asn no 255 3agepxka mexay AaHHeiMm ECM
Ox7A aan [o 255 PacwmpeHHoe onucaHue napameTpoB kogupoBaHusi 3Byka AC-3
OxX7B asn 110 255 KOoI;M(T::::gnZ?zzoz:;p%ii?zl); ::(:;blx Nno KOrepeHTHOW akycTudec-
0x7C aan Ao 255 MapameTpbl kogmpoBaHus 3Byka no MPEG-4 AAC, MPEG-4 HE AAC
0x7D nn 5 Sg;;::::: ;::::Z(Iimn Tabnuubl HOPMALMK O NMPUMOXEHNAX NPU
Ox7F na, gsn ao 255 PacwmpeHHblii geckpuntop

MpumevyaHwunsa

1 OeckpunTtop ¢ meTkon 0x51 moxeT nepeaaearbcs Take B cekuusix TOlM (SDT) u TUB (SIT).

2 [eckpuntop ¢ meTkor OxS5F moxeTt nepepasatbes Takke B cekumsix TCU (NIT), TOBM (BAT), TOM (SDT),
TWUMP (EIT) u TUB (SIT).

3 Heckpuntopbl ¢ meTkamn Ox7D n Ox7F moryt nepepaBatbest Take B cekumax TCU (NIT), TOBM (BAT),
TOM (SDT), TUNP (EIT), TCB (TOT) n TUB (SIT).
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B HeoGxoauMBbIX Cry4asix HOMeHKaTypa OCHOBHbIX 4eCKPUMTOPOB, NpMBeaeHHbIX B Tabnuuax 20, 21, Hapa-
LUMBaETCA 3a cHeT NpuMeHeHns cybaeckpmnTtopos (MCO/M3K 13818-1/MC3-T H.222.0) n aeckpunTopoB ¢ pac-
LWnpeHHbIMK MeTkamu (ETCU EH 300468). dakTnyeckn cybaeckpunTopbl M AECKPUNTOPLI C pacLLUMpeHHbIMA MeT-
KaMn — 3To ocobas pasHOBUOHOCTL YACTHbLIX AaHHBIX, KOTOPbIE MOTYT BKIHOYATLCA B COCTAB HEKOTOPbLIX OCHOB-
HbIX AecKpunTopoB. B oTnuune oT 0BbIYHbLIX 4ECKPMNTOPOB, CyBAECKPUNTOPLI U AECKPUNTOPLI C paclUMPEHHBLIMU
MeTKamu He codepxart nons «JnnHa geckpuntopar.

Cy6BaeckpunTopbl MOryT pasmMellatbes B geckpuntopax ¢ metkamu 0x05 un 0x80...0xFF. Oeckpuntop ¢
meTkol 0x05 (cm. Tabnuuy 20) HasblBaeTcs perncTpaunoHHbIM. CTpyKTypa pernctpaunoHHoro geckpunropa, co-
AepXallero B CBOeM COCTaBe HeCcKobko cybaeckpmnTopoB, NpeAcTasneHa Ha pucyHke 20. B geckpunTopax ¢
meTkamu 0x80...0xFF none «®opmat YacTHbIX AaHHBLIX» OTCYTCTBYET U CyDAECKPUNTOPLI CAeayroT cpasy 3a no-
nem «[nnHa geckpuntopay.

HeckpunTopbl C paclUMpeHHbIMU METKAMU UMEIOT TaKyto XXe CTPYKTYPY, YTO K cy6aeckpunTopsl (CM. pucy-
Hok 20). ns nepegayy Kaxg4oro Takoro AeckpunTopa UCrosb3yeTcsl paclUMPEHHbLIN AeCKPUNTOP, UMEIOLLUI MeT-
Ky OX7F (cm. Tabnuuy 21). JeckpunTopbl ¢ paclUMpeHHbLIMU MEeTKaMK UcnonbaytoTes B cekumsax TCM (PMT) ans
onpegeneHus::

- TMNa cucTeMsbl orpaHudeHus goctyna u UTI gaHHbix (paclumpeHHas meTka 0x02, AnvHa nons AaHHbIX —
ao 254 GainToB). [JeckpunTtopsbl ¢ pacluMpeHHon meTkoi 0x02 moryT ucnonb3oBaTthesi Takke B cekuusix TOBI
(BAT), TOM (SDT)n TUMP (EIT);

- TMNa CUCTEMbI 3aLUUTblI KOHTEHTA W TWNa AaHHbIX (pacluvpeHHast MeTka 0x03, gnuHa gaHHbIX — A0
127 nByx6aiiTOBbIX CIOB);

- JONoNHUTENbHONM NHpopMaLmK O 3ByKe (paclunpeHHas MeTka 0x06, AnvHa nons gaHHbIX — A0 254 6aiAToB).

PaclwuperHble meTkn 0x0C...0x7F 3ape3epBupoBaHbl Ans byaywimx uenei, a metkn 0x80...0xFF moryT
UCMoNbL30BaThLCA MO YCMOTPEHMIO BeLLaTensl.

OnvcaHue anemMeHTapHOro NnoToka nporpamMmsl (CM. pucyHok 19) cogepxuT B obLLem criyyae cnegylowme
COCTaBHble YacTu:

- TUMN NOTOKa;

- ngeHTUbUKaTop TpaHcnopTHeIX NakeTos (UTT1 M3MM), ucnonbayembix Ans nepegayuu notoka;

- AeCKpUMTOPbLI 31eMEHTapHOro NOTOKa;

- 3HaueHWe o6LLEeN ANUHBI AECKPUMTOPOB, BKIOYEHHbIX B ONUCaHWe NOToKa.

Tun noToka, ykasblBaeMblii B ONCaHWK MOTOKa, onpeaensieT Bua AaHHbIX, KOTopble OyayT nepegaBaTbcs B
TpaHCMOpTHLIX NakeTax ¢ uaeHTUudukatopom us nonst «UTM MN3M» Toro xe onucaHus.

OcHOBHbIE TUMbI MOTOKOB, OMUCAHWUS KOTOPBLIX MOTYT cogepxaTbes B cekumnax TCI (PMT), npusedeHsl B
Tabnuue 22.

Tabnuuya 22 — Tunbl NOTOKOB, ONMKUCLIBaeMbIx B cekumsx TCIM (PMT)

Tun noToka Bua naHHbIX
0x00 B3apesepsuporaH MCO/M3K 13818-1/MC3-T H.222.0
0x01 Bupgeo MPEG-1
0x02 Bupeo MPEG-2 (WCO/M3K 13818-2/MC3-T H.262) unn napameTtpsl MPEG-1
0x03 3Byk MPEG-1
0x04 3Byk MPEG-2
0x05 YactHble gaHHble B cocTase cekumin CU (MCO/MOBK 13818-1/MC3-T H.222.0)
0x06 YacTHble gaHHble B cocTaBe naketos M3 (MCO/MBK 13818-1/MC3-T H.222.0)
0x07 HanHele MHEG
0x08 HaHHble BbICOKOCKOPOCTHOW nepegaqn uhdopmaumm (MCO/MIK 13818-1/MCI-T H.222.0,
npunoxenve B (DSM-CC)
0x09 HaHHble, NnepegaBaemble Yepes cetn ATM
Ox0E JononHutenbHble AanHbie (MCO/MOBK 13818-1/MC3-T H.222.0)
OxOF 3Byk o MPEG-2 AAC ¢ TpaHcnopTHbIM cuHTakcucom ADTS
0x10 Bupgeo MPEG-4 (MICO/M3K 14496-2)
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OKoHYaHne Tabnuubl 22

34

Tun noToka
Ox11
0x12
0x13
0x15
0x16
O0x1A
0x1B
0x1C
0x1D
Ox1E
Ox1F
0x20
0x21
0x22

0x23-0x7E
OX7F

0x80-0OxFF

MpumeuvaHunsn

Bua paHHbIX
3BYyK MPEG-4 ¢ TpaHCnopTHbIM CUHTakcnucom LATM
[aHHble B nakeTax SL wan gaHHble notoka FlexMux MPEG-4
Cekyun CW B naketax SL wnmn B notoke FlexMux MPEG-4
MeTaziaHHble B cocTaBe naketos M3l
MeTagaHHble B cocTaBe cekuuii CU
Motok IPMP no NCO/M3K 13818-11
Bugeo nnn cyébnotokn Bugeo AVC (MCO/M3IK 14496-10/MC3I-T H.264)
3ByKk MPEG-4 6€3 g0ononHWTENbHOrO TPaHCNOPTHOrO CMHTakcuca
TeKkcTOBble AaHHble
LononHuTeNbHbIN BMAEOMNOTOK
CyénoTtok SVC (B AVC) no NCO/M3K 14496-10/MC3-T H.264, npunoxeHne G
Cyénotok MVC (B AVC) no MCO/M3K 14496-10/MC3-T H.264, npunoxeHue H
Bupeonotok JPEG2000
CTtepeockonmyeckoe BMAEO C kKagpoBbiM ynopsgoumaHnem no NCO/M3IK 13818-2/MC3-T H.262
3apesepBuposaHbl MCO/M3IK 13818-1/MCI-T H.222.0
Motok IPMP

YacTHble faHHble

1 3Ha4veHua Tuna notoka 0xOA...0xOD n 0x14 mcnonb3yTcs AN BbICOKOCKOPOCTHOW nepefayn gaHHbix DSM-CC.
2 3HaueHusa Tuna notoka 0x17...0x19 ucnonb3yoTca AN nepefayn AaHHbIX C LUKIMYECKUM NOBTOPOM.
3 3HaueHune OXEA ucnonb3yetcsa ana onucaHus nortoka VC-1.

Viepapxudeckasi CBA3b MeXxay 3fieMeHTaMu cnyxebHoi nHgopmauyun Tabnuy TBM (PAT) n TCIM (PMT)
oTpaxeHa Ha pucyHke 21.

Cekunmn TBIM (PAT)

\'t A
Cekummn TCI (PMT) Cekuumn TCI (PMT) Cekummn TCI (PMT)
t
[MporpammMHble
AecKPUNTOPbI MTn BON OnucaHns NOTOKOB
Onvcanne
OnucaHe OnucaHne notoka
noToka noToka
feckpunTop PacLuMpeHHbIii
[eckpunTtop YacCTHbIX LeckpunTop
[OaHHbIX
Jeckpuntop
[Oeckpuntop YacTHbIX
C pacLUMpeHHOW [OaHHBIX
METKO
[eckpuntop
C paclUMpeHHo
Cyb6aeckpunTtop Cybaeckpuntop METKOWA

PucyHok 21 — WNepapxusi aneMeHTOB cnyxe6Hoin nHgopmaumm TBM (PAT) u TCM (PMT)
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Mpumepbl 3anonHeHUs TpaHCMOPTHBIX NakeToB, cogepkallmx cekummn TCM (PMT) ans pasnnMyHbIX MeTogos
koguposaHus curHanos LITBY-2 n LITBY-3, npueeaeHsl B Tabnuuax 23, 24 n Ha pycyHkax 22, 23.

Tab6nwuuya 23 — lMpumep TPAHCNOPTHOIO NakeTa, cogepxawero cekumio TCI (PMT) ¢ onMcaHusamy NOTOKOB BUAEO-
OaHHbIX U 3BYKa, cxKaTbix no ctaHgaptam AVC n MPEG-2 COOTBETCTBEHHO

Homepa LecTHaguaTepuyHble CopnepxkaHue
BaiitoB 3Ha4YeHus
3aronoBOK TPaHCMOPTHOro nakeTa: drar Havana cekumm CU yctaHoeneH B “17;
1.4 OxA7402112 nTn = QxOOZj; CckpemObnvpoBaHus HeT; none agantaumn OTCYTCTBYeT; HoMep
naketa ‘0010
5 0x0 YHC = 0x0 (cekunss CH HaunHaeTcs cpa3sy 3a ykasatenem)
6 0x02 NC = 0x02 (naeHtudmkatop cekuun TCI1 (PMT) <
S
7,8 0xB017 dukcmpoBaHHble 6uThl ‘“1011°; anvHa cekumn — 23 Gawita % .
o |
9,10 0x0001 Homep nporpammbl — 1 2 E
11 OxC3 PeaepBHble 6uThl ‘“11’; Homep Bepcun TCIN — 1; dnar goc- ué E
ToBepHoctn TCM (PMT) yctaHoeneH B “1° g|e
©
12, 13 0x0000 Homepa Tekywen n nocnegHen cekumin CU (Hynn) @ g
14, 15 OxE101 PeaepsHble 6utsl “111’; UTM BOMM = 0x0101 é
15, 16 0xF000 PesepBHble 6uThl ‘1111’; anuHa nporpaMMHbIX geckpuntopos — 0
(NA orcyTctBYIOT)
17 0x1B Tun notoka — engeo AVC
Onnca- o
18, 19 0xE101 PesepsHble 6uTbl “111°; UTN N3M = 0x0101 Hne S
o
20, 21 0xFO00 PeaepaHbie 6uTbl “1111°; anuna aeckpuntopos M — 0 | noToka 1 <’é
(O3M otcyTcTBYIOT) °
22 0x04 Tun notoka — 3Byk MPEG-2 Onmca- g
23,24 OxE102 PeaepBHble Gutel “111%; UTI M3AM = 0x0102 Hue 2
notoka 2 | O
PeaepBHbie 6uThl ‘1111’; anuna geckpuntopos 3N — 0
25, 26 OxF000 (03N oTcyTeTBYtOT)
27...30 0x2B700BF6 KoHTponeHas cymma
31...188 Bce OxFF BanonHswwme 6anTol

Tab6nuua 24 — lMNpumep TpaHCNOPTHOrO NakeTa, coaepxaulero cekuuto TCMN (PMT) ¢ onucaHusimm anemMeHTapHbIX

MOTOKOB, CKaTbIX Mo cTaHgapty MPEG-2

Homepa LlecTHaguaTepuyHble CopepxaHue
6anTtoB 3HaveHuA
3aronoBOK TPaHCMOPTHOro nakeTa: drar Havana cekumm CUY yctaHoBneH B ‘17;
1..4 0x47402110 TN = 0x0021; ckpembrnnpoBaHus HET; Morne agantauuy OTCYTCTBYET; HOMEpP
naketa ‘0010’
5 0x0 YHC = 0x0 (cexuusi CU HaumHaeTcsa cpa3sy 3a ykasaTtenem)
NC = 0x02 (npenTtucbukatop cekumm TCI (PMT); dmkcupoBanHbie | < |
6..8 0x02B031 6utbl “1011°; gnuHa cekunmn — 49 GanTos 3 E
9,10 0x29D0 Homep nporpammbl — 10704 8 g
4
PeszepBHble 6uThl “11’; Homep Bepcumn TCIM — 3; cbnar goctoBepHo- 2 |F
11 0xC7 iq o | &
¢t TCM (PMT) yctaHoeneH B 1 5|5
[net 4
12, 13 0x0000 Homepa Tekywei n nocnegHe cekumit CU (Hynwn) S |8

w
[¢)]
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OkoHn4aHue mabnuusi 24

Homepa WecTHaguatepuyHble ConepxkaHue
bavitos 3HaveHusA
14,15 OxEOEO PesepsHbie 6uthl “111’; UTM BOIM = 0x00EQ
16, 17 OXFO11 PGSGP?HbIe 6uTbl ‘“1111’; OnUHa NPOrpaMMHbIX AECKPUNTOPOB —
17 GavitoB
MeTka geckpunTopa — OXOE («MakcumanbHas 2 g
18, 19 0x0EO03 CKOpPOCTb MOTOKa»); AnNvHa Aeckpuntopa — e |
3 Gaiita MporpaMMHblii S =
aeckpuntop 1 210G
PesepBHble OuThl ‘11’; MakcumanbHasi CKO- 8 | F
20...22 0xC030D4 poCTb NoTOKa B eauHULaXx «50 6anToB B CEKYH- I | &
ay» (3peck: 12500 - 50 - 8 = 5 mnH 6ut/c) % ac::
I
&)
s
MeTka geckpuntopa — 0x10 («MHdopmauma gns %
23, 24 0x1006 crnaxviearowmx bydepoBy); AnvHa geckpuntopa — a
6 GaliToB Mporpamm- |
Hbili aeck- |=
PesepeHble 6uThl “11°; ckopocTk onycTowerns npu- | puntop 2
25...27 0xC00271 eMHoro cuctemHoro 6ydepa B eanHmuax "400 out/c"
(3gecnk: 625 - 400 = 250 TbIC. BUT/C)
PeaepBHble 6uTbl ‘11’; paamep crnaxusatowero by-
28..80 0xC00400 thepa mynbeTunnekcopa B bavitax (3geck 1024 6anra)
MeTka geckpuntopa — Ox0B («UHdopmaums o Tou-
HOCTM CUCTEMHOW YaCcTOThI», Mcnoneayemow ans MBI
31, 32 0x0B02 1 MBOK, B MUAMMOHHBIX JOMNSAX 3HAYEHMS YaCTOThI); Mpo-
AnvHa geckpuntopa — 2 Ganta rPaMmHbIN
Aeckpun-
Crapwwii 61T ‘0’ — BHeLUHsIsl onopHasl YacToTa He TOp 3
MCMONb3yeTcs; pe3epBHbIN OUT ‘1°; wecTb OUT — Le-
33, 34 O0x423F Nas YacTb TOYHOCTM HACTOThI (3geck 2); Tpu buta —
MHOXUTEMNb M NpU Nokasarene creneHn —6m (3gecb
m = 1); pe3epeHble 6uTbl ‘“11111°. 3gecb TOYHOCTB
ycTaHoBkm yactotel 2 - 10-8
35 0x02 Tun notoka — enaeo MPEG-2 -
36, 37 OxEOEO PesepBHble 6utel “111’; UTM N3N = Ox00EO g
38, 39 OxF003 PeaepBHble 6utbl ‘1111°; gnuHa aeckpuntopos 3N — 3 Ganta 'é
Mertka 191 — 0x06 («Twun anemeHTa goctyna g
40, ¢1 0x0601 3M»); anmma A3M — 1 Gair peckpun- | & | a
_ | Top3n |2 | &
42 Ox02 Tun aneMeHTa goCTyna — Ha4ano Bugeonocne & o
AOBaTENbHOCTHU g
43 0x04 Tun notoka — 3s8yk MPEG-2 o
44, 45 OxEOF4 PesepBHbie outel “111°; UTM N3N = 0x00F4 : §
=
46, 47 0xF006 PeaepeHble 6uthl “1111°;  anuna pgeckpuntopoe 3N — 6 Gaitos § &
o
48, 49 0x0A04 Metka 13 — Ox0A («A3bIK 3BYKOBOIO CONpo- c
BOX/EHWS W TMN 3BYKay), AnmHa 19N —4 6aiita | neckpun- %
50...52 0x697461 ita (A3bIK 3BYKOBOrO CONPOBOXAEHWUA — WUTanb- Top 3N §
SIHCKMIA) &
53 0x0 Tun aByka — He onpegenex
54...57 0x02CB6C60 KoHTponbHasa cymma
58...188 Bce OxFF 3anonHawwme 6anTbl
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B npumepe Ha pucyHke 22 onucaHue oxatoro suaeonotoka (B cooteeTcteum ¢ SMPTE RP227 [15]) cogepxuT:

1 Tun notoka — OxEA (Bugeonotok VC-1);

2 Upentudumkrop 0x045 TpaHCNOPTHBIX NAKeTOB, HA3HAYEHHLIX AN nepeaayun cxkatoro sugeonotoka VC-1;

3 3HaueHne cymmMapHoOI ANUHbBI AeCKPUNTOPOB cxaTtoro BuaeonoToka VC-1 (14 6aittos);

4 MeTky 0x05 peructpaumoHHOro AeckpunTopa, UMeLLEro none AaHHbIX AnvHou 12 6aiTos, B kKoTopoe
BKIHOYEHbI:

- YyeTbipexbaiiToBbli naeHTUdMKaTOp hopmaTta gaHHbIX 0x56432D31 — 6ykBeHHO-LUMdPOoBOE 0603HaYeH e
npumeHsiemoro metoga cxatus (VC-1);

- cybaeckpuntop ¢ metkoit 0x01, B 0oaHO6aNTOBOM Nofe AaHHbIX KOTOPOro cogepxutcst ko 0x94 ynyuiieH-
Horo npoduns yposHs 3 VC-1 (cM. Tabnuuy 9);

- cybaeckpuntop ¢ metkoi 0x02, B ogHo6GaiTOBOM rnose AaHHbIX KoToporo cogepxuTcst kog 0x05, oaHava-
IOLLIWIA, YTO 3rIEeMEeHTOM 0CTYMNa OMUChIBaeMOro 3neMeHTapHOro NnoToka SiBNAeTcs kaap (Apyrve BO3MOXHbIe 3Ha-
YeHus ang cuctem LITBY-2, 3: 0x01);

- cnaic unu anemeHT goctyna sugeo, 0x02 — anemeHT goctyna suaeo, 0x03 — Touka Bxoga unu nocnego-
BaTesibHOCTb, 0X04 — nocneoBaTenNbHOCTL;

- cy6aeckpunTtop ¢ meTkoil 0x03, B Tpex6aToBOM Nomne AaHHbIX KOTOPOro coaepXutcs kog OxF1F423,
MO3BONSAOLLWIA BLIMUCAUTE 3HAYEHWE MUHUMAITbHOTO pasmepa Buaeobydepa B cooTBeTCTBUM ¢ hopMyrioi

Vmin = (d+1) - 2°** [6aiiT),

rae uenoe b sagaetca YeTbipbMsA MNagwmnmMmn Gutamu nepeoro bavita, a uenoe d — asyms cnegyoLimmy 6antamu
nonsa aaHHelx cy6aeckpunTopa (B npumepe: b =1, d = 62499 1 Vmin = 2000000 6aiiToB).

Cekuusa
@ 3aronoeok | __ Onucanne cxatoro sBupgeonotoka VC-1
m =
b cekuum a p - S
1 S erMCTPaUMOHHBIN OECKPUNTOP ol 3
m 4
g o~ = | © @ g 8 ]
o = IR = Cy6ne- Cybne- [ Cybme- [ S| |&
g <2 O § sl 2|3 -y ckpuntop 1 | ckpuntop 2| ckpuntop 3| 2 E 3
[ T i c o]
g Jlelzla|s|5|58 s 38 |w x| &g
Els|5 ©|laal|F Qo olg |5 = s E)
= 8 S s I < X @ [ o Q © S| ®
2 lo MR- T - 1= 2 2 o ¢ g g8
||| 5|52 |x]|&|%|e]|B w| & z @ @ AR
21>12 55|88 |8 |xal8|2|5|EE2|8 2 S z.|5|5l5
o g gla|efc g 38| & g|o é-é 5| a 8 5 s3 I[g|8
o S| BlF|lo]| s éé © o |8 1215 |@ > g =] g g Sl
8| [B]%|e|gls|2|2%|SlElC|88s|5 (8] = |&E| =|5|=8]|8l3|°
= = INA RS dle|lss|z|IFIE |H23|lag |2 |o o o o || 3| C|=
o I Z | = El ) [ T= T DlsalE|lsS |= & = E = T O O
[~ s|slel=|>|8|52]|s Clzolo |8 s ) £
™ I 5|T|5| & 30| ® E5[=|8 8 s G oI
= =z (&) [0 C C = Q. [ = = =
alr o | 2 = I Q o s
8 o [ o< S = N > Q. [ =
m | FIS|EIT| o = = C ® I
© = C hN = =
: E
= = =
s o s
=, * =
L <t
T
e w & = Q) w
N L (s oty (s o
N X | = olw| X wlwlo|a <~ L
Wwlola| S|los ||| & E | o [©|N |— <t N 0 |o s 3
S |28 :181%]88] ZIEI82|5] % |g| 28|k =
H : o :
N RS (XS X| X| © Sl 5| % X % (@) S S S | & > &
< NIE=) S| o © ol & |& |\ S %
x =] (=} X 3 S
o oM = S
E S
Jaa]
o
=
5]
®© o ® o|lo| © [te] ol @ | o] ® © ©
E[ElElE|IEISE| E|E = ~lEl Bl E == |5 R = S | E E =
s S = PR I = I | S = | S = =
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PucyHok 22 — lMpumep TpaHCNOPTHOrO naketa, cogepxawero cekumio TCI (PMT)
C OnucaHMeMm aNemMeHTapHOro BUAEONOTOoKa, cxaToro no craHpgapty VC-1
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Cekuus TCI (PMT)
© 3aronoBok cekuumn P Onucanune engeonotoka EVC
i
a
Q o
z - e = PerncrpaumnoHHbIn geckpuntop o
= s O = © ta \ — 2w =
[41] n

o ) Fle s 58 3 -2 o |Cybaeckpuntop | 2| = | 2
S (2 |z[p| & 2 S 2 x o9 5 BepcUmn 51513
L = = m @© c O

(&) o = s
a 2 _|z]e 3 3~ = = ey g a © a -3 [
o) ) Q|lo -|®© I o o o X © © Qo g I T o) X | © =
5|1 |lz=(2| 8| S| o8] 2| B |R8 | 2 s & AE1E
215|g|52|a|8 =8 58 5| 5 |S8| S| §|a SHE
S1T|15[55I8l8 152 =8| 5x| 2|2 ]| g8 s |8 T 8| §

b4 N x
F SAFEINEREEIE ss| c|el O x © © z x| E|C
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Pucyrnok 23 — lNpumep TpaHCNopTHOroO naketa, cogepxawero cekumio TCI (PMT) ¢ onucaHnem
aMeMeHTapHoOro BUAEONOToKa, cxaroro no craHgapty EVC

B npumepe Ha pucyHke 23 onncaHve cXKaToro BUAeOnoToKka CoaepKuT:

- TMn notoka — 0xDD (BmngeonoTok EVC);

- naeHTupunkTop 0X046 TpaHCNoPTHLIX NAKeTOB, HA3HAYEHHLIX A4S nepedaydn oxatoro sugeonotoka EVC;

- 3Ha4YeHWe cyMMapHoW AnvHbl AeckpunTtopoB BuaeonoTtoka EVC (8 Gavitos);

- MeTKy 0x05 perncTpalMoHHOro AecKpUnTopa, UMetoLLero nomne gaHHbIX AnnHon 6 6aiToB, B KOTOpoe
BKJTHOYEHbI:

- YeTblpexbariToBbI naeHTUdUKaTop chopmaTta AaHHbIX — OyKBEHHO-LUMPPOBOE 0603HaYEHE NPUMEHSAEMO-
ro Metoga cxartus;

- cybneckpunTop ¢ meTkoi 0x01, B oaHOBaTOBOM nore AaHHbLIX KOTOporo cogepxutcesa kog 0x01 sepcuu
koneka EVC.

6 MeToabl U3aMepeHU NapameTpoB LM(PPOBOro TPaHCNOPTHOrO NOTOKa
TeneBUAEHUS BbICOKOW YE€TKOCTH

6.1 Nepenpaya yudpoBoOro TpaHCNOPTHOro NOTOKA TeNneBUAEHUA BbICOKOM Y€TKOCTHU

TpakT nepeaayn LMpoBbIX TENEBUIMOHHBLIX CUrHANOB BLICOKOWN YETKOCTU, ONpeaeneHHbI Kak TpakT nepe-
Aaun uncppoBoro TpaHCMOPTHOro NOToKAa, COCTOUT U3 CneaytoLLnX 3BeHLEB: LMpoBoe TeNeBU3noHHOE paguone-
peparoLee yCTPOUCTBO, paAnoYacTOTHLIN TpaKT Nepegayn u npodeccrmoHansHoe UndpoBoe UHTErpupoBaHHoe
npuemHoe yCTpoNCTBO. BXOAHLIM 1 BLIXOAHBIM CUrHANaMM TpakTa SBMSIOTCA CUrHasnbl LM pOBOro TpaHCNOPTHOO
noToka.

MepeyveHb cpeacTB M3MEpeHUiA U TexHOMor4eckoro 06opyaoBaHus AN UsMepeHuiA napameTpoB CTPYKTY-
pbl U cUHTaKecuca UndpoBOro TpaHCMOPTHOMO NOTOKa NPUBEAEH B NpunoxeHuu .

6.2 MeToabl U3aMepeHUi NapaMeTpoB CTPYKTYPbI U CUHTaKcuca LudppoBoro TpaHCNoOpPTHOrO NOTOKa

Cxema NpoBeaeHNA U3MepeHUii NnapaMeTPOoB TpaKkTa nepedayn LMgpoBore TpaHCnopTHOro NoToka npuee-
AeHa Ha pucyHKe 24.

MeToa naMepeHus napameTpoB TpakTa nepedadu LdpoBoro TpaHCNOPTHOIO NoToKa 3aKtoYaeTcs B cre-
ayroLiem.

Ha Bxopg TpakTa nepegauv LITI nogaeTcs LndpoBOIA TPaHCNOPTHIM MOTOK OT UCTOYHMKA LM POBLIX TENEBM-
31OHHBIX CUrHAMOB CO CXKaTWEM.
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BbIX0AHON LM POBOW TPAHCNOPTHLIA NOTOKYepes AeKoaep LMGPOBOro TPaAHCNOPTHONO NOTOKa NojaeTcs Ha
YCTPONCTBO OTOGpPaXeHNa TeNeBU3NOHHbIX n306paxeHunii. BxogHow n BbixogHoi LTI TpakTa KOHTpOAupyTca
aHanusatopom LTI. MapameTpbl Tpakta nepegauun LTI ycTtaHaBAmMBalTCA COOTBETCTBYOLWMUMUN HOMUHAIbHOMY
pexumy paboTtbl. 3atem LTI ncToYHMKa OTKAOHAeTCa OT BXo4a Tpakrta nepejayn v Ha BXog TpakTa nogaetcs
LITN oT reHepaTopa ncnbliTaTeNbHbIX LU POBbLIX CUTHANOB TPAHCNOPTHOrO NOoTOoKa. AHANIN3aTopoM LU poBoro
TPaHCNOPTHOrO NOTOKa, MOAKMIOYEHHbIM K BbIXOA4Y TpakTa nepegayun LITM, npon3BogAaT nsmepeHne CKopocTu ne-
pefayv LM POBOro TPAHCMNOPTHOIO NOTOKA, NapameTpoB CTPYKTYPbl M CUHTaKCUca LM POBOro TPAHCMOPTHOIO
noToka, AXuTrepa.

PucyHok 24 — Cxema M3MepeHuii napaMeTpoB TpakTa nepegayn LuMdpoBOro TpaHcnopTHoro notoka (LTM)

6.2.1 MeToAabl M3MepeHnin napamMeTpoB paguonepenarnLLnx ycTponcTs B cuctemax TBY co cxatvem und-
pOBOro noToka

OCHOBHbIMU U3MepPSeMbIMM NapamMmeTpamum UM POBLIX pagruonepefatoLlinx yCTPONCcTB ABAATCA:

- CMEeKTP M3NyyYeHus, MpoBepsieMblii HA COOTBETCTBME CNeKTpasibHOW Macke fONYCKOB;

- KO3 PULMEHT OLLNGOK MOAYNALNN;

- CUTHa/bHOE co3Be3jue.

Cxema nsmepeHunii napameTpoB LN POBLIX pagnonepegatolmnx yctpoiicts LLTBY npuseneHa Ha pucyHke 25.

PucyHok 25 — Cxema v3mepeHuii napameTpoB pajuonepearoLllero ycrpoicTea
LMPOBOro TeNEBUAEHNS BbICOKOW YETKOCTU
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MeToa n3mepeHus napameTpoB LU PoBOro pajuonepesaoLLero yCcTpolicTea 3akovaeTcs B CefytoLem.

Ha Bxog4 umcpoBoro pagvonepesarLlero ycTpoiicTea nogaT LGPOBOM TpaHCNopPTHLIA noTok (L TM) ot
reHeparopa ucnbiTaTeNbHbIX LMPOBbLIX CUTHA/I0B TPAHCNOPTHOrO notoka. C KanMbpoBaHHOro aTTeHaTopa Yepes
N3MepUTENbHbIA 4EMOAYNATOP U feKodep LMGPOBOA TeneBm3noHHbIn curHan (LLTC) nogaeTtcs Ha yCTPOMCTBO
0TOBGpaXKEHUSI TENEBU3NOHHBIX N306paXKEHWIA.

AHanunsaTopom LndpoBOro TPAHCNOPTHOIO MOTOKA KOHTPONMPYIOT NapameTpbl LMPOBOro TPAHCNOPTHOTO
noToka Ha BXoAe LMpoBOro TeNeBM3MOHHOI0 paguonepesatoLero yCTpoicTBa 1 Ha BbIXO4e N3MepUTEeIbHOro
Jemogaynstopa.

LindpoBoe TeneBusnoHHoe paguonepejarollee yCTPOWCTBO yCTaHaBANBAKOT B pabounii pexum. Namepu-
TeNbHbIM AEMOAYNSATOPOM U3MEPSIOT COOTBETCTBME CMEKTPa U3/y4eHuss CekTpanbHol Macke AOMyCKoB, KO-
hMLMEHT OLLIMBOK MOAYNSILUN, CUTHAIbHOE CO3BE3aNE.

AHaIM3aTopoM CMeKTpa OCYLLLeCTB/AT KOHTPO/Ib YACTOTHONO CNeKTpa N3nyyeHnss LntpoBOoro TeneBrn3noH-
HOro pagvonepegaroLLero yCTpocTBa U COOTBETCTBME CNeKTpa MPUHATON Macke A0MYCKOB.

6.2.2 MeToabl U3MepeHnii NnapameTpoB NPOeCcCUoHaIbHOrO MHTErPUPOBAHHOIO NPUEMHOrO YCTpOlicTBa

MpodeccnoHanbHoe UUdpPoBOE UHTErPUPOBAHHOE NPUEMHOE YCTPOMCTBO BKOYAET B cebs1 AemoaynaTop
paguocmrHanos naekogep LMpoBoro TpaHCMNOPTHOrO NMOTOKa.

K OCHOBHbIM MapameTpaMm NpogiecCUoHaIbHOro LMPOBOro TeNEBU3MOHHOTO UHTErPUPOBAHHOIO NMPUEMHN-
ka oTHoCATCS:

- n36mparenlbHOCTL B paboyeM Anana3oHe 4acTorT;

- n36upaTenbHOCTb N0 COCEAHEMY U 3epKaslbHOMY KaHasam;

- kK03(hPMLMEHT BUTOBLIX OLUMGOK Nepes BHELHUM AeKO4EPOM;

- OM03HaBaHNe M oTO6GpaXeHNE PEXMMOB TE/IEBU3MOHHOIO paanonepesarimnka,;

- YPOBHU BXOAHbIX CUTHAMOB;

- YPOBHW BbIXOAHbIX CUTHAIOB;

- YyBCTBUTE/ILHOCTb.

Cxema M3MepeHunin napameTpoB NpotheCcCUOHANILHOTO MHTETPUPOBAHHOIO NMPUEMHOTO YCTPOCTBA NprBeae-
Ha Ha prcyHke 26. OHa BkoYaeT B cebs LM poBoli TeNEBU3NOHHbI paaronepefaTyuk, reHepaTop UcnbitTatesb-
HbIX LUPOBbLIX CUTHA/IOB TPAHCMOPTHOrO NOTOKA, aHaM3aTop LMdpoBOro TPaHCNOPTHOrO NOTOKa M yCTPONCTBO
0TO6GPaKEHUS TENEBU3NOHHBLIX N306PaKEHWIA.

PucyHok 26 — Cxema m3mepeHuin napameTpoB npodeccrnoHasbHOro
LMK POBOro UHTETPMPOBAHHOIO MPWEMHOTO YCTPOMNCTBA

MeToa n3mMepeHuii napaMeTpoB NPodECCHOHANBHOIO LMPOBOIo MHTEFPUPOBAHHOTO NPUEMHOTO YCTPOIi-
CTBa COCTOMT B C/lieAytoLeM.

McnbiTaTenbHble CUrHasTbl OT FeHepaTopa UCnbITaTebHbIX LMGPOBbLIX CUTHA/IOB TPAHCMNOPTHOrO NOTOKa Mo-
[atoTca Ha UMDPOBOI TeNeBU3NOHHBIV paguonepeaaTunk, BbIXo4 KOTOPOro Yepes KaimbpoBaHHbIi aTTeHaTop
NnoACOoeaVHSIETCS KO BXOAY AemMoaynaTopa.
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LindpoBsoit TpaHCMopTHBIN MOTOK UCTILITAaTENbHBLIX CUTHAMNOB C Bbix0oAa AeMoaynaTopa AekoanpyeTcsa 1 no
nonyYeHHbIM TENeBU3NOHHLIM U306paXKeHUAM UCTbITaTENbHBIX TAGNULL YCTPONCTBOM OTOGpaXKeHUA TeneBU3NoH-
HbIX M306pakeHN NPOU3BOAUTCS KOHTPOIbL NPeobpazoBaHUn CUTHaNOB UHTErPUPOBAHHOTO NPUEMHOIO YCTPOWA-
cTBa.

MapameTpbl LMPOBOro TPAHCMOPTHOMO NOTOKa OLEHWUBAKOTCS aHaIM3aTOPOM LMPOBOro TPAHCMIOPTHOTO
noToka.

6.3 OcHoBHble Tpe6oBaHUA K annapaTtype ANA U3MEPEeHUsl NapaMeTPOB CTPYKTYPbl U CUHTaKcUca
LM poBOro TpaHCMOPTHOrO NOTOKA

leHepaTop ucnbiTatensHbIX LdPOBLIX CUrHANOB TPaHCNOPTHOIO NMOTOKa AoSbKeH obecneynBartb:

- hopMupoBaHUe LMPOBOro TPaHCNIOPTHOTO NOToka, cooTeeTcTytowero MCOMOIK 13818-1/MC3-T H.222.0
[1] v conepsaluero ucnbiTatensHbIe CUrHanbI;

- BO3MOXXHOCTb U3MEHEHMWS CKOPOCTU TPaHCMOPTHOMO NOTOKA;

- BO3MOXHOCTb BBOZA NpeAHaMepeHHbIX OLIMBOK.

BbixoaHble uHTepdeinchl reHepartopa AomkHbl cooteeTcTBoBaThL FOCT P 52592—2006 ans cxartoro umdgpo-
BOrO MOTOKA.

Ananusatop umdposoro TpaHcropTHoro notoka (LITT) aomkeH obecneunsaTts:

- aHamua napameTpoB LTI B peanbHom Maclitabe BpemMeHu;

- aHanua nakeTtoB LITT anuHoi 188 6aitos 1 204 Ganta;

- usmepeHue akTU4ecKon CKopocTU MynbTUnNekcuposaHHoro LITIT;

-onpepeneHue addekTusHon ckopocTv LITTM ans kaxxaon nporpamMmbl U KaXKaoro TUna TpaHCNopPTHLIX Nake-
TOB B OTAENBHOCTY;

- onpegeneHue owmbok LITI B cooTBeTCTBUM C rpynnamu npuopuTeTa no pekomeHaaumm ETCU TO 101 290
[12], HacTpoiKy napameTpoB aHanM3a;

- aHanus Tabnuu, cuctemHomn nHdopmaumm LTI,

- MPOCMOTP cocTaBa NpPorpamMm BHYTPU TPAHCNOPTHOO NOTOKA;

- usmepeHue azoBoro ApoXaHus (HKUTTepa) Nporpammel, BbibpaHHo ns LITTT;

- BbIBOZ, Ha AMUCTINEN NepCcoHarnbHOro KoMnbloTepa Tekyluein nHdopmavmm o napametpax LITI v 06 owmbkax
C BO3MOXHOCTbH0 Bonee getansHoi 06paboTkuy;

- MakcumanbsHyto ckopocTb BxogHoro LITMN — 108 M6ut/c;

- Npegenkl onyckaeMoi NorpeLHocT namepeHust ckopocti LTI — + 100 6uTt/c;

- AWanasoH n3mepeHus hasoBoro ApoxaHusi MporpaMMHbIX TaKTOB (AkuTTepa) — + 1000 He;

- paspeLluatoLLyto cnocoBHOCTE MaMepeHus hasoBoro APOoXaHUA NPOrPaMMHBIX TakTOB — OAWH Nepuoa
TakToBo# YacTtoTel BOIM (PCR).

Hekogep undpoBoroe TpaHCNoOpTHOro MOTOKa AOIPKEH obecnevnBaTh:

- AekoaupoBaHne LMGPOBbLIX TPaHCMOPTHLIX MOTOKOB, COOTBETCTBYHOWNX MeTodam cxaTtus MPEG-2,
AVC/H.264,VC-1, EVC n TpebosaHuam MCO/M3IK 13818-1/MC3-T H.222.0 [1];

- bOpMMpOBaHME AEKOANPOBAHHBLIX LMPOBLIX TENEBU3NOHHBLIX CUrHAMOB C NapamMeTpamin pasfoXeHust
1250/25/1:1 1 1250/50/2:1 Npu yacToTax AMCKPETA3aLMN CUTHAMOB SIPKOCTU fyy = 74,25 MITL, 1 LBETOPa3HOCTHBIX
curHanos fye =37,125 MIy;

- nprem LMdPOBbLIX TPAHCMNOPTHLIX MOTOKOB MO BXOAHbIM WHTepdelicam B cootBercTBuM ¢ FTOCT P
52592—2006 1 SMPTE 305.2M [13];

- Bbidauy UndpoBbIX TEMEBU3NOHHBIX CUrHaIOB MO BbIXOAHBIM MHTEpdeiicamM B COOTBETCTBUM ¢ PekoMeHaa-
unen MC3-P BT.1120-7 [6].

MamepuTtenbHble 4eMoaynsiTopbl 4OMMKHLI obecrneumBars:

- U3MepeHue kodduLmeHTa GUTOBLIX OLLMOOK,;

- U3MepeHne napameTpoB Moy sALUN: koadduLmeHTa oGOk MOAYNALWN, BENUYMHEI BEKTOPa OLLMGKM,
cpeHero 3Ha4YeHUsi CUCTEMHOW OLLIMDBKW, AeBUaLIMN CUCTEMHON oNGKN, aucbanaHca aMnnnTya, KBagpaTypHON
oLINGKK, hasoBOro MKATTEPA;

- 0TOBpaXKeHNe CUrHaNbHOrO CO3BE3AMS Ha NIOCKOCTHU;

- (hopMUpoBaHNE AEMOOYIIMPOBAHHOIO LIMPPOBOro TPaAHCTIOPTHOMO NOTOKA;

- BblAa4y AeMOaynMpOoBaHHbIX LMPOBbIX TPAHCTIOPTHLIX MOTOKOB MO BbIXOAHLIM MHTepdelicam B COOTBET-
ctBum ¢ FTOCT P 52592—2006 n SMPTE 305.2M [13];

- HACTpPOWKY Ha NobOoI N3 KaHaNoB BXOAHOIO AManasoHa 4acToT,

- BO3MOXHOCTb NOAKTHOYEHMS K MepCoHarlbHOMY KOMMbIOTEPY A5 BTOPUYHON 06paboTkn MHopmaLmu.
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MpunoxeHve A
(cnpaBo4HOE)

MpuHUMNbI KOAMpoBaHUA curHanos LUTBY-2,3 no ctaHpapty MPEG-2

A.1 O6Llasa cxemMa KognpoBaHWs/4eKognpoBaHnst BUOEOCUTHAIOB
O606LeHHan cxema npoLeccoB KOAMPOBaHMA U AEKOAMPOBaHWS BUAEOCUTHANoB no cTtaHgapty MPEG-2 npeg-
cTaBneHa Ha pucyHke A.l.

KoauposaHue
VismeHeHve
nopsiaka cnefoBaHus n
aMoe o
kagpos KOCEHyCHoe KsaHTa- BHTponuiiHoe 3
KogviposaHue
npeo6pasoBaHvie Bane Anp
| MpepackasaHve [leKBan-
OueHka dopmrpoBaHue ToBaHWe
OBWXeHnA nporHosa
- I ¢
HakonneHue gekoaMpoBaHHbIX Kggﬁ?;_?fe
N306paxeHui + Y
npeo6pasoBaHvie
[ekoanposaHune
a1 SHTDOMHOE i O6patHoe HakonneHve
POl ff;:l_la:e KOCWHYCHOE + [JeKOIPOBAHHBKIX
npeob6pasoBaHue N306pakeHwnit

KomneHcaums asmkeHns

PucyHok A.1 — Tlpouecchl KoANPOBaHWSA U 0eKOAMPOBaHWSA BUAEOCUTHAIOB
no ctaHgapty MPEG-2

OueHka ABWXeHMA (Mpefcka3aHne) — MOWUCK B paHee 3aKoAMPOBAaHHbLIX M BOCCTAHOB/IEHHbIX (OMOPHbIX) Kaapax
hparmeHTa n3obpaxeHnsa (NPOrHo3a), MakCUMasnbHO MOXOXEro Ha TeKyWuiA KogMpyemblid doparmMmeHT.

Kaxabl/i onopHbIi oparMeHT, KOAMPYEMbI 6e3 npeAckasaHus, U KaxAblii MacCuB NO3/IEMEHTHbIX pasHOCTel
Mexay KoauMpyeMbiM (DparMeHTOM U ero NporHo3omMm (Maccue ownboK npeackasaHusl) nojseprawTcs NpsMomy ABYMep-
HOMY AMCKPETHOMY KOCUHYCHOMY Mpeo6pa3oBaHuio.

[ns ymeHblleHusi o6bema nepefaBaemoii MHOpMaLMK MOJyYeHHble B pe3ysbTaTte KOCUHYCHOro npeobpasoBa-
HUSA TPAHCCHOPMaHTbl KBAHTYKTCSA MyTeM AefIeHUsi Ha 3M1eMEHTbl MaTpulbl KBaHTOBaHWS.

KBaHTOBaHHble TpaHCOPMaHTbl U yka3aTenn NPOrHo3oB (BEKTOPbl ABWXEHUS) KOAUPYKTCS KOAamu NepeMeHHOoM
ONVHBbI C YyY4eTOM CpefHecTaTUCTMYEeCKMX CBOWCTB (DparMeHTOB (Tak Ha3blBaeMoe CTaTUCTUYECKU COriacoBaHHOE Wan
3HTPONUINHOE KOAMpPOBaAHUE).

C uenblo npefoTBpaLLeHUs HaKOM/IEeHUs OLMOBOK, Kak 3TO MPUHSATO B cucTeMax ¢ AnddpepeHuynansHoli nMnysbc-
HO-KOA0BOW MoAynsAuuei, Kogep COAEPXMT B CBOEM COCTaBe y3en AekoaupoBaHusi. lMpouecc AeKoAMpOoBaHUSi OLLIMGOK
npeackasaHus 1 OMopHbIX hparMeHTOB BK/IHOYAET AeKBaHTOBaHWe TpacopmaHT U obpaTHOe KOCUMHYCHOe npeob6paso-
BaHMe MaccuBOB. [1151 BOCCTaHOB/IeHUs1 (pparMeHTOB U306paxeHns, 3aKoAUPOBaHHbLIX C Npejcka3aHueM, AeKoAupo-
BaHHble OLWMOKU NpeackasaHusi CyMMUPYHOTCSl C 3/IeMeHTamMy COOTBETCTBYIOLLEr0 NPOrHo3a. PeKoHCTpynpoBaHHbIe M306-
paxeHusi, MpakTUYeCKM coBMajawolive c NoCTynalwLUMU Ha BXOJ Kofepa, coxpaHsiloTcs B 6ydepe ans nocneayrowero
npepackasaHus.
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MonHbI Npouecc AekoaMpoBaHWSA M306paxeHnii Ha NpuemMHOol CTopoHe (B Aekofepe) BkAYaeT ABa AOMNOMHU-
TenbHbIX 3Tana: 1) aHTponuiiHoe AeKoAWpOBaHWe KBaHTOBaHHbLIX TPaHCOPMAaHT U BEKTOPOB ABWXEHUA U 2) KOMMNEeHca-
LUMI0 ABWXEHUA, T. €. BOCCTAHOB/IEHNE MPOrHO30B C MCMO/Ib30BAHNEM BEKTOPOB [ABVKEHUS.

A.2 dopmaTbl cybaMcKpeTM3aUmn LBETa

[ns kogupoBaHus curHanos LTBY-2 n LUTBY-3 no ctaHgapty MPEG-2 MoxeT 6biTb MCMO/b30BaH popmat cybauc-
KpetTnsaumm ugeta 4:2:2 unn 4:2:0 (NnpegnoytuteneH Ans BewaHus). dopmat 4:4:4, npuMeHseMblil AAs CTYQUIAHOTO
npoun3BOACTBa, fasiee He paccmaTtpuBaeTcs.

PacnonoxeHne otcuetoB B kagpe ana copmatoB 4:2:2 n 4:2:0 nokasaHo Ha pucyHke A.2.

Ctpoka 0 ® x ® X ® X X X—X—X X
0] (6] (0]
Crpokal ® X ® X ® X X X X—= X=X - X - OTcueThbl APKOCTY;
Crtpoka 2 ® X ® X ® X X X— X— X—X - O - oTcueTbl LUBETOPA3HOCTHbIX
cuUrHanos
Crtpoka 3 @X ® X ® X 9( X ?( X 9(
4:2:2 4:2:0

PucyHok A.2 — dopmartbl cybanckpetusauymm ugeta 4:2:2 n 4:2:0

[na nepesoga chopmaTa cybanckpetusaumm 4:2:2 B oopmart 4:2:0 B npocTeiiluemM cnyyae, npu NOCTPOYHOM passo-
XeHun (LUTBY-3), MoxeT 6biTb MCMOMb30BaHa MosycyMMa 3HayeHuli Bbllenexalero u HmwKenexawero oTcyeTos

Ck (y) =05 CR(2y) + 0,56 CR(2y + 1), CB (y) =0,5 CB(2y) + 0,5 CB (2y + 1),

roe y = 0...575 — BepTUKa/bHbIi MHAEKC BbIXOAHbLIX MACCUBOB LBETOPA3HOCTHLIX KOMMOHEHT aKTUBHOI 4YacTu kagpa.
BoccTaHoB/ieHME MOXET 6biTb peasin3oBaHO KOMMPOBAHWEM OTCUETOB LBETOPA3HOCTHbLIX CUTHAIOB B CTPOKM, W3
KOTOPbIX OHW 6bIIN NOJYYEHbI:

CR(2y) = CR(2y + 1) = Cp (y), CB (2y) = CB(2y + 1) = CB (¥).

AHaOrMYHO NpY YepeccTPoUHOM pasnoxeHun (LTBY-2) MoxeT 6biTb MCMO/b30BaHa B3BelleHHas Cymma oTcue-
ToB OZHOTO NOSS:

Ck (2y) =34 CR(4y) + 14 CR(4y + 2), CB(2y) = 34 CB (4y) + 14 CB (4y + 2) Ans Bbllwenexauiero nons;

CR(2y+ 1) =14CR(4y + 1) + 34 CR(4y + 3), CB (2y) = /4 CB (4y + 1) + 34 CB (4y + 3) AN HMXKenexaulero nons.
Mpn o6paTHOM BOCCTAHOB/EHWU:

CR(4y) = CR(4y + 2) = CR(2y), CB (4y) = CB (4y + 2) = CB (2y);
CR(4y+ 1) =CR(4y+3)=CR((2y +1),CB(4y+1)=CB(4y + 3) = CB (2y + 1).

B cootBeTcTBMM C TecToBoil Mogenbid MPEG-2 [14] 3HayeHWsi OTCYETOB LBETOPA3HOCTHLIX CUrHanoB dopma-
Ta 4:2:0, UCNOMb3yeMble A5 NOCNeAyllwero KogupoBaHus, pacCcyuUTbiBAIOTCA AJ18 YEpPeCcCTPOUYHOrO Pas/oxXeHus 13
oTcuyeToB LBETOPA3HOCTHBLIX CUTHa/IOB opmata 4:2:2 npu NOMOLLM BEPTUKa/IbHbIX CriaxuBatowmx nbLTPOB:

CR (2y) = alCR4y —6) + a2 CR(4y —2) + a3 CR(4y) + a2 CR(4y + 2) + al CR(4y + 6),
CB (2y) = alCs(4y —6) + a2 C(4y —2) + a3 Cs(4y) + a2 CB(4y + 2) + al Cs(4y + 6),
CR(2y + 1) = bICR(4y —1) + b2 CR(4y + 1) + b2 CR(4y + 3) + b1CR(4y + 5),
Ce(2y + 1) = bnCe{/1y- 1) + b2 Cs(4y+ 1) + b2 CB(4y + 3) + b.,Cs(4y + 5),

rae al=-29/256, a2 = 11/32, a3=69/128, bl = 1/16, b2 = 7/8.
O6paTHOE BOCCTaHOB/IEHME:

CR4y) = Cp (2y), CR(4y + 2) = 0,5CR (2y) + 0,5 CR (2y + 2),
CRA4y+1)=V4 CR(2y- 1)+% CR(2y+ 1), CR4y +3) =34 CR(2y + 1) + 44 CR (2y+ 3),
CB(4y) = CB(2y), CB(4y +2) = 0,5CB(2y) + 0,5 CB(2y + 2),

CB(4y + 1) =14 CB(2y- 1)+ 34 CB(2y + 1), CB(4y + 3) = 34 Cf, (2y + 1) + U4 CB(2y+ 3).
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A.3 Viepapxusi CTPYKTYPHbIX 3/1eMEHTOB KoaposBaHus MPEG-2

Makpo610k Cnaiic Kagp (none)

B KauecTBe OCHOBHbIX CTPYKTYPHbIX 3/IEMEHTOB KOAMPOBaHUSI NpefycMOTpeHbl (PUCYHOK A.3):

- BUAeonocnefoBaTelbHOCTbL — Cepusi KagpoB unu noneii. MocTpoyHass BugeonocnefoBaTenlbHOCTb MOXET Co-
JepxaTtb TO/IbKO Kafdpbl, YepeccTpouHass — Kafpbl U nons. PaspelieHne, popmat n yactoTa kagpoB, a Takke chopmat
cybanckpeTusauuy LBeTa O4MHaKOBbI A1 BCeX kaapos/moneii BugeonocnefoBaTeflbHOCTY;

- rpynna kKagpoB — cepusi KafipoB WM MOJeid, UCNONb3YLWMX NpeAckasaHne Mo BPEMEHU, HauyuHawwasacs c
Kagpa, 4OMyCKatloLero ToNbKo BHYTPUKaApPOBOE KOAMPOBaHWE, U cofepxXaliasi pOBHO OAMH Takoli kagp (nnéo ogHo mnu
ABa nons). B anemMeHTapHOM MOTOKe rpynna KagpoB MOXET MMEeTb MEePeMEHHY A/NHY;

- kagp/none. MpeaycMoTpeHbl 3 BUAA KOAMPOBAHUSI KaapoB/Noneit u nx coctaBHbIX YacTell: BHyTpukagposoe (Intra,
/-kagp vnn /-none), ¢ npeackasaHvem Bnepep (Predicate, P-kagp wnu P-none) u ¢ gByHanpaB/eHHbIM NpeackasaHnem
(Bidirectional, 6-kagp nnu 6-none). Ans YepeccTPOYHON NocnefoBaTeNbHOCTM ABa NONS OAHOro Kagpa AO0/MKHbl UMEeTb
O[MHAKOBbIA BWf KOAMPOBaHWA, KPOMe cnyyasi /-kagpa, A1 KOTOPOro nepBoe Mnosie A0/HKHO MMeTb BHYTpuKaapoBoe
KOA4MpPOBaHWe, a BTOpoe — /MG0 BHYTpUKaapoBoe, NnMbo ¢ npeAckasaHuem Bnepen. YepeccTpouHblii Kagp MOXeT Koau-
poBaTbCA Kak eAuHblii Kagp Nn60 Kkak ABa nocnefoBaTesibHbIX MONs;

- cnaic — rpynna u3 16 nocnegoBartesibHbIX CTPOK B kKagpe/nose ApKOCTHOW KOMMNOHEHThI 1 8 (anA dpopmarta 4:2:0)
unm 16 (ans 4:2:2) cTPOK KaXAoro 13 LBeTOPa3HOCTHbIX CUTHAsIOB;

- Makpo6/10Kk — rpynna 16x16 3/71eMeHTOB M306paxeHnss curHana spkoctn n 8x16 (ansa 4:2:2) nnn 8x8 (gna 4:2:0)
Ka[oro u3 LBEeTOpPa3HOCTHbIX curHanoB. [locnepoBaTenbHOCTbL Makpo6MoKoB 06pa3yeT cnaiic. lMpu koAvpoBaHUW
/-kagpa Ana BCeX MaKpob6/I0KOB OCYLLEeCTBASETCA BHYTpUKaApoBoe koaupoBaHue (/-makpo6noku), ans P-kagpa moxet
ObITb UCMOMbL30BAHO BHYTPUKAAPOBOE KOAMPOBAaHWE WM KOAUPOBaHWe ¢ npefckasaHuem Bnepepq (/- n P-makpo6oku),
B 6-KaZjpe MOryT MCMOMb30BaTbCsl BCE BapuaHTbl KOAMPOBaHMS Makpo6/0koB. B npefenax kaxpaoro kagpa/monsi ocyuie-
cTBNsieTCA HesaBucuMMasi agpecauus (nocnepoBaTtesibHas Hymepauusl) Makpo6/ioKOB;

- 6510k — rpynna 8x8 3/71eMeHTOB M306paxeHus (otcuetoB). OAUH MakKpo6/10K coaepXnt 4 610ka SSPKOCTHON KOM-
NOHeHTbI 1 ABa (ans 4:2:0) nnn yeTbipe (ans 4:2:2) 6510Ka LBETOPA3HOCTHbLIX CUTHaNOB. Kaxablli M3 O0TcYeToB npeacTaB-
nsieT coboii nonoxutenbHoe ynucno 6e3 3Haka, Lenas YyacTb KOTOPOro KOAMPYEeTCsi BOCEMb GUTaMu. MUHMManbHoe
3HauyeHMe oTcyeTa paBHO 1, MakcyManbHOEe 3HayeHue paBHO 254.

Mepen KOAMPOBAHMEM B KaXOM OTCYeTe UHBEPTUPYETCA cTaplinii 6UT ABOMYHOIO kofa. TeM caMbiM hopMUpYIOT-
CA [OMNOSIHUTENbHbIE KOAbl CMELLEHHbIX 0TcHeToB F(X, y), 3HAYeHUs1 KOTOpbIX NpuHaafexaT ananasoHny [-127, +126].

A.4 BHyTpUKaapoBoe KoguposaHue

Mpu koanpoBaHuK /-Mmakpobioka Bce BxoAsilive B Hero 6110k otcyeToB F(X, y) noaBeprawTcsi NpsiMoMy ABYMeEpPHO-
My AWCKPETHOMY KOCUMHYCHOMY npeo6pasoBaHuto (MAKM) ¢ nonyyeHmem TpaHcdopmaHt S(m, n), T =0..7, n = 0...7
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S(m, nj = 14 IR (m) C(n) F(x, yJ cos NEXEDT sy N

x=0y =0

’

rpe C(T) =1, ecim T >0, C(m) =cos s/4, ecnum =0, u C(n) = 1, ecnm n >0, C(n) = cos n/4, ecnn n = 0.

TpaHcdopMaHTbl MOTYT MPUHUMATb Kak MOMOXWUTENbHbIE, TaK U oTpuLaTesibHble 3HaYeHus 1 nvetlT 1l-paspsg-
HYI0 Lienyto yacTb (BkIouast 3HakoBbll pa3psaa). TpaHccopmaHTa S(0, 0) paBHa yBenuMueHHOMY B 8 pa3 cpefHeMy 3Haye-
HUIO CMeLLEeHHbIX OTCYETOB 6/10ka (MOCTOsIHHAaA cocTasnsiouias). MakcuMasnibHO BO3MOXHble abCOMIOTHbIE 3HAYEHUS
TpaHcopmaHT npuBeseHsbl B Tabnuue A.l.

Tab6nuya Al — MakcumasbHble abCONOTHbIE 3HaUYeHUss TpaHcdopMaHT MAKM npu gnana3oHe BXOAHbLIX 3HAYEHWI
F(x, y) =-127...+126

MakcrmasibHble abCosoTHbIE 3HayYeHust S(m, n)

T =0 T=1 T=2 T=3 T=4 T-5 T=6 T=7
n=o 1016,00 917,00 934,97 917,00 1012,00 917,00 934,97 917,00
n=i: 917,00 830,92 847,20 830,92 917,00 830,92 847,20 830,92
n=2 934,97 847,20 863,80 847,20 934,97 847,20 863,80 847,20
n=s 917,00 830,92 847,20 830,92 917,00 830,92 847,20 830,92
n=4 1012,00 917,00 934,97 917,00 1012,00 917,00 934,97 917,00
=95 917,00 830,92 847,20 830,92 917,00 830,92 847,20 830,92
n=6 934,97 847,20 863,80 847,20 934,97 847,20 863,80 847,20
n=7 917,00 830,92 847,20 830,92 917,00 830,92 847,20 830,92

Mpn KoAMpOBaHUM 4YepeccTpoYHOli BMAeonocnefoBaTe/IbHOCTU C 06befMHEHNEM 060uUX Moneii B kagpe 6/10ku
F(X, Y) SPKOCTHOI 1 LBETOPA3HOCTHbIX KOMMNOHEHT hOPMMPYIOTCA OAHUM M3 ABYX BO3MOXHbIX cnocoboB (pucyHok A.4).
CooTtBeTcTBeHHO TMAKM Haj TakMMu 6G/0KaMy OTCYETOB Ha3blBAeTCS KaJpoOBbIM WU MOMEBbIM.

Bnokun kagposoro MAKI ®parmeHThl Kagpa Bnokn nonesoro MAKM
Yy Yy Yy

PucyHok A.4 — dopmupoBaHue 6/10KOB OTCHETOB A5 NOCAEAYHOWEro kagposoro unn nonesoro MAKM
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Mpu koaMpoBaHuM NocneaoBaTeNLHOCTU Nonen popMupoeaHne GNOKOB OCYLLIECTBSIETCA TOINLKO U3 CTPOK KOaW-
pyemoro nons, kak ana kagpoeoro MAKM. Ona noctpodHon BugeonocnegoBaTensHOCTU UCMONb3yeTCsl TONbKO Kagpo-
soe MAKM.

TpaHcdopmanThl, kpome S(0, 0), KBAHTYIOTCA U OKPYIMATCA cornacHo opmyrne

Sk(m, n) = OKP [16S(m, )@~V M(m, n)),

rae OKP — onepaumna okpyrnexus go 6nuxanwero uenoro;

M(m, n) — koadpdnumenTel (MaTpyua) KBaHTOBaHUS;

Q — cbakTop KBAHTOBaHWSA, onpeaensembii No 0AHON M3 ABYX LKan.

Wkana tuna 0 — nuHerHasn. [na NUMHEWHON wWwKansl 3HadYeHne akTopa paBHO YABOEHHOMY 3HAYEHMIO €ro Koga.
Wkana tuna 1 — HenuHenHas.

Ans HenuHenHON WKkanbl 3HavYeHne hakTopa onpeaensieTca ero KOAoM B COOTBETCTBUM C Tabnvuen A.2.

Tabnuuya A2 — Kogbl 1 3HaueHun hakTOpoB KBAHTOBaHUA Ans WwKansl Tuna 1

Kop dakropa K K=1.7 K=8..15 K=16..23 K=25...31
3HaveHve daktopa Q Q=K Q=2(K-4) Q=4(K-10) Q=8(K-17)

PaKTop KBaHTOBaHUSI MOXET M3MEHATBCA ANSA Kaxgoro makpobnoka. KoatoduumeHTsl kBaHTOBaHWA M(m, n) He
M3MEHSIOTCA B Nnpegenax BMaeonocneaoBaTensHOCTU U MOTYT nepeaaBathest 8-OUTHbIMKM 3HAUYEHUsIMM B NOfe COOTBeT-
cTByloLlero 3aronoeka. Ans dopmara cybanckpetmsaumm 4:2:0 Mcnonb3yoTca OAUHAKOBLIE AJ1s1 BCEX KOMMNOHEHT 3Haue-
HWs1 koachumumeHToR M(m, n). na cdopmata 4:2:2 BO3MOXHA NepeaYa AByX pasHbix Habopos koadduuneHTo M(m, n):
0fHOro — AnA APKOCTHOMN, OPYroro — Ans LBeTOPa3HOCTHBIX KOMMOHEHT. Ecnn koaddmuneHTel M(m, n) He ykasbiBaloTcs
B 3arofoBKe BWAEOMOCNeAoBaTenbHOCTW, TO UCNOMb3YIOTCA eAuHbIe ANs BCeX KOMMOHEHT 3HA4YeHWA MO YMON4YaHuIo
(pycyHok A.5).

m=0 m= m=2 m=3 m=4 m=5 m=6 m=7
n=0 16 19 22 26 27 29 34
n=A1 16 16 22 24 27 29 34 37
n=2 19 22 26 27 29 34 34 38
n=3 22 22 26 27 29 34 37 40
n=4 22 26 27 29 32 35 40 48
n=5 26 27 29 32 35 40 48 58
n=6 26 27 29 34 38 46 56 69
n=7 27 29 35 38 46 56 69 83

PucyHok A.5 — KoadduumenTel kBaHTOBaHuA M(m, n) ons BHYTPMKaAPOBOrO KOAUPOBAHUS,
MCNONb3yeMble MO YMONMYaHUIO

MocToAHHAA COCTaBNAIOLWAsI KBAHTYETCSl U OKPYITISIETCSl B COOTBETCTBUM C (HOPMYIOi
Sk(0, 0) = OKP [S(0, 0)/D],

rae OKP — onepauua okpyrnenus go bnxanwero Lenoro;

kBaHToBaTeno D paeeH 1, 2, 4 unm 8.

CmMeHa 3Ha4eHus kBaHToBaTensi D MOXeT NPOM3BOAMUTLCS B Havane Kaxaoro kagpa/nons.

MocTosiHHbIE COCTaBMsIIOWME KOAVUPYIOTCA B Mpegenax KaXgoro cnakca ¢ npumeHeHnem metoaa avddepeHum-
anbHOW uMnynbcHo-kogoeol moaynaumm (AWUKM), cornacHo koTopoMmy Ansl BCEX TPEX KOMMOHEHT BLIYMCAAOTCA OWNGKN
npeackasanua DCdiff kak pasHOCTM Mexay TEKyLUMM 1 NpewecTsyowmm 3Havermsamn Sk(0, 0). MNporHo3 (npeackasax-
HOe 3Ha4eHune) ovepeaHoro Sk(0, 0) cumTaeTcsl HyNEBbIM B CNEAYIOLUX CNY4anX:

- ana nepeoro 6noka noGol KOMMNOHEHTLI B Criaiice;

- eCnu npeawecTeyloWWin Makpobnok He kogupyeTcs (NponyLueH) Unn ucnonb3yeT KoaMpoBaHWe ¢ npedckasa-
Huem (B P- n B-kxagpax wnv nonsix).
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Kaxpas oTnnyHas oT Hynsa owwnbka npepckasaHua DCdiff kogupyeTcs napoii KO4OB MepeMeHHON ANWHbI
<VLC_Size, Diff>, rae VLCSize — koA NepeMeHHOli ANWHbI, 3a4atolnii KONMYecTBO Size 3HaYaWMX pa3psgoB B ABOUY-
HOM npepacTaBneHun ownbkn DCdiff (Tabnuua B.12 gna KOMNOHEHTOB SPKOCTHOrO curHana u tabnuua B.13 ansa useto-
pPa3HOCTHbIX curHanoB B MCO/M3K 13818-2/MC3-T H.262), a Diff— gBouuHoe uenoe gnvHoli Size 6ut, paBHoe DCdiff,
ecnn DCdiff nonoxutensHo, NMM60 hopMnpyemoe MHBEPTMPOBaHMEM 3Hauvawmx paspsgos DCdiff, ecnn DCdiff oTpuua-
TenbHo. HyneBas owunbka npeackasaHus DCdiff = 0, gna koTopoii Size = 0, 3agaeTcs Tonbko kogoMm VLC Size 6e3
ykasaHunsa koga Diff.

Mopsagok obxoga (ckaHMpoBaHWSA) G/0KOB MPY BbIYUCAEHUN U KOAMPOBaHUWM OWMOOK NpeackasaHns MOCTOAHHbIX
COCTaB/IAOLWMX NoKa3aH Ha pucyHke A.6.

Cnaiic - Y-KOMNoHeHTa
\; * 7.
yorY oy 'Y Y Yy YAy Y Y'Y y Ay yy

Cnaiic CR(nnn CB) - KOMnoHeHTa 4:2:0

Cnaiic Cp (unn Cs) - KOMNoHeHTa 4:2:2

PucyHok A.6 — [lopsaAoK CKaHpPOBaHMsi G/IOKOB B cralice Mpu KOAMPOBaHWM
TPaH(OPMaHT — MOCTOSIHHbIX COCTaBSIOLLNX

Bce ocTanbHble TpaHCOPMaHTbl CKaHMPYHTCS B Npegenax kaxaoro 6710ka B oTAenbHocTU. lMpeAycMOTpeHo ABa
BMAA CKaHWpOBaHWA TpaHC(OpMaHT B 6/10ke — 3uraaroobpasHoe ¥ anbTepHaTuBHOe (pPUCYHOK A.7). Bupg ckaHMpoBaHUs
MOXeT U3MEHSITbCSl B Hauyane BWAEOoNoc/iefoBaTeNbHOCTY.

Monyyaemas B pe3ynbTaTe CKaHMPOBaHWA OAHOMEpHas Moc/efoBaTelbHOCTb, COCTOosWLAs M3 63 KBAHTOBAHHbIX
TpaHCOPMaHT Kaxgoro 6s0ka, nogasepraetcs 3HTponuiiHoMmy RLE-kogmpoBanuio (RunLevelEncoding) ¢ mncnonb3osa-
HUWEM CTaHAapTM30BaHHbIX Tabnuy KOAOB NepemMeHHoW AnuHbl (Tabnuubl B.14, B.15 n B.16 NCO/M3K 13818-2/MC3-T
H.262 [2)).

3umrsaroo6pasHan nocnepgoBaTenbHOCTD AnbTepHaTuMuBHAaA NoOCnNepoBaTEeNbHOCTS
T=0 T=1 T=2T=3 T=s T=s T=s T=7 T=0 T=1 T=2 T=3 T=4 T=s5 T=s T=17

n=o 1 5 6 14 15 27 28 4 6 20 22 36 38 52
n=u 2 4 7 13 16 26 29 42 1 5 7 21 23 37 39 53
I'I=2 3 8 12 17 25 30 41 43 2 8 19 24 34 40 50 54
n=s 9 11 18 24 31 40 4.4 53 3 9 18 25 35 41 51 55
n=a 10 19 23 32 39 45 52 54 10 17 26 30 42 46 56 60
n=s 20 22 33 38 46 51 55 60 11 16 27 31 43 47 57 61
? =56 21 34 37 47 50 56 59 61 12 15 28 32 44 48 58 62

I'I=7 35 36 48 49 57 58 62 63 13 14 29 33 45 49 59 63

PucyHok A.7 — BapuaHTbl CKaHMpOBaHWS TpaHCcOpMaHT B 6G/10ke

Mopsigok chopMUpoBaHus hparMeHTa 3/1eMeHTapHoro Bugeonotoka u3 RLE-kofoB ansa makpo6soka ¢ BHYTpU-
KaZpoBbIM KOAMPOBaHWEM OTPaXeH Ha pucyHke A.8.

Kop yBenuueHusi Homepa Ha pucyHke A.8 — 3TO pasHOCTb MeXAy ajpecamy TeKyLLero u cneaymouero /-makpo6sno-
KoB. NS /-kagpoB KoA YBENWYEHUS HOMepa B KaxaoMm /-makpobnoke paBeH 1. Ans P- u B-kagpoB Kop yBennyeHus
HOMepa UMeeT NepemMeHHy AsnuHy oT 1 ao 11 6UTOB M 3aAaeT yBe/IMYEeHHOe Ha 1 KONMYecTBO NPONyLLEeHHbIX Makpo6o-
KoB P- unn B-tuna (tabnuuya B.1 MCO/M3K 13818-2/MC3-T H.262 [2)).
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4:2:2 4:2:0

PucyHok A.8 — PesynbTaT KogmMpoBaHus /-makpobioka

3HaueHne «Tun /-makpob6noka» 3aBMCUT OT Tuna kagpa (nons) u onpefenser Haavune koga hakTopa KBaHTOBa-
HUS1 cpean AOMONHUTENbHbLIX AaHHbIX. B cooTBeTcTBUM € Tabnmyamn B.2, B.3, B.4 MCO/M3K 13818-2/MC3-T H.262 [2],
TMn /-MakpoboKa € KogoM pakTopa KBaHTOBaHMSA 3ajaetcs: B /-kagpe (none) AByx6uToBoW KombuHauuen ‘OT; B P-
n 6-kagpe (none) — wectnéuToBOl KOoMbBUHaumen ‘00000T. Tun /-makpob6soka 6e3 koga dhakTopa kBaHToBaHUA (Mc-
nonb3yeTca npeablgyliee 3HayeHne haktopa) 3agaetcs: B /-kagpe (none) — ogHum 6utom T; B P- 1 B-kagpe (none) —
KombunHauuneid ‘0001T.

Tun NAKM kognpyetcs ogHum 6utom: ‘0° — kagposoe, ‘T — nonesoe MAKM. MpucyTcTBYET TONLKO B YepeccTpouy-
HOli BMAeonocnenoBaTelbHOCTU NPU KOAMPOBaHUKN Kagpa u copolweHHoM B ‘0’ donare kagpoBblX TUNOB NpeAckasaHus v
nAaKn “frame pred frame dct".

B coctaBe JOMONMHUTENbBHbIX AaHHbIX nepefaeTcsa 5-6UTHbIM KoA dhakTopa KBaHTOBaHWA (4718 TUNOB /-Makpoboka
‘OT wam ‘00000T). Mpy HaMuum B paclUMpPEHHOM 3arosioBKe Kajpa COOTBEeTCTBYKLWeEro giara paspeweHns B COCTaB
OOMNOJIHUTENbHBIX [aHHbIX BKMIOYAIOTCHA TakkKe CKPbITble BEKTOPbl ABWMXeHWSA. OCHOBHas LUefb nepefayn CKpbiTbIX (BUP-
TyasibHblX) BEKTOPOB — BOCCT@HOB/IEHME WHOPMAaLMKN, NOBPEXAEHHOW B kaHasie cBA3W. [1OCKOMbKY anropuTm ucnpas-
neHns owmnbok He cneunuuMpoBaH, BO M3bexaHMe HEeCOBMECTMMOCTU 060pyAoBaHWS pasiMYHbIX MPOU3BOAUTENENR
MCMNO/Ib30BaHNE BUPTYyasibHbIX BEKTOPOB HACTOALWMM CTaHAAPTOM He pekoMeHayetca (dpnar "concealment_motion_vectors”
B paclUMpeHHOM 3arosioBke Kajapa [O/XeH 6biTb copolweH B ‘0).

BoccTaHoBNeHMEe 3aKOAMPOBAHHbLIX OTCYETOB SAAPKOCTM M LBETOPA3HOCTHbLIX CUTHaN0B B KOAEPE, a Takke Ha npu-
€MHON CTOpOHe MNpPOM3BOAUTCA B Nopsgke, obpaTHOM NOpPSAAKY KOAMPOBaHUA.

[ekBaHTOBaHWe TpaHCOPMaHT OCYLLEeCTBSAETCHA B COOTBETCTBUM C hopMyamm:

S*(0, 0) = SK(O, 0) b;
S*(m, n) = OBP [QM(m, n)SK(m, n)I16] ana m >0, n > 0.

3pecb OBP — onepauns okpyrieHusa Ao Uenoro otépacbiBaHneMm («obpybaHMem») QApO6HONK YacTn yucna
(OBP(7/4) = 1, OBP(-7/4) =-1).

B pesynbTate KBaHTOBaHWUA/LEKBAHTOBAHWSA TpaHC(OPMAHT BO3MOXHO MOJlydyeHue 3HadeHuii S*(m, n), BbIXoAs-
WKX 3a npegensl gnanasoHa [-1024, +1023]. B cBs3M € 3TMM pa3psiAHOCTb AEKBAHTOBaHHbIX TpaHCOpMaHT S*(m, n) co
3HaKOM [O/IXKHa COCTaBNATb He MeHee 12 6uT.

Mnagwwne 6uTbl BCeX TPaAHCOPMAHT KaXAoro 6/70ka cyMMupyroTca no mogyno 2. MNpu nonyyvyeHun 3HadveHus ‘0’
MaagWwunii 6ut TpaHcdopmaHTel S*(7, 7) MHBEPTUMPYETCSA.

M3 TpaHcgopmaHT S*(m, n) kaxagoro 6510ka nytem o6paTtHOro AByMEpPHOro AUCKpeTHoro npeobpasoBanus (OAKM)
hopmupytoTca oTcueThbl P(X, y)

T=7n=7 nEx+"\T K(2y +'\)n
P(x,y) =24 X X c(m) c(n)s*m, n) cos 16 cos 16
T=0 n=0

3HaueHns P (X, y) okpyrnsawTcsa Ao 6amkaiwunx uenbix 1 BBOAATCA B Ananas3oH [-256, +255]. B cnyyasax nonesoro
MAKM n kognpoBaHWs 4YepecCTPOYHOro Kagpa npousBoauTcsa npeobpasoBaHue 6/10KOB B MOCTPOYHbLIN hopmar.

Kpome TOro, Ha NpMeMHO CTOPOHE ANA MOJYYEHUS U3 PEKOHCTPYMPOBaHHbIX O0TcYeToB P (X, Y) HecxaTbixX uudpo-
BbIX curHasnos LITBY-2, LITBY-3 BbINoOsHAETCA psf AONOAHUTENbHbLIX AEACTBUIA:

- BCe JeKoAMpoBaHHble 6/10KM OTCUYETOB NPeACcTaBsAlnTCa B NPUrogHon Ansa BbiBoda hopme (nonesoi gnsa LITBY-2 n
Kagposoit ans LITBY-3);
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- 3Ha4veHunna P (X, y) BBogAaTCca B AnanasoH [-127, 126];

- 3HAYEHMUA APKOCTHbIX W LBETOPA3HOCTHbLIX CUTHANO0B NPeobpasyTca K Bugy uenbix 6e3 3Haka nyTemMm MHBEPTUPO-
BaHUA cTapliero 6uTa;

- hopmaTt cybamckpeTmsaummn ugeta 4:2:0 npeobpasyeTca B popmart 4:2:2.

MpumedyaHune — MNpsaMoe 1 06paTHOE KOCUHYCHble NPeo6pa3oBaHNa C OKPYr/ieHNeM TpaHCOPMaHT A0 LesbiX
3HayeHWl He ABNATCA B3aMmoobpaTumbiMu — pesynbTat OAKI oTnMyaeTcs OT UCXOLHOrNO MaccuBa oTcyeToB. [AnA
obecneyeHns B3aMmMoob6paTMMoOCTM TpebyeTca o6paboTka TpaHCOPMaHT MUHUMYM C ABYMS AONOMHUTENbHbIMWU pas-
pagamun gpobHoi yactn (c TouHocTbi 0,25), uTo He npegycmoTpeHo MCO/M3K 13818-2/MC3-T H.262.

A.5 KognpoBaHue ¢ npegckasaHeM Brepes,

Ona makpo6noka P-kagpa (P-nons), kogupyemoro ¢ npefckasaHuem Bnepepg, nponsBoAMTCcA NOUCK Haubonee
NOXOXEero Ha 3ToT Makpobnok parmeHTa nlobpaxeHus (NporHos3a) B ONOpHOM kagpe (nose). B kavyecTBe OMOPHOro
ncnonb3lyeTcs 6nmxanwmnii paHee 3akoAMPOBaHHbI 1 PEKOHCTPYMPOBAHHbLIA Kogepom kaap (mone) /- mam P-tuna. Mo-
pAAOK noucka onTumasibHoro nporHosa MCO/M3K 13818-2/MCO-T H.262 [2] He pernameHTupoBaH. M3-3a CnoxHocTtu
nosiHoro nepebopa BCex BO3MOXHbIX BapUMaHTOB Npefcka3aHus Ha NpakTuke NpUMEHST anropuTMbl HEMNOJIHOrO nowuc-
Ka, Kak npasuio, B npegenax HEKOTOPO OrpaHWYEeHHON 30HbI ONOPHOro Kagpa (nons). M3 Bcex aHanM3npyembliX NpoOrHo-
30B 06bIYHO BblOGMpaeTCa Haunyylnii NO KPUTEPUIO MakCMMasibHOro cxoAcTea (B uAeanbHOM ciydyae NoMHOCTbIO coBna-
[AoUWnii ¢ KOgMpyeMbIM Makpo6/10KOM).

dopmupoBaHme nporHosa pY(x, y), pPCR(x\'y"), pCs(x\ y)ana P-makpo6noka Y1(x, y), C1R(X, y), C1B(X', y) MoxeT
6bITb OCYLLECTB/IEHO KaApOBbIM, NOJIEBbIM WU CheumanbHbiMM MeTodamu. 34ech U fanee KoopauHata X' LBeTopasHo-
CTHO KOMMOHEHTbI paBHa Lenoi vyactn x/2. Ansa dopmarta 4:2:2 koopauHarta y' paBHa y, a ansa copmarta 4:2:0 — uenoii
yactu y/2.

MpumevyaHne — NCO/M3IK 13818-2/MC3I-T H.262 paccmaTpumBaeT YeTbIpe knacca Makpo6/10KoB: /-makpobio-
KM, Makpob6soku c npenckasaHueMm Bnepen, Hasaj Wan € ABYHanpaBieHHbIM NpejckasaHnem. 34ecb W ganee Ans
YyNpoLEeHNss onucaHusa OCHOBHbIX Npouefyp kogumpoBaHusa curHanos LITBY npumeHseTca cnegyowas knaccudukauns
Makpo6/10KOB: /-Makpo6/1okn, P-makpo6noku (Mcnonb3yemble TOMbKO B P-kagpax vnan P-nonsx) n B-makpo6noku (uc-
nosib3yemble TObKO B B-kagpax wnm B-nonsx).

B 3aBMCMMOCTM OT Tuna BuAeonocnefoBaTesibHOCTU A0NyckaeTCa NPMMEHeHUe HEeCKO/IbKMX BapuaHTOB KOAMPO-
BaHMA C npefckasaHvem Bnepepa, oTanvarwwmxca sugamy nporHo3os v MAKM (pucyHok A.9).

PucyHok A.9 — Buapl npeackasaHus u MAKMN gna P-makpo6okoB

HailgeHHbIi Haunyylwmii - NporHo3  MCNonb3yeTcs A8 (POPMUPOBAHUSA OO4HOTO WM [BYX BEKTOPOB [ABWXEHUS
1N OWNBOK npefckasaHma P-makpobnoka. Bektopbl ABWMXKeHUs kogupytoTca metogom UAKM. Owwnbkm npepckasaHus,
T. €. MaccuBbl MOMNUKCENbHbIX pasHocTel mexay P-makpob6nokom n ero nporHosom, nogsepratotca MAKM ¢ nocnegyto-
LWMM CTATUCTMYECKUM KOAUPOBAHMEM TpaHCHOPMaHT.

A.5.1 dopmupoBaHue NPOrHO30B ANA NpefckasaHusa Brnepes npu KOAMPOBaHWM KaapoB

A.5.1.1 KagposBblii NporHo3

Mopagok dhopMmMpoBaHMa 3/1EMEHTOB KaApoBOro nporHosa Ans P-makpo6noka no orcyetam Bblbupaemblx dopar-
MEHTOB OMOPHOro /- unn P- kagpa oTpaxeH Ha pucyHke A.10.

[na kaxaon napbl LenoyYncneHHbIX 3HadeHuin koopamHat XO 1 yO, OTHOCALWMXCA K 30He noucka B ONMOPHOM Kagpe,
cTpouTcsa 4 MNporHo3a, 3 M3 KOTOpbIX HEOOXOAWMbI ANA NOAYyYEeHUS NONYNUKCENbHOW TOYHOCTM npepckasaHus. MNpu Bbl-
yncneHmm nNporHo3os pYO(x, y), pCOR (X, y), pCOg(X', ¥} ncnonb3yoTcsa oTCUeTbl COOTBETCTBYIOLLUX KOMMIOHEHT ONOPHOro
kagpa YO(x, y), COR(X', y), COB(X,Yy).
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B Tabnuue A.3 npuBeaeHbl (QOpMy/bl pacyeTta NPorHo3oB A5 SPKOCTHOW KOMMOHEHTbI. MporHossl 2 n 3 hopmMupy-
I0TCA M3 OMOPHbLIX OTCYETOB NYTEM /IMHENHOW UHTEePNoNALMA BAOMb OAHOW M3 KOOPAMHAT (X UM Y COOTBETCTBEHHO), ANA

nporHosa 4 — no o6euM KoopauHaTam.

Tab6nunya A3 — BbluucneHme kagpoBbix NporHo3os pYO0(X, y) AN APKOCTHOW KOMNOHEHTbI P-makpob6noka

BapuaHT MporHos pYo(, Y) Bektop aswxeHus (dx, dy)
nporHosa

1 YO(x, y) dx=x0O- x1,dy=yO- yl1

2 Y2Y0(x,y) + 42Y0(x+1,y) dx=x0+0,5- x1,dy=y0O- yl

3 Y2Y0(x,y) + 42Y0(x,y+1) dx=x0- x1,dy=y0+0,5-yl

4 Y4Y0(x, y) + 44YO0(x,y + 1) + Y4VD(x + 1,y) + Y4YO(x + 1,y + 1) dx=x0+0,5- x1,dy=y0+05-yl

Monyyaemble 3HAYEHUSI 3/1EMEHTOB NPOrHO30B 2—4 OKPYINSOTCS B CTOPOHY 6amkaiwmx uenbix. Mopsgok dop-
MVUPOBaHKS COMYTCTBYOLMX NporHo3oB pCOR(X', y), pCOB(X', y) ANS LUBETOPA3HOCTHLIX KOMMOHEHT 3aBUCUT OT dhopmaTa
cy6anckpeTmsaLnm uBeta U pasHocTeit koopauHat xO - x1, yO - yl. B Ta6nuue A.4 npueefeHbl hopMy/bl pacyeTa
KafpoBbIx NporHo3os pCOR(X, y). 415 KOMNOHEHTbl pCO”X', y) BbIKNAAKN aHaNOMMuHbI.
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BapuaHT MporHos pCOL (X', ¥') ana dopmatoB cy6GauckpeTmsaumm
nporHo- | 3Hauenue x0 3HaueHne y0 usera
sa 4:2:2 | 4:2:0
YeTHoe COL(X, ¥)
YeTHoe
HeueTHoe COR(X', y) COx(x', y'+11,)
1
YetHoe COx(x"+ 1, ¥)
HeuveTHoe
HeveTtHoe COR(x"+ 15, ¥) COLX"+ M, y'+11,)
YeTtHoe x0 < x1 YetHoe COx(x"+ 1, ¥)
UMM HeYeTHoe
x0 > x1 HeueTHoe COR(x"+ 15, ¥) COR(x"+ 1y, y'+11,)
2
YeTHoe COL(X, ¥)
YeTtHoe x0 > x1
HeueTHoe COR(X', y) COx(x", y'+11,)
YeTHoe COL(x"+1,y)
HeueTtHoe x0 < x1
HeuyeTHoe COL(x" +1,y) CO(x'+ 1,y +11,)
UeTHoe y0 < y1 Unn HeueTHoe COR(X', y'+ 11,)
y0>y1
3 YeTHoE UeTtHoe y0 > y1 COx(X, ¥)
COR(x', y'+ 1)
HeueTHoe y0 < y1 COL(x', y'+ 1)
YetHoe y0 < y1 unm HeveTHoe COR(x"+ 1y, y'+ 1)
y0>y1
HeuveTHoe
YeTHoe y0 > y1 COp(x"+ 1, )
COR(X'+ 1y, y'+ 11,)
HeueTHoe y0 < y1 COx(x"+ 1/, y'+ 1)
YetHoe y0 < y1 unm HeueTHoe COR(X'+ 1, y'+ 1)
y0>y1
YeTtHoe x0 < x1
VNy HEYeTHoE YeTHoe y0 > y1 COR(x"+ 1, ¥)
x0 > x1 COR(x"+ 1/2), y'+ 1/2)
HeueTHoe y0 < y1 COR(X"+ 1, y'+ 1)
YeTHoe y0 < y1 unm HeveTHoe COR(x', y'+ 1)
4 y0>y1
YeTtHoe x0 > x1 UeTtHoe y0 > y1 COL(x', ¥
COx(X', y'+ 11,)
HeueTHoe y0 < y1 COR(x, y'+ 1)
YetHoe y0 < y1 unm HeueTHoe 1, CO(x"+ 1, y'+ )
y0>y1
HeueTtHoe x0 < x1 UeTtHoe y0 > y1 COL(x"+1,¥)
CORX'+1,y"+ 1)
HeueTHoe y0 < y1 COx(x'+1,y'+ 1)
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OKoH4yaHne Tabnuubl A.4

MpumeyvaHunsa

1 3HaueHMa KoopauHaTbl X' npuHagnexart guvanasoHy [0, 959], a koopauHaTbl y '— guanasoHy [0, 1151] ansa
copmarta 4:2:2 n gnanasony [0, 575] gna dopmaTta 4:2:0.

2 PacyeT 3HauYeHUn KOOpAUHAT C TOYHOCTLIO A0 MOSIOBUHBLI NUKCENa OCYLLEeCTBASETCA SIMHENHON UHTepnonsaumeii:

COr(x'+ 22,y) = V2COR(x\ y) + Y2COR(x'+ 1, y)
COR(x\ y'+ 12) = 1J2COR(X,y) + Y2COR(X', y'+ 1)
COR(x'+ 12,y'+ 12) = Y4COR(X’,y") + Y4COR(X'+ 1,y ) + Y4COR(X', y'+ 1)+ VACOR(x'+ 1, y'+ 1).

A.5.1.2 TNoneBoit NpoOrHos

MoneBoil nporHo3 P-makpo6/oka paccunTbiBaeTcs MO 3/IeMEHTaM [ABYX MOMEBbIX hparMeHTOB OMOPHOro yepec-
CTpOYHOro kagpa (pucyHok A.11). OavH doparMeHT cogepXunT 650K 16x8 3/1eMeHTOB SIpKOCTM M ABa 6noka 8x8 (4:2:2)
unn 8x4 (4:2:0) 3NemMeHTOB LBETOPA3HOCTHbIX KOMMNOHEHT. KaxAblli M3 HWX MOXET npuHagnexartb nb6oMy u3 nonei
OMNOpHOro Kafpa, NMO3TOMYy MpW MONMEBOM npefckasaHun opMUpYyOTCA ABa BekTopa ABWXeHus. OAuH N3 BEKTOPOB
onpeaensietT oparMeHT, MO KOTOPOMY MpeAckas3aHbl YeTHble CTPOKW, APYroil — chparMeHT, No KOTOPOMY Mpejckasa-
Hbl HEYETHble CTPOKM Koaupyemoro P-makpo6noka. Mo aHanoruv ¢ kagpoBbiM NpejckasaHueM KaXAablii n3 dpparmMex-
TOB MCMNOMb3YEeTCA A5 NOMYyYEeHUs1 YeTbIpeX BapMaHTOB NporHo3a (cM. Tabnuupl A.3, A.4). Mpn 3TOM NpUMEHSIETCSA CKBO3-
Has Hymepauusi CTPOK Mo noso. llocne HaxoXAEeHUs HauMyylimxX YacTHbIX NMPOTHO30B A/ YETHbIX W HEeYeTHbIX CTPOK
P-makpo6/s10Kka OKOHYaTesbHbIi NPOrHo3 hopMUPYETCS UX YEPecCTPOUYHbIM 06BbeAUHEHUEM.

YO0(x, y), COR(X, y"), COe(x, y")

0 7 - MpOrHO3bI YETHBIX CTPOK: OGbe/MHEHHbIN NPOTHO3:
pOYO0(x, y), pPOCOR(X, y"), / pY(X, 2y) = pOYO(X, y)
YOO oL pOCOB(X, y") / pY(x, 2y'+ 1) =pl YO(X, Y)
X PCR(x’,2y") = pOCOR(X",y")
x01 L MPOrHO3b! HEYETHBIX CTPOK: \ PCR(x',2y’ + 1) = p1COR(X"y")
p1VO(x,y),p1COR(X',y"), \ pCs(x',2y") =p0COe(x",y’)
OnopHblii Kagp Ay plCOoB(X,Y") pCs(x’,2y" + 1) =plCOs(x'y’)

PucyHok A.11 — dopmupoBaHme MoseBOro nporHosa P-makpo6ioka

B aneMeHTapHOM MOTOKe A/ KaXAOro M3 AByX nepefaBaeMblX BEKTOPOB ABWKEHUSI, OTHOCALLMXCS K OAHOMY K
TOMy e P-Makpo6oKy, ykasbiBaeTcsl none kagpa, M3 pparMeHTa KOToporo cpOpMUpPOBaH MPOrHO3 ero YeTHbIX (HeyeT-
HbIX) CTpok. lNepBbIM Bcerga nepefaeTcsi BEKTOP A1 YETHbIX CTPOK 3aKOAMPOBAHHOIO P-makpo6ioka. 3HaueHus BepTu-
Kas/lbHbIX COCTaBASOLWNX 060UX BEKTOPOB 33Jal0TCsl C TOUHOCTLIO [0 MOJSIOBMHbI MEXCTPOYHOrO MHTEepBasa.

A.5.1.3 TporHo3 ABOWMHOWK Onopbl

B uyepeccTpouHbIX BUAEONOC/1eA0BaTE/IbHOCTSX, HE UMEKLNX B-kafpoB v B-noneit, MoxeT NpUMEHATbCS cnewu-
anbHbIA NPOrHo3 P-makpo6/10Kka, HasblBaeMblli NMPOrHO30M ABOMHOW onopbl (Dual prime). B nporHose [ABOIiHOI OMOpPbI
YacCTHble MPOrHO3bl YETHbIX U HEYeTHbIX CTPOK P-makpo6oka ycpefHSTCS ¢ NOMEBbLIMU NPOrHO3aMu albTePHATUBHBIX
OMOpHbIX Mofeil. ®opMupoBaHMe NpPorHo3a ABOIHOM OMOpbl MOXET NPOU3BOAWUTLCS B CreAylleM nopsifke:

1 KoampyeMblii 1 ONOPHbIA Kafapbl pas3fensoTcss Ha Nofs, B KAXA0OM U3 KOTOPbIX UCMNOJ/b3yeTcs CKBO3Hasi HyMepa-
ums cTpok. Koampyembili Makpo6/10K B 3TOM C/lydae COCTOUT UX [ABYX CyGMakpo6/10KoB 16x8 — oAuH B YETHOM, ApYroi B
HeuyeTHOM none. O6a KoAMpyeMmbix cybMakpo6/oka MMeKT OAMHAKOBble HauaslbHble KOopAMHaThl (X2, y2), HO B CBOEM
none. MpefBapuTeNbHbIA OMNOPHBIA hparMeHT Takke COCTOMT M3 ABYX cybdparmMeHToB 16x8, MMellWwunx oAUHaAKOBbIe
HauasbHble KoopauHatbl (XO, yO), kaxablli B cBOeM nosne.

2 ins kogupyemoro cybmakpo6sioka 4YeTHOro Mosisi U3 ONopHOro cybdparMeHTa 4YeTHOro nosns hopMUpyHTCA
4 nporHosa C COOTBETCTBYHLMMUN Hayas/lbHbIMU KoopauHatamu (xOc, yOle), rae k = 1...4 — HomMep nporHo3a. KoopanHaTbl
NPOrHO30B BbIYUCAAKOTCA:

x01 =x0, y01 =yO,
x02 =x0 + 12,y02 =yO,
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x03 = x0, y03 = y0 + 1/,;
x04 =x0 + Y5, y04 = y0 + 1/,

rge aobaeneHne gpobHOM YacTu O3Ha4yaeT, YTO 3HAYeHWsl MaccuBa MPOrHO3a MoMy4YeHbl MEXMNMKCENbHOW UHTepnons-
umen. CoOTBETCTBYIOLME 3HAYEHN BEKTOPOB AwKeHuns: dx0k = x0k — x2, dyOk = yOk — y2.

3Ha4eHns BEeKTOPOB ABWKEHWS] NS HEYETHOIO OMOPHOIO MOMs, HAXOAALWEroCs BO BPEMEHN MEXOY YETHBIM OMOPHbIM
M YETHbIM KOAUPYEMBIM NMOMAMW, MHTEPNONVPYIOTCA B NPeanonoXeHny noctynaTenbHOCTU aBmxeHus: dx1k = dx0k/2,
dylk = (dyOk + 1)/2. PesynbtaThbl OKPYIMSAOTCS 40 MOMOBWHBI LENOro, NPUYeM 3Ha4eHWsi ¢ YeTBEPThIO OKPYIMATCS 40
MONOBWHbI, HaMbonee yganeHHol oT Hynsl. Ha OCHOBe MHTEePNnONMPOBaHHbLIX BEKTOPOB BbIYMCIAIOTCS HavarbHble KOop-
OVHaTbl KAHOMAATOB Ha MPOrHO3 B HEYETHOM OnopHOM none: x1k = x2 + dx1k, y1k = y2 + dy1k. MNockonbky OBVKEeHUe
MOXeT ObiTb He COBCEM MOCTynaTenbHbIM, TO ANSA KaXZ0ro U3 KaHaMaaToB AOMONMHWTENbHO hopMmpytoTcsl 8 yTouHsIo-
wyx (anddepeHLmanbHbIX) NPOTHO30B C HavanbHbIMM koopauHaTtamm (x1k + Yy, ylk + 1/2):

x1k + Yy, ylk,
x1k =y, y1k,
1k + Yo, ylk + s,
x1k =1y, ylk + i,
1k + Yy, ylk =i,
x1k ="y, y1k =11y,
x1k, ylk + 1y,
x1k, ylk = s

Takvm o6pasoM, Ans Kaxaoro n3 4 NporHo3oB ONopHoro cybdparMeHTa YeTHOro Nonsa HopMUpPYIOTCA 9 NPOrHO30B
B HEYETHOM rore.

OkoHuyaTtenbHble 36 NporHo3oB Ansi cybmakpobrnoka YeTHOro Mons Nony4yaroTcs yepeaHeHneM 3HaqYeHWI NporHo-
30B YETHOIO M HEYEeTHOro OnopHeIX nonei. [na HebonbwMX 3HaYeHU BEKTOPOB HEKOTOpble U3 36 NPOrHO30B MOryT
OKa3aTbCsl COBNadaroWwymMn apyr ¢ apyrom.

3 AHanornyHble Npoueaypbl NPoOBOAATCA Ans koaupyemoro cybmakpobnoka HeueTHoro nonsi. U3 onopHoro cy6-
hparmeHTa He4eTHOro (T. €. COBNaaloLLero no YeTHOCTU C Kogupyembim) nons popmmpylotcs 4 NporHo3a ¢ COOTBETCTBY-
OWUMK HaYanbHbIMK koopauHaTamun (x2k, y2k), rage k = 1...4 — Homep nporHosa. KoopauHaTtbl NPOrHO30B BbIUMCNAIOT-
e x21 = X0, y21 = y0, x22 = x0 + Y5, y22 = y0, x23 = x0, y23 = y0 + Yy, x24 = X0 + 1y, y24 = yO + /..

CooTBeTCTBYIOWME 3HAYEHUA BEKTOPOB ABWXEHNA paBHbl dx2k = x2k — x2 n dy2k = y2k — y2.

3HavYeHns BEKTOPOB ABWKEHUSI SKCTPanonupyloTca AnA YeTHOrO OMOPHOTO MOMNSA C aHAINONMYHLIM OKPYITIEHUEeM |
NONy4YeHWEM HaYanbHbIX KOOPAWHAT MPOTHO30B YETHOrO OMOPHOIo Nons  Ana cybmakpobrioka HedveTHoro nonsi: x4k =
= x2 + dx3k, ydk = y2 + dy3k, rge dx3k = dx2ki2, dy3k = (dy2k — 1)/2. fina cybmakpobrnoka He4eTHOro nons Takke
yCpeAHEeHNEM 3HaYEHMIA MOMNyYeHHbIX NPOTHO30B YETHOIO W HEYETHOrO ONOPHLIX noneun dopmupyetcst 36 NPOrHO30B.

4 EavHein nporHo3 Bcero Makpobnoka obpasyerca o6beguHeHneM Hauny4wmnx nporHo3oB cy6makpo6okos.

5 B anemeHTapHbIli MOTOK 3aHOCATCA 3HAYEHUA BEKTOpa Ans COBMNagalolen YeTHOCTU KOAUPYEMOTO U OMOPHOrO
nonen (1. e. dx0k, dyOk n dx2k, dy2k npw BoibpanHom k) n yTouHAlowme (audpdepeHumanbHbie) 3HaYeHWsl BEKTOPOB
(. €. 0 unu £ 1/2 no kaxpol M3 KOOPAVHAT M ANA Kaxaoro cybmakpobnoka) ana ansTepHATUBHOW YETHOCTU CTPOK.

HaHHbi cnocob nMeeT NMOBLIWEHHYIO CROXHOCTL U NPUMEHSETCA TONBbKO B Lensax obecrneyveHunst Marnoi 3agepxkm
KOANPOBaHUA-AEKOAMPOBaHNA curHanoB. Kpome TOro, MHOrMe NpUeMHUKM-AEKOAEPbl He NMOAAEPKUBAIOT 3TOT Cnocob
KOAUPOBaHWA KaK yCTapeBLUMIA, NO3TOMY NPOFrHO3 ABOMHOW ONOPbLI HE PEKOMEHAYETCA UCMONb30BaTh NPU KOAUPOBAHWUM
curhanos LTBY-2, LITBY-3 B BewaTtenbHbIX UENsx.

A.5.2 dopmupoBaHue NPOrHO30B AN NpeackasaHua Bnepea Npu KoaupoBaHWM Monewn

Mpu koaupoBaHuM nonel kKaxasle Asa cocegHux nons  (u3obpaxeHus) cuuTaloTcsl  OTHOCALWMMMUCA K
opgHomy kagpy. OnopHbiMM Anst kKOAMPOBaHWUA P-nonen moryT 6biTh NONs,, B COBOKYNHOCTM ob6pasyiolime kagpbl BuAA:
«l-none+/-none»; «/-none+P-noney; «P-none+P-noney».

Ona nepeoro P-nons (M3 AByX B KOAUPYEMOM Kagape) Npon3eoauTcsl HopMUPOBaHUE YETbIPEX NMPOrHO30B MO OAHO-
My U3 paHee nepepfaHHbiX - unu P-nonei. MporHossl hopMnpyloTea Tak xe, kak Npu kogupoBaHum P-kaapa (cm. Tabnu-
ubl A.3 n A4). MNMpu nepegave BeKTopa ABWKEHUSA B 3NEMEHTAPHOM NOTOKE YKa3bIBAETCsl Morne, U3 kKoToporo cchopMmupo-
BaH nporHo3. MepBoe koanpyemoe none MoxeT 6biTb KaKk BEPXHUM (HYETHBIM), TaK U HWKHUM (HEYETHbIM).

Ona BToporo P-nonsi NporHo3sl MoryT 6uiTk cchopmmpoBaHbl aHanorm4HeiM 06pasom. Kpome Toro, pgonyckaetcs
opMUPOBaHNE NPOTHO30B U3 PEKOHCTPYMPOBAHHOIO (KOAWPOBAHHOIO, a 3aTeM AeKogupoBaHHOro) P- unu /-nons ca-
Moro koaupyemoro kagpa. CneumanbHblii NPOrHO3 ABOMHON ONOPbLI BLIMUCAAETCA TaK Xe, Kak U Npu KoaupoBaHUU
KagpoB, HO TONBbKO B TOM Criyyae, eCnv NEPBOE Mofe B KaXAol nape nonen ogHOro kagpa 4eTHO (SBNsieTcs BEPXHUM).
Ecnu 310 He Tak, To pacyeT NPOrHO30B AOMKEH ObITb COOTBETCTBYIOWMM 06pa3oM ckoppekTMpoBaH. [ns kagpoB Buaa
«l-none+P-none» gaHHasA pasHOBUAHOCTb NPOrHO30B HE WCMONb3yeTcsl.
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Mpy KoaMpoBaHWK Moneli AonyckaeTca Takxke (POpMMpPOBaHME MPOrHO30B TuNa «KoMMneHcauusi ABUXKEeHUs] 16X8».
B aTOM cfnydae KoAupyemblii Makpo6/oK Nnons paséuBaeTcs HA [BE 4YaCTW — BEPXHIO M HUXKHIOW MOMOBMHLI. ANA
Kaxkaoi 13 yacTeil NpPou3BoAMTCS POPMUPOBAHKE NPOTHO30B M3 paHee nepefaHHbIX noneii. Ha pucyHke A. 12 npueegeH
npvmep, B KOTOPOM MPOFHO3 BEPXHei 4acTu MosfiyyeH M3 HEeYeTHOro MoAs, a NPOrHO3 HWXKHEHR 4acTu — W3 YETHOrO.

PucyHok A.12 — dopmupoBaHue NporHosa Tuna «koMneHcauus ABmKeHusa 16x8» ana P-nons

A.5.3 KogupoBaHue Makpob6/10KOB C npefckasaHuem Brnepej

Kogvpyembii P-makpobnok u ero Haunyywmii NporHo3 MCnofb3ylTca AN BblUWCNEHUA OWMNOOK npeackasaHus:

DPY(x, y) = Y1(x, y) - pY(X, y),

DPCr(x\y") =C1Rx\y") - pCR(x\Yy",

DPCB(x\'y') = C1B(X, y") -pC B(X\ y").

BbluncneHHble OWNGKM NpeackasaHns OKPYrAslTCca A0 UefblX U BBOAATCA B AManas3oH [-256, +255].

Mocneayouwue npoueaypbl KOAUPOBAHUSA BO MHOIOM CXOXW C npouefypamu, NpUMeHseMbiMU NpU BHYTPUKaApPO-
BOM KOAMPOBaHWM Makpo6/10koB. OCHOBHble 0COBEHHOCTU W OT/IMYMSA COCTOAT B CefyloLleMm:

1 Mpamomy (nonesomy UM KagpoOBOMY) AMCKPETHOMY KOCMHYCHOMY Npeo6pa3oBaHUi0 NOABEpralTcs MacCuBbl
(6nokun) ownbok npeackasanHma DPY(x, y), DPCR(x\ y") n DPC”x1yJ. MakcumanbHble abCOMOTHbIE 3HAYEHMSA BbIYUCNSA-
eMbIX TpaHcopmaHT S(m, n) MOryT 6bITb NOAyYeHbl U3 Tabnmubl Al YMHOXEHWEM NPUBEAEHHbLIX B HEN 3HAYEeHU Ha
npo6b 256/ 127-

2 Ana 6nokoB OWMGOK NpefckasaHua He Aenaetcsa pas/iMunii Mexzay NoCTOsAHHOW cocTasnstwouwein S(0,0) n oc-
TaNbHbIMW TpaHcopmaHTamu. KBaHToBaHMe BCex TpaHChOPMaHT OCYyLLecTBASETCA eAMHO06pa3HO B COOTBETCTBUU C
dopmynoii

SK(m, n) = 16 S(m, n) O-1/ M(T, n).

Ecnm koadhdpuumeHTsl M(T, n) B NOTOKe He nepefatTcs, TO OHU OAUHAKOBBLI M MO YMOAYAHUIO paBHbl 16.

3 B pesynbTtate ckaHupoBaHus 6noka hopmupyeTcs nvHeilHas nocnefoBaTenlbHOCTb, COCTOoAWAaa U3 64 KBaHTO-
BaHHbIX TPaHCOPMaHT.

4 pynnosoe RLE-koanpoBaHue TpaHCOPMAaHT BbIMOMHAETCA C UCMO/b30BaHNEM CTaHA4ApPTM30BaHHbIX Tabnuy B.14
n B.16 NCO/M3K 13818-2 / MC3-T H.262 [2].

YcnewHblil NporHo3 obecneymBaeT BbICOKYHO BEPOSATHOCTb TOro, YTo B OAHOM wan 6onee 6nokax P-makpo6oka
BCE KBAHTOBaHHble TpaHCopMaHTbl SK(m, N) paBHbl HY/M. B aToM cnyyae B 3aronoBke P-makpo6/0ka KogoM nepemeH-
HOM OANuHbI NepefaeTca Tabnuua mackmpoBaHuss 6no0koB (coded block pattern). Ecnm HyneBbix 6/10KOB HeT, TO Tabnuua
MacKupoBaHWA OTCYTCTBYeET.

P-mMakpo6710K, Y KOTOPOro BCe 6/I0KM M 3HAYEHUS BEKTOPOB ABWXEHWS paBHbl HYMO, cyMTaeTcs NPOMyLLeHHbIM
(kpome nepBoro v nocnegHero makpo6soka B cnaice). MNponyweHHble MakpobnokM B 3NeMeEHTapHbIi NOTOK He BK/oYa-
toTCA.

CTpykTypa hparmeHTa 3/ieMeHTapHOro BMAEONoToKa, HOPMUPYEMOro B pesy/bTarte KoampoBaHus P-makpobno-
Ka, npuBeneHa Ha pucyHke A.13.

Tabnuua Kog, Kop,
Kog o o Kop PasHo- MackupoBa- Run- KoHeu g n- Koney
yBenumye- g hakTopa CTHblE HUA 6/10KOB LevelO Gnoxka LevelO 6noka
HUA 9 KBaHTO-  BEKTOpa (npu Hanu-
Homepa BaHuA  ABUXEHUs unn Hyne- Bnok Y1 (ecnu He Brnok Y2 (ecnu He
BbIX 6/10KOB) Hy/1eBOW) HyneBoiA)

PucyHok A.13 — PesynbtaT kogmpoBaHus P-makpo6noka
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Tun makpobrnoka — OAMH U3 KOAOB NEPEMEHHON ATNUHbBI, YTOUHSIIOWMX CTPYKTYPY P-Makpobnoka B aneMeHTapHOM
noTOKe:

‘1’ — nepepalrTcsl BEKTOPbI OBVMXXEHUA U 3aKOOUPOBaHHbIE TPAHCHOPMAaHTLI; Ko hakTopa KBAHTOBaHWUS OTCYT-
CTBYET;

‘01" — nepepaloTCsl TONBKO 3aKOAMPOBAaHHbIE TPaHCAOPMAaHTLI; KOA PakTopa KBAHTOBaHWUSI OTCYTCTBYET; BEKTOPbI
OBWXKEHWST PaBHbl HYIHO;

‘001" — nepeparoTCsl TONBKO BEKTOPLI ABWXEHUS; Ko hakTopa KBAHTOBaHUSI OTCYTCTBYET; TPAHC(OPMAaHThI BCEX
GrOKOB paBHbI HyIHO;

‘00010" — nepepaloTca BEKTOPbl ABMXEHMS, kog (hakTopa KBaHTOBAHWS U 3aKOAUPOBAaHHbIE TPAHCHOPMAHTHI;

‘00001 — nepepaloTcsl 3aKOAMPOBAHHbBIE TPAHCMHOPMaHTLI U KO4 (haKTOpa KBAaHTOBaHMWS; BEKTOPbLI ABUMXEHUS

paBHbI Hyo.

Tvn npeackasaHvsa 3agaeTcs ABYXOUTOBBIM KOAOM (DUKCUPOBAHHOW ANUHLL. [nsi nponyweHHbIX MakpobrnokoB
noapasymMeBaeTcsl KagpoBbIi Uy MOMNeBon NMPOrHoO3 NpU KOAMPOBAHWMU COOTBETCTBEHHO Kaapa UMW Monsi.

Tun NAKM koampyetcst ogHuM 6utom: ‘0" — kagposoe, ‘1" — nonesoe. [puCyTCTBYET TONBKO B YEPECCTPOYHON
BUAEOMNOCNEeA0BATENBHOCTU MPU KOAMPOBaHMM kagpa u cOpoweHHoM dnare «kagpoBble Tunbl npeackasanms u MOAKM»
("frame_pred_frame_dct").

BekTopbl ABUXEHWS NepeJaloTcsl B 31IEMEHTAPHOM MOTOKE B BUAE 3aKOAWMPOBAHHLIX PA3HOCTEN Mexay TeKyLLMMU
3HaYEHUsIMM BEKTOPOB U UX MpeaukTopamMyn — rnpeackasaHHbiMU 3HaveHusiMu. [pasuna popMmMpoBaHns NpeaukTopoB
npeacraeneHsl B Tabnuue A.5.

Tabnuua A5 — dopmmpoBaHne NPeanKTOPOB ANs1 BEKTOPOB ABWXEHUs1 P-MakpoOGnokoB

BekTopkl, pa3sHOCTHbIE KOOI
[MporHo3s Tekywero [MpepukTopel, Ucnons3yemele
KoaupoeaHue KOTOPLIX MepenalwTcs B dMeMeHTap-
Makpobnoka ons cnepywowero makpobtnoka
HOM NMOTOKe
KagpoBbin A A,B=A
MoneBown A B
P-xappa ) He M3MEeHSIIoTCS
[BonHon onopel A B AB=A
MNoneson A A B=A
P-nons [BoiHol onopsl AB A B =A
«KomneHcauust aBuxe- A B HEe V3MEHSIIOTCH
Hua 16x8»
MpumeyaHune— NpegukTop BEKTOPA, NOMYYEHHOrO NPOrHO30M ABOWHOW OMNOPbLI MPU KaAPOBOM KOAUPO-
BaHWM, COXPaHAETCS C YABOEHHbIM 3Ha4YeHWeM BepTMKanbHOWM KOOPAWHATLI.

Mpy koaMPOBaHWMM Tekylwero makpobnoka P-kagpa (nons) HeW3BeCTHO, K kKakoMy Tuny (/- unn P-) 6yget oTHeceH
criegyowmin Makpobnok, a ecnm ato 6yaeT P-makpobrok, TO KakoW U3 BapvaHTOB MPOTrHO3a OKAXKETCs1 ANst HEro Haumyu-
LIMM M COOTBETCTBEHHO CKOJIbKO BEKTOPOB (OAUH unv aga) notpebyercs Anst KOMNeHcauun OBMXKXEHUS Takoro P-makpo-
6rnoka. B cBsian ¢ atum npu obpaboTke kaxagoro makpobnoka opMUpyeTcs U 3anoMMHAETCs Napa NPeaukTopos: A u B.
MpeavkTop A SIBNSETCS OCHOBHbLIM U MPUMEHSIETCH AN KOAMPOBaHWS NEPBOro (BO3MOXHO €4MHCTBEHHOIO) BEKTOPAa
OBWXeHWs cnepytolero P-makpobrioka. MNMpegukTop B ncnonb3yeTtcst 4ns koAMPOBaHWS BTOPOro BEKTOPA, €CIY TAKOBOW
umeetcsi. Oba NpeankTopa nonaratoTcst PaBHbIMU HYIIO B CINEAYIOWUNX CryYasx:

- nepej KOOUPOBaHWEM MEpPBOro Makpobrioka cnaica;

- nocne nepegaqn /-makpobnoka 6e3 CKpbITbIX BEKTOPOE;

- nocne nepega4n P-makpobrioka 6e3 BEKTOpPOB;

- ecnu Tekywmii Makpobrnok okasarncsi NponyLLEeHHbIM.

Mocne nepepaqn o4epeqHOro HeNponyLeHHOro P-makpobrioka NpousBoauTcs PEKOHCTPYMPOBaHME BCEX €ro He-
HyneBbiX ONokoB B nopsigke, o6paTtHOM MopsiaKy UX KOAUPOBaHWS WHBEPCHOE CKAHWPOBaHWE, AeKBAHTOBaHWE TpaHc-
chopmaHT, BbluMcrneHne ownbok npeackasanus nocpeacteom OLKI, BoccTaHOBNEHWE MCXOOHLIX OTCHETOB.

JekBaHToBaHWe TPaHCHOPMAHT OCYLLECTBISIETCS] B COOTBETCTBUN C BbIPAXKEHUSIMU:

S*(m, n) = OBP [(Sk(m, n) + 1/,)QM(m, n)/16] gna Sk(m, n) > 0;
S*(m, n) = 0, ana Sk(m, n) = 0;
S*(m, n) = OBP (Sk(m, n) = ,)QM(m, n) /116, gna Sk(m, n) < 0,

rane OBP — onepauus okpyrnexusi o uenoro otépaceiBaHueM ("obpyGaHnem") gpo6GHON YacTu yucna.
PesynbtaTthl gekBaHTOBaHWA BBOASITCA B AnanasoH [—2048, +2047].
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Mnaawne 6uTbl Bcex TpaHcOpMaHT Kaxaoro 6/0ka cyMMupyoTcs no mMogynto 2. Mpu nosyyeHnn 3HaveHus ‘0’
MaaawWwmnin 6uT TpaHcdopmaHTbl S*(7, 7) nHBepTupyeTcs.

Hap TpaHcdhopmaHTamu S*(m, n) kaxgoro 6n1oka ocywecTtsnsietca OOKM ¢ nonyyeHnem owmMGOK npefckasaHusi
DPY*(x, y), DPC*r (x\ y"), DPC*b (x', y'), KOTOpble OKpYrastoTcsa A0 GVXaMLWMX Lenbix U BBOAATCA B AnanasoH [-256, +255].

BbluMCneHHble OWNOKM npeackasaHns 610ka CyMMUPYHTCS C COOTBETCTBYHOLUMMUK 3/1IeMEHTaMU paHee copMu-
poBaHHOro A5 Hero nporHo3a pY(X, y), pCR(X, y"), pCs(x\ y') n BBogATCA B AnanasoH [-128, +127], B pe3ynbTaTe 4ero
(hOpPMUPYHOTCS CMELLEHHbIE OTCYETHI:

YI5(x,y) =DPT (x,y) +pY(x, y),
Clfc(x\'y") = DPCr (x-y') + pCR(x\'y",
Cre(x\y') = DPC*B(x\y') + pCB(x\ yJ.

Ha npremHoli cTopoHe Ans hopmupoBaHusa HecxaTbiX UncpoBbix curHanos LITBU-2, LITBY-3:

- BCe JeKoAnpoBaHHble 6/10KM OTCYETOB NPeACTaB/IATCA B NPUroaHON AN BbiBoAa hopme (nonesoit ana LITBY-2 n
Kkagposoi gns LITBY-3);

- 3HaYeHna OTCYETOB BBOAATCA B AmanasoH [-127, +126], a 3aTeM npeobpasyloTca K Buay Lenbix 6e3 3Haka nytem
WHBEPTUPOBAHNA cTapllero 6uta;

- thopmat cybauckpetusaunn useta 4:2:0 npeobpasyetcs B chopmart 4:2:2.

A.6 KogmpoBsaHue ¢ aByHanpaB/ieHHbIM NnpeackasaHnem

[na makpobnoka B-kagpa (nons) nouck Hambosiee yaayHoro nporHosa npous3BoAMTCA No ABYM 6avxanunm onop-
HbIM Kagpam (nonsam) /- unn P-tuna (pucyHok A.14). YacTHbiM cnyyaem siBNSieTcs npejckasaHue TO/bKO Bnepes wunu
TONbKO Hasaj, korga nporHo3 oopmMmpyeTcs COOTBETCTBEHHO W3 Mpeablayliero uiy crnefyoulero no BPpEMEHU ONOPHOro
kagpa (nons).

[ByHanpasfeHHoe npe/ckasaHue MpeackasaHue Bhepes

$dopmupoBaHMe NPOrHo3oB A58 B-makpobnoka no kaxgomy ONopHOMy Kaapy (Nos) MoxeT 6biTb OCYLLECTB/IEHO
no6bIM 13 cnocob0oB, NpUMEHAEMbIX ANS Npejcka3aHus Brnepej, Kpome nporHosa ABOWHOM 0nopbl.

Mpu gByHanpaBfeHHOM npefAckasaHuy UTorosblii NporHo3 pY(X, y), pCR(x\ y"), pCs(X, y') hopmupyetcsa ycpegHe-
HMEM 4acTHbIX MPOrHO30B "Bnepen” v "Hasan'.

[nsa B-makpo6s0Ka, UCnofb3yLwero npefckasaHve TONbKO Brepen Win TO/IbKO Hasaf, UMCNo BEKTOPOB ABUXe-
HUA Takoe xe, kak u gna P-makpo6noka (1 wnu 2). Ana B-makpo6noka C AByHanpaB/iieHHbIM npejckasaHnem 4ucno
BEKTOPOB [BWXEHUs yaBauBaeTcs.

Mpumep hopMypoBaHUSA AByHanpasB/ieHHOro MOMEeBOro NporHosa Ans B-makpo6/ioka ¢ HavyasbHbIMU KOOPAUHA-
Tamm (x1, 2yl) nokasaH Ha pucyHke A.15.

M3-3a CyLlecTBEHHOIO yBE/IMYEHUSA KONMYECTBa BO3MOXHbIX anbTepHATUBHbLIX MPOrHO30B 06bLIYHO MCNOJb3yeTcs
YNPOLLEHHbIV NOAXOA K KOAMPOBaHUIO B-Makpo6s10KoB. 18 Tekylwero Makpo6soka ULLYTCA ABa HauayyluyMx NporHosa BO
BCTPEUHbIX HanpaBneHUsAX: OOWMH «Brnepefd», [APYroi «Hasag». 3aTeM MakpoG6/oK KoaupyeTcsl YeTblpbMsi pasHbIMU Cro-
cobamu:

- C NpefckasaHveM Brepej Ha OCHOBE Hau/ydllero nNporHosa u3 npejlwectsylouero /- wan P-kagpa (nons);

- C npefckasaHveM Hasaj Ha OCHOBe Hawydllero nporHosa u3 nocnegywouiero /- nnn P-kagpa (nons);

- C AByHanpasfieHHbIM MpejckasaHueM (N0 ycpeAHEHHOMY MpPOrHo3y);

- 6e3 npeackasaHunsa (/-makpo61ok).

M3 yeTblpex NosyyYeHHbIX pe3ynbTaToB B kayecTBe ONTUMa/IbHOT0 BblGMpaeTcs TOT, KOTOPOMY COOTBETCTBYeT
hparMeHT 3/IeMeHTapHOro noTtoka HavMeHblUen AJNHBI.

56



FOCT P 54998—2012

MpumeuyaHue — CTPOKM B Kafpe HYMEPYIOTCS, HaunHas ¢ Hynsi. YeTHble CTPOKU MpUHagNexaT Bblluenexalle-
My MO/II0, HEYETHble — HUKenexallemy nonto.

PucyHok A.15 — dopmupoBaHne MNoneBoro nNporHosa Ans 6-makpobioka

Mpoueaypbl KOAUPOBAHUA U PEKOHCTPYMPOBAHUA 6-MakKpPO6/10KOB HE OT/IMYAKTCSA OT aHaNorMuHbIX Npoueayp
KOAMPOBAHMS U PEKOHCTPyMpoBaHusi P-makpo6/okoB. BmecTe ¢ Tem, npeacTaB/ieHWe 6-MakpoG/iOKOB B 3/ieMeHTap-
HOM MOTOKE UMeeT psif, 0COGeHHOCTeil:

1 Ons ykaszaHus Tuna 6-makpo6/ioka B ero 3arofioBke KCMNosib3yeTcsl He 5, a 9 pas/nuHbIX KOLOB MepemMeHHoi

ONVHbI (HOMEHKNaTypa TUMOB pacluMpeHa B CBSI3W C BO3MOXHOCTbIO ABYyHanpaB/fieHHOro npefckasaHus U npefckasa-
HUS1 Hasag). O606LWEeHHble CBefeHMA O KOAUPOBaHUM TunoB /-, P-, n 6-mMakpo6/10KOB npepcTaBneHbl B Tabnuue A.6.

Ta6nmnua A.6 — KogupoaHue TunoB /-, P-, n 6-Mmakpo610KoB

Tun makpo6noka

/-
P- ¢ Bektopamun gsuxeHus
P- 6e3 BEKTOPOB ABUXEHUS

B- ¢ gByHanpaBneHHbIM
npeackasaHuem

6- c npejckasaHuem Hasap

B- ¢ npepckasaHuem
Bnepep

B /-kaa-
pe
(none)

Kog Tvna makpo6noka (ko caktopa KBaHTOBaHUA

oOTCYyTCTBYET)

CO BCeMU HyJieBbIMU

TpaHcopmaHTamu
B P-kagpe B B-kagpe
(none) (none)
00011 00011
001 (0010)
nponywenubl i (0010)
— 10
— 010
— 0010

C HeHynesbiMU

TpaHchopmaHTamu
B P-kagpe B B-kagpe
(none) (none)
00011 00011
1 (0011)
01 (0011)
— n
— 011
— 0011

Kog tuna makpobnoka (nepepa-
I0TCA KOA hakTopa KBaHTOBaHWS
N HeHyneBble TpaHCce IpMaHThl)

B /-kagpe B P-kagpe B B-kagpe

(none) (none) (none)
01 000001 000001
— 00010 (000011)
— 00001 (000011)
— — 00010
— — 000010
— — 000011
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2 B-mMakpo6/10K C HyneBbIMY TpaHCOpMaHTaMn BO BCeX 6/10Kax M HyNeBbIMW 3HAYEHUSMU Pa3HOCTHbIX BEKTOPOB
OBWXEHUA cuMTaeTcsa NponyLweHHbIM TObKO B TOM C/lyyae, Korja BapuaHT MCMNOJib3yemMoro nporHosa (kagposblii nbo
NnoneBoi) B TOYHOCTM COOTBETCTBYET TUMY KOAMPYEMOro U3obpaxeHus (kagp nm6o none). B NpOTMBHOM criydyae Takow
B-makpo6/10K BKNOYaAETCA B 3/7IeMeHTapHblii NOTok. MNpn 3TOM B 3aBUCMMOCTM OT crnocoba npefckasaHus tvn B-makpo-
610ka 3agaeTtcsa B ero 3aronoske kogom ‘10°, ‘010’ wnam ‘0010’ (cm. Tabnuyy A.6) U HyneBble Pas3HOCTHblEe BEKTOPbI
nepegawTcsa B IBHOM Buze.

3 Mpu BbIABAEHUN MNpoONyLLEHHOrOo B-Makpob6ioka Tekyline npefuKTopbl BEKTOPOB ABUMXEHUA He OBHYNATCS.

4 TMpu koaNpoBaHMM B-makpob/10ka, He OTHOCALLEroCs K KaTeropun NponyLeHHbIX, B COOTBETCTBUM C Tabnuuein A.7
dhopmMUpyOTCA YeTbipe NpeavkTopa BEKTOPOB ABWXEHUA: ABa ANA npejckas3aHua srnepeps (As, BB) n ABa Ans npejckasa-
HUA Haszapg (AH, BR).

Ta6nuuya A7 — dopMmpoBaHue NpPearKTOPOB BEKTOPOB ABWMXEHUs ANs B-makpo6/10koB

" MporHo3 n BekTopbl, nepega-
oanpo- TekyLLero peackasa- BaeMble B 3/1eMeH- MpeaykTopsbl, I/ICI'IOI'Ib3ye6MbIe ON1A cnefyroLlero
BahMe  pakpo6roka Hue TApHOM MOTOKE Makpob/oka
Bnepep AB AB, BB = AB; AH He nsmeHsetcd, BH He usmeHsetcs
. Haszapg AH AH, BH = AH; AB He uU3MeHseTcAa, BB He nameHaeTcs
KaapoBbin
[AByHanpaBneHHoe AB, AH AB, BB =AB; AH, BH = AH
B-kagpa
Bnepep As, BB He n3meHsaloTcA
Monesoii Haszapg AH, AH He un3meHsawTCSa
[ByHanpaBneHHoe A, AH, Bs, BH He n3meHsatoTcA
Bnepep AB AB, BB = AB; AH He n3meHsieTcs, BH He usameHseTtcs
Monesoii Haszapg AH AH, BH = AH; AB He nsameHseTtcs, BB He n3MeHseTcsa
B-nons [ByHanpaBneHHoe AB, AH AB, BB =AB; AH, BH =AH
Bnepepn AB, Bs He n3meHsloTcA
16x8 Hasag AH, AH He uamensioTcs
[ByHanpasseHHoe AB, AH, BB, BH He unsmeHawTcA

A.7 MepecTaHOBKa KagpoB (Noseit)

[Ona cokpaweHnss obbema nokanbHON bydpepHoin namsaTy gekogepa kaapbl (Nons), 3akoAUMpPOBaHHblE C UCMNOSb-
30BaHMEM AByHanpaB/IEHHOro NpejckasaHusi, nepejarTcs B KaHasl CBSI3U UM 3anucbiBaloTcsl B halin He B nopsiake ux
oTob6paxeHus (MNOCTYN/IeHNs OT UCTOYHMKA), a B Nopsiake AekoaupoBaHusa (pucyHok A.16). MNpu Takom nogxofe B N0-
KanbHOM 6ydepe aekogepa TpebyeTcsi XpaHUTb He Gonee ABYX yXe AeKOAMPOBaHHbIX KaApoB, SIBASIOWMXCA OMNOPHbIMM
Ana Tekyuiero. [pynna nepecTaBfieHHbIX MecTaMu KafpoB (Mofieit) HauvHaeTcsl B 3/IeMEHTApHOM MOTOKe C 3arofloBka, 3a
KOTOpbIM crefyeT /-kagp (none). BuaeonocnefoBaTenbHOCTb HAYMHAETCA C 3aro/loBka; 3a HUM pa3mellaeTtca nubo
3aro/IoBOK rpynmnbl ¢ nocnegywwmm /-kagpom (nonem), nnéo P-kagp (none).

OTobpaxaemasn nocnefoBaresibHOCTb kagpos (noneii)
Bl B2 13 B4 B5 P6 B7 B8 P9 B10 Bll P12 B13|B14 /15|B16|B17|P18|B19| B20 | P21 | B22 |
pynna kagpos (nonew) 1 pynna kagpos (noneii) 2

KopgvpoBaHHasi nocnefoBaTeslbHOCTL KaapoB (Noseii) B aeMeHTapHOM NOToKe
pynna kagpos (nonei) 1 pynna kagpos (noneii) 2
/3 BL B2 P6 B4 B5 P9 B7 B8 P12B10 Bl1 /15 B13 614 P18|B16|B17 P211 B18 | B19 P24

B0O3MOXHbIE TOUKM pasMELLEHNS 3aroNI0BKOB BMAEONOC/ef0BaTe/IbHOCTEN
PucyHok A.16 — OTobpaxaemass U KogupoBaHHasi nocnefoBaTenNbHOCTb KagpoB

B BellaHun ana obecneyeHnsi GbICTPOro NEPEKNYEHNS NPUHUMaEMbIX aGOHEHTOM TejlenporpaMM Kaxgjas rpyn-
na kagpoB (noneit) ocopmnseTca 06bIYHO KaK OTAenbHas BuAeonocnefoBaTenbHOCTb, B 3aro/loBKe KOTOPOI copep-
Xartcsi Bce HeobxoauMmble ANS NPaBW/IbHOIO AEKOANPOBAHUS [aHHbIE.

Mpn apXxMBMpPOBaHMM CXAaTOro BUAEO 3anucbiBaeMblli aitn npeacTaBnseTcs yalle BCEro Kak ofHa Buaeonocne-
[OBaTeNlbHOCTb. TeM CaMbliM AOCTUraeTcsi 3KOHOMUS MaMsATV Ha BHELWHEM HOCUTEsie 3a CYeT COKpalleHus yucna u
obuiero o6bema 3arosI0BKOB.

[ns BocnpousBefeHnss — 0TOBPaXeHMs AeKOAMPOBAaHHbIX KaapoB (Noseii) BbINOMNHSAETCS UX obpaTHas nepecrta-
HOBKa.
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MpunoxeHvne b
(cnpaBoYHoOe)

OcHoBHble ocob6eHHocTU KogupoBaHus curHanoB LITBY no UCO/MIK 14496-10

Mo NCO/M3IK 14496 -10 (AVC/H264) npeaycmoTpeHa BO3MOXHOCTb UCMONb30BaHWS APYTMX LIBETOBbIX MPOCTPaHCTB:
axpomaTn4eckoro (Tonbko spkocTb), RGB, YCoCg (ApKoCTb, 3eNeHblii, OpaHXeBbli), a Takke ApYrMX TPeXCTUMYMbHbIX
npocTpaHcTe XYZ. Kpome TOro, umeeTcsi BO3MOXHOCTb MepefaYn curHana npo3paqHocTu (KMOYeBoro curHana, ansga-
KaHana).

CvrHane! uBeToBoro npoctpaHctBa YCrCg kogupytoTesi Makpobrnokamu co cTpyktypor "16x16+16x16+16x16" gns
topmara cybamckpetnsaumm ugeTa 4:4:4, "16x16+8x16+8x16" gnsa cdopmara 4:2:2 n "16x16+8x8+8x8" ansa dopmara 4:2:0.

B npegenax nocnegoBaTenbHOCTM MOXET MCMONb3OBaThCs KOAMPOBaHME Kak Mo kKagpam, Tak v no nonsM. Ons
YepeccTpoYHOro n3obpaxeHusi BO3MOXeH BblGOp cnocoba koaupoBaHWs ANs kaxaow napbl BEPTUMKANbHO CMEXHbIX
MakpobrokoB. B aTom crydae oguH Makpobnok CoaepXuT YeTHbIe CTPOKM, a ApYroW — HeYeTHbIe.

Cnaiic npegctaensieT coboii nocnegoBaTenbHOCTb MakpobnokoB, He 0653aTenbHO COCEAHUX MO FOPU3OHTAaNW.
O6bIvHO Becb Kaap (none) koaupyeTcsa Kak oguH cnavic. Jonyckaetcs 5 BuaoB cnavcos: /-, P-, B-, SI- u SP-, Hannuve
CrnarncoB AoNnonHWUTENbHbIX TMNOB S/- 1 SP- genaet BO3MOXHbIM ObICTpOe NepekroveHne gekogepa ¢ 06paboTkM ogHo-
ro 3akogMpoBaHHOIO BUAEOMNOTOKa Ha obpaboTky Apyroro (Hanpumep, NepeknoveHne mexgy NoTOKaMu, UCMOoMb3yeMbl-
MW AN NepedaYn OgHOrO U TOrO XXe BWASOKOHTEHTA C pa3HbiM paspelleHneM Unv ¢ pasHbiM COOTHOLLEHUEM BUTpenT/
KavecTeo). Cnavickl 0gHOrO Kagpa MOryT o6beauHsATLCS B TpyMnbl € pasnuyHbIM (B TOM YKCNe WaxMaTHbIM) pacronoxe-
HVYeM MakpoBnOKOB, OTHOCSILLMXCS K pasHbIM criavcam.

Mpu MexkaapoBOM MpeAckasaHwn C KoMMeHcauuen ABWXKeHWsl Ans nporHosvposaHws noboro P-makpobnoka
MoxeT BbITb MCMONb3OBaHO A0 4 ONOPHLIX kaapo. (8 noneit) us 16 kagpoe (32 nons), xpaHswmxcs B 6ycdepe n ncnonb-
3yemblX B Ka4eCTBe OMOpHbIX ANs koavpyemoro cnanca. [ns B-makpobnoka KonmM4ecTBO OMOPHbLIX KaapoB (nonem) mo-
xeT gocturate 8. B kavecTBe ONOpHbLIX MOMYT ncnonb3oBaTecs /-, P- n B-kagpel. [porHo3el Ans APKOCTHON KOMMOHEHTbI
hOPMUPYIOTCA € TOYHOCTBIO = /4 MUKCena, a AnA LBETOPA3HOCTHLIX KOMMOHEHT — * 1/g nukcena. dopmmpoBaHme npo-
rHO30B CO CMELLEHNEM % 1/2 OCYLLECTBNSETCA NPW MOMOLLM B-0TCHETHOrO huneTpa, a co CMeLeHneMm + 1/4 — ITMHeNHOW
WHTEPMONsAUMEN NPOrHO30B, NOMYYEHHbLIX CO cMeweHnem £ /5. LIBETOpasHOCTHBIE MPOrHO3bl (POPMUPYIOTCA TOMBKO
NVHenHoW uHTepnonsumeln. KombuHupoBaHve nporHosa B-makpobnoka u3 pasnuyHbiX KagpoB MOXET OCYWeECTBAATLCS
He ycpegHeHMeM, a B3BeLeHHbIM CYMMWpPOBaHWEM C U3MEHEHWEM KOHTpacTa U SIPKOCTU MakpoGnokoB Kaxaoro u3
OMOpPHbIX KagpoBs. MporHo3sl MOryT hopMUPOBaTLCA Kak Anst MakpoOnoka B Lienom, Tak U Anst ero OTAenbHbIX YacTen —
cybmakpobrnokoB 1 cekumii. [ns kaxagoro dopmarta guckpetusaumm useta AONyckaeTcsl HECKOMbKO BapuaHToOB pa3bue-
HUSA MakpoOBNOKOB:

- Ansa dopmara 4:4:4 — Ha gea cybmakpobrioka "8x16+8x16+8x16", Ha aoBa cybmakpobrnoka "16x8+16x8+16x8" nunu
Ha veTblpe cybmakpobrnoka "8x8+8x8+8x8";

- ons opmara 4:2:2 — Ha gBa cybmakpobrioka "16x8+8x8+8x8" unu Ha vetbipe cybmakpobnoka "8x8+4x8+4x8"y;

- ons copmara 4:2:0 — Ha aBa cybmakpobnoka «8x16+4x8+4x8", Ha gBa cybmakpobnoka "16x8+8x4+8x4" unu Ha
yeTeipe cybmakpobnoka "8x8+4x4+4x4".

KonuuyecTtBo cybmakpobnokoB B makpobrioke onpegensieT Yucno UCnonb3ayeMbiX OMOPHbLIX KaApOB.

Mpun pa3brneHnn makpobnoka Ha 4 cybmakpobrnoka kaxabii 3 HUX, B CBOIO ouepenb, MOXeT ApobuTbest Ha aBe
UNKN YeTbipe CEeKUMKn No OQHOMY M3 Tpex BapuaHToB. Tak, Hanpumep, ans cybmakpobrnoka "8x8+4x4+4x4" Bo3MOXHO
ApobnenHne Ha aee cekumn "4x8+2x4+2x4", Ha aBe cekumm "8x4+4x2+4x2" unn Ha YeTbipe cekummn "Ax4+2x2+2x2" (pucy-
Hok B.1).

ApKOCTHBIE KOMNOHEHTLI CybmakpobnokoB SApKOCTHbIE KOMMOHEHTLI CEKLUUIA
[ | 11
16x16 | |axts laxte 16x8 8x8 | 8x8 [asg | [ | | | [ - —
16x8 8x8 | 8x8

Pucynok B.1 — PasbueHne makpobrnoka Ha cybmakpobnokm n cekumm (IpKOCTHast KOMIMOHEHTA)

PasgeneHne makpobnokoB Ha COCTaBHblE YacTU COCTABISIET OCHOBY APEBOBUMAHON CTPYKTYPbl KOMIeHcauumM OBU-
XeHus. HanMmeHbwumMmn  anemMeHTaMyn NPOrHO3MPOBaHUS SABNSIOTCA KOMMNOHEHTHl 16 cekuuh, T. e. 6rnokn 4x4 orcueToB
APKOCTN 1 6nokmn 4x4 nnbo 2x2 UBETOPa3HOCTHLIX OTCHETOB. Takum obpasom, npu AByHanpaBIieHHOM npeAckasaHun
vacten B-makpobnoka B npegenbHoM cnyyae Tpebyetcsi nepeaava 32 BEKTOPOB ABUKEHUSI.

B pononHeHne Kk mMexkagpoBOMY MPEeAcKa3aHUIo NPUMEHSIETCA BHYTPWKaAPOBOE MPOrHo3MpoBaHue [-makpobrio-
koB 6e3 komneHcauun ABwxeHus. [na nocTpoeHus BHyTPUKaApOBbIX /nira-NpOrHO30B UCMOSb3YIOTCA PEKOHCTPYMPOBaH-
Hble OTCHETHI NOCNeAHEN 3aKOANPOBAHHOW CTPOKM (MpUrieraeT K KogupyeMomy Oroky cBepxy) U nocregHero 3akoampo-
BaHHOro cronbua (npuneraet Kk Tekywemy 6noky cnesa). lNpegycmoTpeHo Tpu BapuaHTa nocTpoeHust Infra-nporHo3oB
SAIPKOCTHOM KOMMOHEHTbI: gnsA 6nokoB 16x16, 8x8 u 4x4. Hanny4wwuin nporHo3 anst 6rnoka sipkoCTHbIX oTcyeToB 16x16
BblOMpaeTcsa cpegun YeTbipex anbTepHaTUBHLIX — C HanpaBneHWeM NpeackasaHusl BNpaeo, BHW3, MO AuvaroHanu v 6es
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HanpaeneHus (B nocneagHeM Cry4ae BbIMUCNAETCH cpefHee 3Ha4YeHMEe BCEX CMEeXHbIX C GNOKOM 3NemMeHTOB CTPOKM
cBepxy 1 ctonbua cneea). [ns Kaxgoro u3 ApKOCTHLIX 6rokoB 8x8 n 4x4 Haunyuwuii NPorHo3 eBuiupaerca cpean QEBATU
anbTepHaTMBHbIX. [iNA UBETOPA3HOCTHLIX curHanoB B dopmaTte cybamuckperusaummn 4:4:4 ncnonbaylotcsa Te xe Buabl
NPOrHO30B, YTO U ANA APKOCTHON KOMNOHEHThI. [1ns ocTanbHbix hopMaToB NpuMeHsieTcsa Intra-nporHosvmpoBaHue 6no-
KOB 4x4 BMpaBo, BHWU3, NO gnaroHanu n 6e3 HanpaBneHusl.

Mpw BHYTPUKaAPOBOM KOAUPOBaHUK C Infra-nporHo3oM 16x16 Grok owmnbok NpeackasaHnsa sIPKocTU pasbueaetcs
Ha 16 maccuBoB MO 4x4 3NEMEHTOB B KaXAOM. AHaNorMyHbiM o6pasomM npoussoautcsa pasbuenne 6nokos owmnbok
npeackasaHns LBETOPa3HOCTHBIX KOMMOHEHT npu cdopmate cybamckpetusaummn ueeta 4:4:4. Ana cdopmatos 4:2:2 n 4:2:0
MCTIONb3YIOTCA TONMbKO Maccuebl 4x4. [Ina Bcex ocTanbHbIX BApMaHTOB NPOTHO3UPOBaHWA (KaK BHYTPUKAZpPOBOro, TakK M
MEXKaZPOBOIo) PasHOCTHbIE BNOKM APKOCTHOW KOMIMOHEHTHI pasfensiioTcst Ha maccuebl NMGo no 4x4, nu6o no 8x8
3rNEeMEHTOB.

Kaxxpapbiih maceus ownbok npeackasanus 4x4 nnu 8x8 nogeepraercst NpUGAMKEHHOMY LENOYUCTIEHHOMY NCEBAO-
KOCMHYCHOMY npeobpasoBaHuio, KOTOpoe BLINOMHAETCS B ABa 3Tana: BHavane npovssoauTca npsimoe 6a3oBoe AByMep-
Hoe npeobpasoBaHue, a 3aTeM OCYLWECTBNSIETC KOPPEKUMS MOMYYEHHBLIX NPOMEXYTOUHbIX TPaHCHOPMAaHT, COBMeLLae-
Masi C NpoLieccoM ux keaHToBawus. baszoBoe npeobpasoBaHne MOXeT ObiTb OCYLWECTEBNEHO BLINMOMHEHWEM TOMNBKO One-
paumii CnoxeHWs 1 CABUIoB, a COBMELLEHWE Npoueayp KOPPeKUMUM M KBaHTOBaHWUS NPOMEXKYTOYHbIX TpaHChOpMaHT
Nno3BOMsieT 3HAYUTENbHO COKPaTUTL obLuee KONMYECTBO onepauuii yMHoxeHus. Mpouedypbl AekBaHTOBaHUS M obpar-
Horo 6a30Boro NpeobpasoBaHNA peanuayioTcsl B pamkax LEeNOYMCIIEHHON apuPMETUKN C UCTIONb30BaHUEM BCErO NULLIL
O[HOW OnepauuyM YMHOXEHUS Ha Kaxablii PEKOHCTPYMPYEMbIA 3neMeHT (owunbky npeackasaHus).

B pexume BHyTpukagposoro koauposaHus ¢ Infra-nporHo3om 16x16 npegycmoTpeHa gononHutensHas o6paboT-
Ka NPOMEXYTOuUHbIX TpaHcdopmanT S(0, 0), T. €. NOCTOSIHHBLIX COCTaBNSAIOWMX, NONYYEHHLIX B pedynbrate npamoro 6aso-
BOro npeobpasosaHna maccmeoB oWMG0K npeackasaHus. [N siPKOCTHONW KOMMOHEHTHI 9TU TpaHcopMaHTel o6beau-
HAIOTCA B O6nok 4x4, KOTOpLIN NogBepraercsi NpsiMoMy npeobpa3oBaHnio Agamapa U KBaHTOBaHUIO. AHaNOr1yHbIe aen-
CTBUS1 BbINONHAIOTCA ANA LBETOPA3HOCTHLIX KOMMOHEHT npu dopmare cybauckpetndaumm useta 4:4:4. Mpu dopmartax
4:2:2 n 4:2:0 pononHuTensHon 06paboTke noasepratoTcst 6rnokn TpaHcopMaHT 2x4 N 2x2 COOTBETCTBEHHO. B 6onbwnH-
CTBE Cly4aee BTOpU4HOE NpeobpasoBaHne MOCTOSAHHbIX COCTaBMNSAIOWMX NPUBOANT K COKPALLEHUIO OGLLEro Yncna HeHyne-
BbIX KO3(hPUUMEHTOB, NoANEXawmx SHTPONMUIMHOMY KOAMPOBAHUIO U Nepedade B 3NeMeHTapHOM NOTOKe.

IIna pekoHCTpyMpoBaHWA 3Ha4YeHUI NPOMEXYTOUHbIX TpaHcdopmaHT S(0, 0) peanuayloTcsi COOTBETCTBYIOWME MPO-
Luenypbl AekBaHTOBaHWUA n obpaTtHoro npeobpasoBaHusi Anamapa.

B cuny pasHoo6pasus obpabarbiBaembix maccmBoB (8x8, 4x4 ¢ anemeHTom S(0, 0) unu Ge3 Hero, 2x4, 2x2) no
cpaeHeHnio ¢ MPEG-2 3HauntensHo yBenMyeHo KONMuecTBO BapuaHTOB CKaHUPOBaHWsA. B 3aBUCMMOCTM OT BMAOB npea-
CKasaHWsa NPYMEHSAIOTCA pasHble cnocobbl obxoga maccuBoB 4x4 unn 8x8 BHYTPU MakKpobIoKoB.

MHoxecTBO ncnonb3yembiX 3Ha4YeHUi hakTopa KBaHTOBaHWA paclimpeHo Ao 52. [onyckaeTtcst npumeHeHue pas-
HbIX 3Ha4YeHWI hakTopa ANs APKOCTHOW M LIBETOPa3HOCTHLIX KOMMOHEHT. B 3aronoeke BMOeonocneaoBaTerisHOCT Mo-
XeT nepefaBaTbCsl HECKONBbKO MaTpWL, KBAHTOBaHWA ONf MAcCMBOB, pasnuyaloiMXCsl CBOMM COAEPXUMBIM U pasmep-
HOCTbIO. [NpuMmeHsoTeA ABa TMNa MaTpuvL, KBAHTOBaHWA, UCMONb3yeMblX MO yMonyaHuio. B matpuuax nepeoro tvna sce
koadbpnumeHTsl My(m, n) paBHbl 16. B 4eTbipex CTaHOAPTU3OBaHHLIX MaTpULAX BTOPOrO TUMNa 3HaYeHUs1 KOahPULNEHTOB
KBaHTOBaHWS1 3aBUCAT OT UX KoOpAauHaT (pucyHok B.2).

M,(m, n) ana BHYTPUKaAPOBOTO M,(m, n) ansa mexkagpoBoro
KoaupoBaHust 6riokos 8x8 KogupoBaHust 6riokoB 8x8
m=0|lm=1m=2\m=3|m=4m=5|m=6\m=7 m=0|lm=1m=2{m=3|m=4{m=5\m=6|\m=7
n=0( 6 10 | 13 | 16 18 | 23 | 25 | 27 n=0| 9 13 | 15 | 17 19| 21 | 22 | 24
n=1| 10 | 11 16 | 18 | 23 | 25 | 27 | 29 n=1413 (13 | 17 [ 19 | 21| 22 | 24 | 25
n=2| 13 | 16 | 18 | 23 | 25| 27 | 29 | 31 n=2| 15 | 17 | 19 | 21 22 | 24 | 25 | 27
n=3| 16 | 18 | 23 | 25 | 27 | 29 | 31 | 33 n=3| 17 |19 | 21 |22 | 24 | 25 | 27 | 28
n=4| 18 | 23 | 25 | 27 | 29| 31| 33 | 36 n=4| 19 | 21 | 22 | 24 | 25 27 | 28 | 30
n=5| 23 | 25 |27 |29 | 31| 33| 36 | 38 n=5|21 |22 |24 |25 | 27| 28 | 30 | 32
n=6| 25 | 27 [ 29 | 31 331 36|38 [ 40 n=6| 22 | 24 | 25 | 27 | 28 | 30| 32 | 33
n=7| 27 | 29 | 31 |33 | 36 | 38|40 | 42 n=7| 24 | 25|27 |28 | 30| 32|33 | 35
M,(m, n) ana BHYTPUKaQPOBOrO My(m, n) pnsa mexkagpoeoro
KogmpoBaHus 6nokoe 4x4 Kogupoeanusi 6nokos 4x4
m=0 m=1 m=2 m=3 m=0 m=1 m=2 m=3
n=0 6 13 20 28 n=0 10 14 20 24
n=1 13 20 28 32 n=1 14 20 24 27
n=2 20 28 32 37 n=2 20 24 27 30
n=3 28 32 37 42 n=3 24 27 30 34

Pucyrok b.2 — KoathnumeHTsl kBaHToBaHWs M,(m, n), ncnonbsyembie no ymonyaxuio
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Ansi yMmeHblUeHUs1 3aMeTHOCTU rpaHnL, GrOKOB NP BOCTNPOU3BEAEHUM BUAEOKOHTEHTa WCMONb3yeTcs crieumarnbs-
HbIA AaHTUBNOKUHI-OUNBTP, MHOPMaUUs 0 HEOBXOAMMOCTU NPUMEHEHUSI U NapamMeTpax KOTOpPOro (HanpaeleHuu, UH-
TEHCVMBHOCTW) NepefaeTcsl B 3NEMEHTapHOM MOTOKE Ans KaXAoro makpobnoka.

HonyckaeTcsi NnpyuMeHeHe ABYX anbTePHaTUBHbLIX METOAOB KOHTEKCTHO-aJanTUBHOIO 3HTPOMNMINHOIO KOAMPOBa-
HWS1 KBAHTOBAaHHbLIX TPAHCOPMAHT: KOAdamMW NepeMeHHON ANWHbI 1 apudMeTUYeckoe. PazHOCTHbIE BEKTOPbLI ABWXEHUS
W Opyrve CHMHTaKCUYecKkMe eavHULIbl SreMEHTapHOro MoToKa KOAMPYHOTCS 3KCMOHEeHUMarnbsHeiMu kogamu Monomba.
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Mpunoxexne B
(cnpaBouHoe)

Oco6eHHocTU KogupoBaHua curHanoB LUITBY no cranpapry VC-1

Crangapt VC-1 [9], npuHsaTeiri B 2005 rogy, o6beanHaeTr B cebe MHOro 0o6LMX NOAXOAOB, XapaKTepHbIX Ans
AVC/H.264 v MPEG-2.

OcobeHHocTn kogupoBaHusi curHanos LTBY no ctanpapTty VC-1 3aknioualotcsi B criefyioleM:

1 Wcnonb3yeTca Tonbko oauH dopmat cybanckpetusauun upeta 4:2:0.

2 BeegeH gononHUTEnbHbIA CTPYKTYPHBLIN 3NeMEHT — Touka nodknioyeHus (entry-point), npegHasHaveHHaa ans
MHULManu3aumn gekoaupoBaHns LMpPOBOro NOTOKa B NPUEMHBIX YCTPONCTBAaXx.

3 Homenknatypa Tvnoe kagpoB (noneu) gononHeHa Bl-tunom. Kagp (none) Bl-Tuna copgepXuT TONbKO /-Makpo-
Ornokn M B Ka4ecTBe OMOPHOrO He UCTIONb3YeTCs.

4 Cnaic npegcrtaensier cobon nocnenoBatenbHOCTb Makpobnokos "16x16+8x8+8x8" B npegenax kagpa unuv nons.
MpucyTCTBYeT TOMBKO B pacluMpeHHOM npodune, HO U B HEM He sIBNsieTcst 06s13aTenbHbIM, NMOCKONbKY OBbIMHO Kagp
KOOMPYETCA KaK OQWH Cnaic, U B 3TOM criydae AOCTaTOMHO Kaapa Kak CTPYKTYPHOW eauHuubl. Pa3bueHne Ha cnaiichbl
MOXEeT UCMOonb3oBaTeCA Ans cHpoca NpeanKTopos.

5 MNpegycMoTpeHO AvHaMMYeckoe U3MEHeHWe paspewwenus. [nst Kaxaoun rpynbl NOCTPOYHBLIX KAApOB BCe Kagpbl
MOryT BbITb AOMONHMTENBHO MacLLUTabUpOBaHbl MO OTHOLWEHUIO K UCXOAHOMY pa3pelleHuio B ABa pa3a No ropusoHTanu
unn BepTuKanu nNMbo OgHOBPEMEHHO MO ropu3oHTany v BepTukanu. Uudopmaumsa o maclwutabupoBaHum nepepaetca B
3aronoeke /-kagpa.

6 bnoku 8x8, BxogsAwme B cocTaB MakpoOrnoka, MOryT MMeTb MHAWBUAYanNbHbIA XapakTep KOOUpOBaHUs, T. €. GbiTb
I-Tuna (ans nobbix kagpoB wnv nonew), P-tuna (anst P-kagpoB, KPOME YepecCcTPouHbix) M B-tuna (ans NOCTPOYHbIX
B-kagpoBs wnn B-nonemn).

7 KognposaHne KBaHTOBaHHOW nocTosiHHOW cocTaensiolwen Sk(0, 0) 6noka sipkocTn ocywectensieTcsa auddepeH-
LmanbHO MO OTHOLUEHWIO K aHanorm4Hon noctosiHHol coctaensiowert Sn(0, 0) ogHoro m3 cocegHux (pacnonoXeHHbIX
cneBa, cnpaBa W AUaroHamneHo) paHee 3aKoAWPOBaHHBIX U PEKOHCTPYMPOBaHHbIX BriokoB: dS(0, 0) = Sk(0, 0) — Sn(0, 0).
Ons kogupoBanua 3HaqeHuin dS(0, 0) ucnonbaytotes 4 Tabnuubl KOAOB NEPEMEHHOW ANWHBI: AN MEANEHHOro U BeicTpo-
ro ABWXEHWA, a TakKke Ans APKOCTHOIO U LBETOPA3HOCTHLIX CUrHanoB. KonmuecTBO MCNonb3yemblX 3HaYeHWhn Koaddu-
LMEHTOB KBAHTOBaHWA MOCTOSIHHON COCTABMSIOLLEN YBENMYEHO C YeTbipex Ao wecTtHaguath (2, 4 n ot 8 go 21), npuyem
Ans pasHbix G6rokoB ogHOro Makpobnoka oHW MOryT pasnuyatbes. B ynydweHHom npocune nporHoasl Sn(0, 0) nepen
copmupoBannem pasHocT dS(0, 0) NpueoAATCA K eaMHOMY hakTOpy KBaHTOBaHMS (MepeKBaHTYIOTCS).

JImbo BepxHAa cTpoka, Nnbo nesbili cTonbel KBaHTOBaHHbLIX TpaHcdopmaHT /-6roka (kpome MOCTOSIHHOW cOCTaB-
nsAoLWen) MoryT kogmpoBaTtbesl AnddepeHUMansHO Mo OTHOWEHWIO K TaKUM e TpaHcdopmaHTam coceaHux /-Grokos,
pPacnonoXeHHbIX COOTBETCTBEHHO BbIlLE WUIU NEBee, B TOM YKUCIe BXOASALWMX B TOT e Makpobnok. AuddepeHumanbHoe
KOOUPOBaHME MOXET NMpUMeHsATbCs ans /-6rnokoB B /-kagpax, a Takke B P- unu B-kagpax, ecnn cocegHme 6noku umerot
I-tvn. Mpu s3TOM B yny4lweHHOM npodune NPorHo3bl B HEOOX0AMMbIX Cry4vasix NepeKBaHTyoTCS.

8 [ns P-MakpoO6nokoB 4YMCO BEKTOPOR ABWXEHWS, NepedaBaeMblX B SMEMEHTapPHOM MOTOKe, MOXET OblTb paBHO
1, 2 unwn 4. Ecnv copmupyeTcsi oauH BeKTOp, TO OH MUCMonb3ayeTcs Anst makpobnoka B Luenom. OauH BEKTOP NPUMEHSIETCA
npy KOAUPOBAHUW MONEen UM NOCTPOYHLIX Kadpor. Ans P-makpobnoka B YepeccTpoYHoM kKagpe TpebyeTcsl Kak MUHU-
MyM [Ba BeKTopa: OAVH ONsl BEPXHEro nons, Apyron ans HwxkHero. [pu nepegade Yetbipex BEKTOPOB KaXAblA M3 HUX
ucnone3yeTtcsl Ans ceoero 6rnoka sipkocTy 8x8. KpoMe TOro, Mo HUM BbIMUCTIAKOTCS BEKTOPLI ABWKEHNUSA LBETOPa3HOCTHbIX
6nokoB, 4N Yero NPUMEHSETCA HECKONBKO arnkTepHaTUBHBIX METOAOB, BKMIOYAs YCPeOHEHWe 1 MeOuaHHylo BbIGOPKY.

Ons B-makpobnoka copmupyetcs 1, 2 unu 4 (ana 4epeccTpoqHbIX KaapOB) BEKTOpa OBWKEHUs!, KOTOpble BCerga
NPUMEHSIIOTCA K Makpobnoky B Lenom. Mpu aToM oaMH BEKTOP MOXET UCMOMNb30BaThCsA Kak MpU OQHOHAMNPaBMneHHOM
npeackasanHuv (Bnepeq Unu Hasag), Tak U Npu AByHanpaBneHHOM NpeackasaHuW, ecrnv OJHOMMEHHbIE KOOPAMHATHbLIE
3MeMeHTbl ABYX BEKTOPOB OAWHAKOBbLI MO abCONIOTHON BENUYMHE, HO PasnnyaloTCsl 3HAKOM.

MporHo3sl Makpobnokor (BrokoB) MOryT GbiTb CKOMMEHCUMPOBAHbI MO KOHTPACTY M SAAPKOCTW. 3HAYEHWS KOPPEKTU-
pyoLMX KOSMMDULMEHTOR €avHbl ANns BCeX MakpOOoOKOB B OMOPHOM Kagpe.

MpeanKTopbl BEKTOPOB ABWXEHUA MOryT (hOPMUPOBATBLCA U3 BEKTOPOB, paHee CHOPMUPOBaHHbLIX AN COCeQHUX
MaKpoBMoKOB (pacnonoXeHHbIX NeBee, Bbille W AUaroHarbHO), a B Cly4ae YeTbipeXBEKTOPHbIX P-MakpoOnokos U 13
BEKTOPOB, CHOPMMPOBAHHBIX paHee Ansa OnokoB Tekyuwiero P-makpobnoka.

MporHo3 6rokoB APKOCTU OCYLLECTBNSAETCSl C TOYHOCTHIO B 1/4 nukcena. MporHossl co cMeleHnem hopMUpYIoTCs
BunuHenHoM nnu BukyBruqeckor MHTepnonauneN.

9 [nsa P- n B-makpobnokoe pasHocTHble 6rioku 8x8, cogepalpe owmbKkn npeackasaHus, MoryT pasbuBartbes Ha
cy66noku 8x4, 4x8, 4x4 ¢ Lenblo CnekTpanbHOro npeobpa3oBaHusl, KBAHTOBAHWUS W SHTPOMUIIHOIO KOAMPOBAHUSA TPaHC-
opMaHT ans kaxgoro cyb6rnoka B OTAENbHOCTY.

10 Wcnone3ayeTtca cenapabenbHoe npsamoe npeobpa3oBaHue CrneunanbHoro Buaa, Ans KoTOporo cTaHaapTu3o-
BaHbl 3HA4YEHUs HOPM, NMPeACTaBNEeHHbIX paunoHarnbHoW Apobbio. B o6paTHom npeobpasoBaHMM NPUMEHSIIOTCA LEnble
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KO3 PULMEHTLI N AETEPMUHUPOBAHHBIA NOPAOOK BbIMUCIIEHUA C OKPYITIEHWEM MPOMEXYTOUHBIX M KOHEYHOrO pesyrbTa-
ToB. [lpUmMeHsiloTCA ABa sigpa OOHOMEPHbIX Npeobpa3cBaHuii, OAHO K3 KOTOPLIX NpeaHAa3HauYeHo Ans YeTbipexane-
MEHTHOIO BEKTOpa, a apyroe — AnsA BOCbMU3NeMeHTHoro. KomGuHupoBaHue 1 noovepegHoe NpUMEHEHWE TakmxX OfHO-
MepHbIX Npeobpa3oBaHuWii MO3BONSIET peanvM3oBaTh BCE TUMbI ABYMEpPHbIX NpeobpasoBaHuii (8x8, 8x4, 4x8 n 4x4). Bsau-
MooBpaTUMOCTb MPSIMOrO U oBpaTHOro NpPeocbpas3oBaHWi U3-3a OKPYIMEHWI U NPUMEHEHWs LenoUnCcieHHoW aprudme-
TUKM He obecrneunBaeTcsl.

11 Ans /-6nokoB 8x8 npegycmoTpeHo 3 BapuaHTa ckaHupoBaHusl. [Ans P- n B-6rokoB 1 ux cy66rokoB NpuMeHsieTcst
10 BapuaHTOB CKaHWPOBaHWs. BbIGOp KOHKPETHOro BapuaHTa 3aBUCMT OT pa3MepoB Koaupyemoro maccuea (6nok 8x8,
cy66nok 8x4, 4x8 unun 4x4), a Takke oT Npodunsa KOAMPOBaHUA U crnocoba pasnoxeHus kagpa (NOCTPOYHOE UMK Yepec-
CTPOYHOE).

12 3naveHne koga hakTopa KBaHTOBaHUS ANA OYepenHoro mMakpobroka MOXeT nepefaaBaTbCsl Kak B OObIMHOM,
Tak U B andbdepeHunansHom Buge. cnonedyetcs NMHelHas Lwkana KBAaHTOBaHWS CO 3HadeHusimm oT 1 no 31 um ¢
MPOMEXKYTOUHBIMI 3HAYEHUSIMM C LWarom B /o ana caktopos oT 1 Ao 8. YacToTHO-3aBUCHMbIE MATPULIbl KBAHTOBAHMUS He
MCMNOMNb3yTCS.

13 [Ons ymeHblueHUs1 3aMeTHOCTU rpaHul BrnokoB MpVYMeHsIeETCA Habop cneumnanbHbIX OUILTPOB NPOTUB Grok-
ahpeKTa, aHTUKOHTYPHBIN U adanTUBHOMO CrNaXuBaHws. [py 3TOM B 3aBUCUMOCTM OT pasbueHusi GNokos uneTpauus
MOXEeT MPOM3BOAUTLCH He Ars BCEX MPUIPAHUYHbBIX MUKCEOB.

14 OuTponuiiHoe koaMpoBaHue TpaHCcOpMaHT ocylecTBrnsieTcst Tpunnetamu Run-Level-LastFlag v kogamu ne-
pemMeHHOW AnuHbl. Mcnonbaytotcst 6 Tabnuy KogoB nepeMeHHol AnuHbl. BeiGop ToW unm nHon Tabnuubl 3aBUCUT OT
MHTEHCMBHOCTM OBUXEHMS (BbICOKOE, cpedHee, HM3Koe), Buaa KoaupoBaHusl (BHYTPUKaZpOBOeE MNK Mexkagpoeoe). B
cnyyae /-6nokoB Tabruubl MOryT GbiTb Pa3HbIMK 4N APKOCTHON M LBETOBBIX KOMIMOHEHT.
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MpunoxeHvie
(cnpaBo4HOE)

O6wme NpUHUMNbLI KoOgMpOBaHMA curHasios LITBY no texHonorunm EVC

Kogunpyemas BugeonocnefoBaTenNbHOCTb pasfenserca Ha rpynnbl M3 R cMexHbIX kagpos (noneii), roe R =
B KOHKpPETHOM 3/1eMeHTapoOM NOTOKE AO/HKHO MCMNONb30BaTbCA OA4HO 3HauveHue R. Kaxpaa rpynna kagpos (nonew)
Aenntcsa B BepTUKaNbHOM HanpaBfieHMM Ha cnalicbl BbicoTo 2N cTpok. Cnalic cogepXuT nocnefoBaTesibHOCTb Makpo-
6510koB pasmepom 2Mx2NxR (pucyHok IM.1). O6bI4HO 2M (4ncno cTon6uoB B Makpobmnoke) n 2N (4Mcno cTpok B Makpobno-
Ke) paBHbl 16, HO JOMNYCKAKTCA UHblE Lefble 3HaYeHus, Hanpumep 24. B KOHKPETHOM 3/1IEMEHTAPHOM MOTOKE A0J/DKHO
MCNob30BaTbCA TONbKO OAHO 3HAa4YeHne M u ofgHO 3HauveHue N, KoTopble B 06LEM c/lyyae MOryT pasnuuyatbcs. Kaxablii
MaKkpob6/IoK COAEPXUT uYeTblpe TpeXMepHbIX 6/10ka APKOCTHbIX OTCYETOB U ABa TPeEXMepHbIX 6/10ka LUBETOPa3HOCTHbIX
curHanoB. Bce 6/10kn nmeroT ogmHakoBbili pasmep MxNXxR.

MpumeHsiemblli hopmaT cybauckpeTusaumm upeta — 4:2:0.

OTcuyeTbl APKOCTHOIO U LIBETOPA3HOCTHbIX CUrHAN0B — BOCbMUPaspsAHble Lesnble ynucna 6e3 3Haka. [uanas3oHsbl
[ONYCTUMbIX 3HauYeHwli oTcyeToB: OT 16 Ao 235 ana ApkocTn n oT 16 fo 240 AnA UBETOPa3HOCTHbIX curHanos. [Nepep,
KOAMpPOBaHNEM OTCUETOB B BOMYHOM KOAE KaxOro M3 HUX MHBEPTUPYeTCA cTaplumii 6uT, B pesynbtaTte Yyero oopmupytoT-
CA [ONOJSHUTENbHbIE KOAblI CMELLEHHbIX OTCcYeToB F(X, y), 3HAYeHUs KOTOpbIX NpuHagnexar guanasoHam [-112, +107]
onsa apkoctn un [-112, +112] ans 4BETOPa3HOCTHbIX CUTHAMOB.

Kaxgpii n3 6nokoB MxNxR pacuwennsetca Ha cy66s10kn pasmepom MxNxPh obuiee Konm4yecTBO KOTOPbIX MOXET

MeHsITbCcA oT 1 (6e3 pacuiennenus) Ao R (no umcny kagpos B rpynne): X B =  PacuienneHve Npou3BoANTCA He3aBUCH-
/
MO A5 KaXAoro M3 6/10KOB, BXOASLMX B MakpO6/IoK.

Kaxablii U3 cy66/10K0B Nogsepraetcs NpsiMoMy TpexmepHoMmy (MPOCTPaHCTBEHHO-BPEMEHHOMY) KOCUHYCHOMY
npeo6pasoBaHuio

-M, -1 py,1
S(m, n,P) =] MN8PJ. XK % P(X,y,’M(x,T,MM (¥,n,1/)Nap,Pa

x=0 y =0 1=0
raie T=0..M, n=0... N,p =0... P;;
A{a, ft,c) =cosn/4, pna ft=0 nA(a, ft, c)=cosa ~ 2 < [nab p°-
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Mony4eHHble B peaynkTate npsmoro npeobpasoBaHvst TpaHcopMaHTbl S(m, n, p) NOABEPraloTCs:

- KBAaHTOBAHWIO C Y4YE€TOM 3pUTENBHOTO BOCMPUSITUSE AMHAMUYHBIX CLEH, MybuHbl P; kogupyemoro j-ro cy66rnoka u
KonuuyecTBa / cyb6nokoB B kogmpyemom 6Grioke;

- NPAMOMY CKaHWPOBaHUIO;

- QHTPONUIAHOMY KOAUPOBaHMUIO.

CTpykTypa EVC-kopgepa nokasaHa Ha pucyHke [.2.

YnpaBneHue CKOpoCTbIO NOTOKa

OGpaboTka NOCTOAHHLIX
COCTaBMSALLMX
OKM A ‘
- cy6bnokos i
Cy6anckpetnsaumnsi| | MpoctpaH nga oo KsaHTo- CraHu- OHTPONMiTHOS Bydepu
— uBeTa CTBEHHOEe > p = - Bt —» 3auuf p»
4:2:2 5 4:2:0 KN BaHWe poBaHue koaupoBaHue 3
] ) )
)
Bydepusaums )
Kagpoe - dopmMpoBaHMe Macky pacluennexus Gnoka

PucyHok .2 — CrpykTypa kogepa EVC

MpeackasaHve 1 kOMNeHcauusl ABUXKEHUSI He UCMONb3yTcs. PekOHCTpyMpoBaHWe 3akogmpoBaHHbIX cyB606nokoB,
thopMMpoBaHUe, KOQMPOBaHWE W Nepegada BEKTOPOB ABWXEHUs1 He TpebytoTcs.

BbixogHol snemeHTapHbIli notok (3l1) cogepxuT cnedytolme CTPYKTYPHbIE SMeMeHTbI:

- rpynna kagpos (nornewn) co craptoBbiM npedwmkcom 0x00000200;

- cnanc ¢ npedwkcom m3 guanasoHa ot 0x00000201 go OxO00002AF, rae nocnegHui 6ant koga (0x01...0xAE) —
Homep cnavica. [na koanpoBaHusi n30bpaxeHnn co CBEPXBLICOKMM paspelleHuem (bonee 2784 crpok) koa 0xO00002AF
Mcrnonb3yeTcs B KadecTBe dhnara pacwumpenust Homepa cnavica. Cnegyiowmin 3a HUM 6anT cnyxuT Ana BbluMCNEHUs]
Homepa cnamnca kak cymmel 176+(3HaqeHne Ganta);

- MakpoOMnok — LiecTepka 3akoaupOBaHHbIX GNoKoB.;

- bnok — cepus n3 | 3akogupoBaHHbIX Cy66nokoB, rae / — uenoe, NnpuHagnexaiwee auanasoHy ot 1 ao R;

- cy66rnoK — OAHOMEpHbIN MacCUB 3aKOAUPOBaHHBLIX TPaHCOPMAaHT.

Mpynnbl KagpoB, cranckl U Makpobnoky cHabXalTcA COOTBETCTBYIOWMMMN 3arorioBKamu.

B 3aronoeke rpynnbl kagpoB (noreit) nepegaercsa mHdopMaumsa 0 napameTpax pasnoXeHusl UCXOAHOro n3obpa-
KEeHUs1, OrMHe rpynnbl KagpoB (nonen) u napameTpax KoAWpPOBaHUS.

3aronoeok cnavica cogepXvT MOPSAKOBLI HOMEP craiica B rpynne kagpos (noneun).

B 3aronoske makpobnoka nepegaercs MHcoOpMaumsa 0 BapuaHTe ckaHupoBaHusi cybbnokoB, cnocobe u napamert-
pax KBaHTOBaHUA TPaHCOPMaHT M O KoHUrypaummn kaxagoro U3 wectn 6rokos (konvyectse, mybuHe u nopsake cnepo-
BaHuA obpasytowmx ero cy66nokos).

Ha npuemHon ctopoHe gekogupoBaHue npousBogutcsl B obpaTHOM nopsgke. Mpu atom ansa obpatHoro AKM
ucnonb3yetcst To xe aapo npeobpasoBaHust

M-1 N-1 Fi-1

Foy )= |ios > 3 3 Sm n, p) Ax,m, M)Aly, n, N)A(t, p, P).
MNP’ m=0 n=0 p=0
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Mpwunoxenne
(pexomeHgyemoe)

MepeyeHb cpeacTB U3MEPEHUNA U TeXHONorMyeckoro o6opyaoBaHus

MepeyeHs cpeacTB M3MepeHUn N TEXHOMOrMYECKoro 0b6opyaOBaHns, NPUMEHAEMOIO NPy U3MEPEHUN napamert-
pOB TpakTa uupoBON CUCTEMbI TENEBUAEHUS BbICOKON YE€TKOCTU U €ro 3BEHbEB:

1 MeHepaTop ucnbiTatenbHbIX UMAPOBLIX CUMHANOB W LMEPOBOIo TPaAHCMOPTHOIO MOTOKA.

2 AHanmsatop umpOBOro TPaAHCMOPTHOrO notoka ATI1-1.

3 NameputenbHbwi gemogynsartop ATL-2U.

4 AHanusatop cnekrpa.

5 [lekogep umdpoBOro TPaAHCMOPTHOIO MOTOKA.

6 AHanusaTop napameTpoB M300paXeHusl.

7 LUncbpoBoi TeNeBU3MOHHLINA paaguonepeaaTiumk.

8 LUncporoe ycTpoUCTBO BOCMPOU3BEAEHUS TENEBU3NOHHOTO N306pakeHus.

9 YeTponcTeo otobpaxeHusi TENEeBU3MOHHBLIX U306paXeHUN.

Mpumevanusn

1 JonyckaeTtca NpUMeHeHUe aHanorMYHbIX U3MEPUTENBHBIX NPMOOPOB, BKNIOYEHHBbIX B [OCyAapCTBEHHbIA peecTp
cpencte uamepenun Poccuiickon degepaumnm.

2 Mpubopbl No nepeuncrieHnsiM  5...9 OTHOCATCS K TEXHONOMMHECKOMY 060PYA0BaHUIO.
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KntoueBble crioa: L poBoe TenesmaeHe BbICOKON YETKOCTM, KoanpoBaHMe LM poBbIX TENEBU3MOHHbIX CUrHa-
OB, CXaTWe LMPOBOro NnoToka, LM pOoROi TPaHCMIOPTHBIA MOTOK, NapamMeTpbl g poBoro TpaHCMopTHOTO NoToKa
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