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1 O0mue moJioKeHUusA

Kontponshas pabora (manee - KP) sBnsieTcs 4acThi0 CaMOCTOSITEIBHOU
paboThl CTyACHTOB. BhinonHsAs JaHHYIO paboTy, CTYJAEHTY HEOOXOAUMO MOKa3aTh
YMEHHE HCKaThb HYXHYIO WH(OPMAIMIO, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATD,
YMETb UCIO0JIb30BaTh UH(POPMALIMOHHBIE TEXHOJIOTUH, 000011aTh U MPEACTABIATh
M3yYEHHBIN MaTepuail B BUAE dJIEKTPOHHOIO U OYMa)KHOTO OTYETA.

1.1 I{essb KOHTPOJILHOM PadOTHI

[lear pa®oOThl - 3aKpenuTh 3HAHUS, MOJYYCHHBIE B MPOLECCE H3YUYEHUs
teopetnyeckux BompocoB Mo gucuumivie TEXHOJIOTUU THADPPOBOI'O
TEJIEPAJIMOBEIIAHUS, BeipaboTaTh HaBBIKH CaMOCTOSTEIHHOW pabOTHI C
COOTBETCTBYIOIIUM IPOTPAMMHO-AMNMAPAaTHBIM 00ECIeYeHHUEM, TO3BOJISIOIEM
dbopmupoBath 1UGPOBBIE TPAHCHOPTHBIE BHAECONOTOKH B popmate MPEG-2/4,
MCIOJIB3YIOUINECS B IM(PPOBOM TEICBU3MOHHOM BEIIAHHH.

1.2 3agaum, KOTOpbIE PEMIAIOTCHA B XOA€ BBINOJHEHHUSI KOHTPOJbHOM
padoThI
B xone BbINONIHEHUS pa0OThI CTYIEHT PEIIAET CASAYIOIINE 3a0auH:

®[IOMCK W  00paboTKa  COOTBETCTBYIOIIETO  BHUJCOKOHTEHTa  JJIA
dbopmupoBanus TpancrnoptHoro nmotoka MPEG-2;

e leMyJIbTUILIEKCHpOBaHue nporpaMmmuoro MPEG-nakera Ha snemMeHTapHbIe
MEIUAIIOTOKH;

® MYJIbTUIUICKCUPOBAHUE HECKOJBKUX OTHEIbHBIX BHUICONPOrpaMM ISt
dhopmupoBanus TpaHcnoptHoro noroka MPEG-2;

e AHAJIM3 COJEPKUMOI0 CEPBUCHOM CITy)eOHOM HHPOpMaLInK;

®I3MEHCHUE BUJICOKOHTEHTA U €T0 PEJAKTUPOBAHUE B IOTOKE;



2 KpaTkue cBe/ieHUS U3 TEOPUH

2.1 IIpodsema mnepeaayu UOHM(PPOBBIX TeJEeBU3HOHHBIX CHTHAJIOB IO
KaHaJIaM CBfI3M. 3ajayda c:kaTusi BuaeouHdopmanuu

[udpoBoil TeNEeBU3UMOHHBIA CUTHAJI B IOCIEA0BATEIbHON (OpME MOXKET
HEMOCPEACTBEHHO TNE€peAaBaTbCsl [0 KaHallaM CBS3W, [PEIHA3HAYECHHBIM
CIIEIMAJIbHO  JUIsI ~ Tepellayd  JHUCKPETHBIX  CUTHAJOB,  HAalpuUMeEp, MO
HIMPOKOIOJIOCHBIM MHOT'OKAHAJIbHBIM JIMHUSM ~ WH()OKOMMYHUKAIIMOHHON CETU
CBS3U C BPEMEHHBIM pazlieJieHueM KaHayoB. [[ns uudpoBOro TeiaeBU3MOHHOTO
BEILIAHUSI MOTYT HCIIOJb30BaThCS W KaHAJbl CBSI3M C MOJYJISLUEH HECYIIEro
KoJIe0aHusl.

OrneHrM MUPUHY TOJIOCH YacTOT MU(PPOBOTO CUTHAJIA B TTOCJICIOBATEIHHOM
dbopme u Tpedyemyto I €ro Iepeiadu MUPUHY TOJIOChI YaCTOT KaHaia cBs3u. B
cucteMax IU(POBOTO TEIEBUICHUS, KaK IMPABUIIO, MPUMEHICTCS PaBHOMEPHOE
KBAaHTOBAHUE MPOMICANINX TaMMa-KOPPEKIHI CHUTHAJIIOB C YHUCJIOM JBOMUYHBIX
paspsnoB ALL m = 8, yto gaet yucno ypoBHed kBaHToBaHusd NKB - 256. Ilpu
ATUX YCJIOBMSX LIYM KBAaHTOBAaHMS HA M300paKeHUM MPAKTHYECKW HezameTeH. Ha
Bbixoze ALl mony4yeHHbIE HOMEP YpOBHSI KBAHTOBAHUS NPEACTABISETCS B BUJIE
JBOMYHOTO 4YHUCHa, T.€. Koxupyercs (omudpossiBaeTcs). OObIUHO HCHOJIB3YETCS
IpsIMOM ABOMYHBIN KOJI. 3HaUeHUs IU(POBOr0O CUTHAIA MPECTABISIOTCS YU CIIaMU
ot 00000000 mo 11111111 B mopsake HapaCTaHUS UX BEJIMYUHBI.

Y CTaHOBJIIEHO OJIHO 3HAYEHHME YacCTOThl JAMCKPETHU3ALMU CUTHANA SPKOCTH,
paBHoe 13,5 MI'i, st o6oux ctanaapToB pa3BepTku -25 ', 625 crpok u 30 I'n,
525 crpok. Kaxnaplii 1BETOpa3HOCTHBIA CHUTHAN JAUCKPETU3UPYETCS C BJIBOE
MeHbIeld yactoroit 6,75 MI'1. B cooTBeTcTBHHM ¢ MPUHATHIMU O0O3HAYCHUSIMH,
JAHHBIA ~ CcTaHAApPT 1U(PPOBOTO KOAMPOBAHUS  TEJICBU3MOHHBIX  CHUTHAJIOB
oOo3Havaerca  4:2:2. DOTO  O3HayaeT, 4YTO  YacTOTa  JAMCKPETU3ALUU
[BETOPA3HOCTHBIX CUTHAJOB B JIBA pa3a MEHbIIE, YeM YacToTa AUCKPETHU3alUU
SIPKOCTHOTO CHUTHajla, ONpEJeJICHHass Ha OCHOBAaHMM TeopeMbl KoTelbHUKOBA,
IPUYEM B KaXkJI0W CTPOKE MPUCYTCTBYIOT 00a IBETOPA3HOCTHBIX CUTHAIA.

Ilepenaya 3Ha4EHUN OTCUETOB SIPKOCTHOrO Y M 1BeTOpa3HOCTHBIX Cr, CB
CUTHAJIOB ITPOUCXO/IUT 10 OJHUM U TEM K€ JIMHUSAM B clieqytomem nopsauake: Y, Cr,
Y, CB, Y, ... . HacToTa TakTOBBIX UMITYJILCOB MPU 3TOM paBHa f, = 13,5 + 6,75 +
6,75=27 MI'u. CurHanbl CHUHXpPOHH3ALMM TEJICBU3UOHHON  pa3BEPTKH,
MPEJICTaBIsIEMbIE, KaK yKa3blBaloch panee, koaamu 00000000 m 11111111,
nepeaarTcss B o0IeM MOTOKe NaHHBIX. [Ipow3BeneHrne 4acTOTHI AUCKPETH3AIUN
Fn u uyucna paspsanoB kBaHTOBaHMsA N Ha3bIBaC€TCA CKOPOCTBIO MEPENAYU
JTBOMYHBIX CUMBOJIOB IU(PpoBoro curnana - Q [out/c]. J{ns uudpoBoit cryauitHo
anmnaparypsbl, YAOBJIETBOPSIOIIECH TpeOOBaHUSIM paccMaTpUBAEMBbIX
pPEKOMEHAAIMM, TOJYYatOTCs CIEAYIOIIME 3HAYEHUS ITOT0 ITapaMeTpa:



- 1utst sipkocTHOTO curHana: Qy = 13,5 x 8 = 108 Mowut/c;

- JUIS1 IIBETOPA3HOCTHOTO curHaia: Qc =6,75 x 8 = 54 Mowurt/c.

CyMMapHasi CKOpOCTb NI€peiaur ABOMYHBIX CHMBOJIOB MPEOOpPa30BaHHOTO B
nudpoByro Gopmy mnosHOro 1BEeTHOro TeneBuznoHHoro curHaiga (IIL[TC)
ONPEACIISIETCS CAEAYOIUM PABEHCTBOM:

Qs =Qy +2Qc =216 Mowurt/c.

OueBHIHO, 4YTO HHM CTaHJAPTHBIA KaHajl HA3€MHOr0 TEJIEBU3MOHHOIO
BEIAHUS, UMEIOIUN IUPUHY 1oyiockl 8 MI'L, HU CIIyTHUKOBBIA KaHaj CBS3H,
UMeIoMi mupuHy mnosiockl 27 MI'n, Hempuroansl ans mepenaud nugpoBoro
TEJIEBU3UOHHOTO cHUTHaNA. [[ns mepegayu TENEBU3UMOHHBIX CUTHAJIOB BBICOKOM
YeTKOCTH HeoOX0quMa eliie 06osee mMpoKas 1moJjioca 4acToT.

[ToaTomMy 0oHOI M3 BaKHEUIINX 337a4 B 00JaCTH HU(POBOTO TEIEBHUICHUS
OblTa 3a7ada COKpAIICHHWS CKOPOCTH TMepeqaydl JBOWYHBIX CHMBOJIOB W,
COOTBETCTBEHHO, TPeOyeMOi MOJIOChl YacTOT KaHalla CBSI3M. JTa 3ajada MOXKET
OBITH pellieHa MyTeM YMEHbIIIEHUSI U30BITOUHOCTH MH(pOpMaIINK, IepeaaBaeMoi B
TEJIEBU3MOHHOM CHUTHaje. YMEHbIIEHUE H30BITOYHOCTH OOECIIEUMBACT TaKKe
yMeHbIIeHUE TpedyeMoro oobema 3V MpH 3anucH TEIEBU3UOHHBIX MPOrpaMM WU
OTZIENBHBIX U300pakeHU. B COOTBETCTBMM C YCTAaHOBHUBILEWCS B TEXHHUYECKOU
JUTEpaType TEPMUHOJIOTUEN YMEHbIIEHHE 00beMa MepeiaBaeMoil nHpopMaluy B
psne ciydaeB OyJeM Ha3blBaTh CXKATHEM BHACOMH(OpMAIUHU, a TaKXKe CHKATHEM
MN300pKEHM, CKATHEM 3BYKOBBIX CHTHAJIOB, C)KaTueM peud u T.1. OOpaTHyro
omepanuio OyJeM Ha3bIBaTh PACHIMPEHHEM, XOTS ATO 3BYYHUT HE MPUBBHIYHO. B
AHTJIOSI3BIYHOM JIUTEPAType UCIOJIB3YETCS] TEPMUH compression, a Jjisi 0OpaTHOU
onepanuu - decompression. Pycckoe Mpon3HOIICHUE dTUX TEPMUHOB KOMITPECCHUS
U JIEKOMIIPECCUS TAK)KE HCIOJIB3YETCS B PAJIE CIIy4aeB B 3TOM KHUTE.

N30bITOYHOCTS TENIEBU3MOHHOTO CHUTHANA PA3leisieTcs Ha CTPYKTYPHYIO,
CTATUCTUYECKYIO U TICUXO(PHU3NOIOTHUECKYIO.

CtpykTypHass HM30BITOYHOCTh CBSI3aHA C HAJIMYUMEM B  OOBIYHOM
TEJIEBU3UOHHOM CHUTHAJIE TacsIIUX MUMIYJIbCOB, BO BpeMsl KOTOpPbIX HMH(OpMaus
00 u3ob0paxenun He nepenaercs. CTpyKTypHash M30BITOYHOCTH TEIEBU3HMOHHOTO
CUTHaJIa MOXKET OBITh YMEHbIIIEHA ITyTEM Mepeadll BO BPEMs racsiliux UMITyJIbCOB
KaKo-mmbo mosie3Ho uH(opManuen, HanpuMep - 3BYKOBOTO COINPOBOXKJICHUS,
OJIHAKO OOJIBILIOTO BBIMTPHIIIA 3TO HE JIAET.

Cratuctuueckas U30BITOYHOCTh BBI3BIBACTCS HATMYHMEM KOPPEISIIMOHHBIX
CBSI3e MEXIy 3HAYCHUSIMU CUTHAJa B COCEJAHUX 3JIEMEHTaxX OJHOM CTPOKH, B
COCEIHHMX CTpOKax M B cocelHHX Kajapax. CoOkpallleHHEe CTaTUCTHYECKOU
M30BITOYHOCTH JOCTHTACTCS TYTEM YCTPAaHEHUS YKa3aHHBIX KOPPEISIIUMOHHBIX
cBs3ed. OmHUM U3 HamOoJiee M3BECTHBIX METOJIOB COKPAIICHHS CTATHCTUYECKON
U30BITOYHOCTH SIBISIETCS] KOAMPOBAHUE C MpeCcKa3aHueM win nuddepeHnuaibas
UMITYJIbCHO-KO10Bast moayssinust (JIMIKM), ocHoBaHHas Ha nepeiaue npupamieHuin
3HAYCHUH CUTHAJIA.

[lcuxodpusnonornyeckas  M30BITOYHOCTh  TEJIEBU3UOHHOTO  CHUTHajla
onpenensercs Tol uHpopMalue B HeM, KOTopast He BOCIIPUHUMAETCS YE€JIOBEKOM
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U, CleqoBaTeNbHO, MOria Obl M He mnepeaaBaThes. llcuxodusnonornyeckas
U30BITOYHOCTh COKpAlLIaeTcsl 3a CUeT YJIAJIeHHMs M3 IepeaBaeéMoro CHUrHaia
uHpOpMallMU, OTCYTCTBHE KOTOPOM HE BIUSET CYLUIECTBEHHO Ha BOCIIPHSITHE
N300paXKEHUsI YEITOBEKOM.

[Ipumepom MeTona COKpauleHHs! MCUXO(U3HOIOrHYECKON H30BITOUHOCTH
MOJKET CIYXHUTh croco0 KomaupoBaHusi Kperimepa, B COOTBETCTBUU C KOTOPBIM
IpU mepefadye KpyIHbIX JeTalleld M300pa)KeHUsl KOJMYECTBO Ipajaluil SpKOCTH
YBEJIIMYUBACTCS, a MPHU Mepeaade MEIKUX JeTallel - yMEHbIIaeTcsa. JTOT Crocod
OCHOBaH Ha HCMOJb30BAaHUU OOPATHO MPOMOPIMOHATBHONW 3aBUCUMOCTU MEXKIY
F€OMETPUYECKHMM MW TPaJallMOHHBIM  pa3pelI€eHUEM 3PUTEIBHOIO  ammnapara
yenoBeka. [Ipu BocpuATHMM MENKHX AE€Taled YXyALIAeTCs Pa3Iudyue Tpajalni
ApKOCTU. B 1pyrux Merogax HCHOJIb3YETCs YXYALIEHHE TI'€OMETPUYECKOTO H
IPajalliOHHOTO Pa3pelIeHHs] 3pEHHs] NpU HAOMIONCHUU JBUKYIIUXCA OOBEKTOB.
OO11as OCHOBA BCEX 3TUX METOJAOB - OTPAHUYEHHOCTh IIPOIYCKHOM CIIOCOOHOCTH
3peHus KaK CUCTEMBI Ilepeiadl U 00paboTKU MH(pOpMaLIUK.

[IpumeHeHne pa3IuyHbIX CIOCOOOB CKaTUS MH(OPMALMU, 3aKIFOYEHHOH B
TEJIEBU3MOHHOM M300paKEHUU, IO3BOJISIET HE TOJIBKO IepefaBaTh LU(POBOM
TEJIEBU3UOHHBI CHUTHal OOBIYHOM YETKOCTHM [0 CTaHJAPTHBIM  KaHajlaM
TEJIEBU3MOHHOIO BEIlaHUs, HO M JOOUTHCS BO3MOXHOCTU IEpeAadd MO 3TUM
KaHajiaM OJJHOBPEMEHHO HECKOJIBKHUX IIPOrpaMM TEJIEBUACHUS OOBIYHON YETKOCTH,
CUTHQJIOB HOBBIX CHCTEM TEJEBUICHUS BBICOKOM YETKOCTH, a TakKKe INepenadu
U(POBBIX TEICBU3MOHHBIX CUTHAJIOB MO KaHAJaM CBSI3M ¢ 0oJjee y3KOW IMOJIOCOn
4acTOT, YEM CTaHJAPTHHIE BEIIATEIIbHBIEC KAaHAJIbI.

MeTtoapl cikatusi U300paKEHUN MOXKHO pas3fesiuTh Ha JiBa Kjacca: METObI
ckarug Oe3 morepb HHPOPMAIMM M METOIBl CXKATHUS C YaCTUYHOM MOTepen
unpopmarmu. Ilpu cxatum 6e3 moTeph MOCIE JAECKOIUPOBAHUS IOJIYy4aeTCs
U300paXkeHHe, WJIEHTUYHOE HUCXOAHOMY. IIpuMepamu Takux METOJAOB MOTYT
CIIy’)KMTh Pa3jIM4YHbIE AJITOPUTMbl ApXUBUPOBAHUS U300pAKEHUN, IPUMEHSIEMBIE B
BBIYMCIINTEIIBHOM TEXHUKE M OCHOBAaHHBIC HA YMEHBIICHHU CTATHCTHYECKOU
U30BITOYHOCTH. BO3MOXKHOCTH CXKaTHsl PEaJbHBIX LBETHBIX WJIM IOJYTOHOBBIX
4yepHO-0enbIX H300pakeHHid 0Oe3 moTepb BecbhbMa OrpaHUYEHbl. Tak myTeMm
npeoOpa3oBaHusl 3alUCaHHOIO B KoMIbploTepe wu3obpaxkeHuss B ¢opmar GIF,
SBJIIONIMIICS OJHUM U3 HauOoyiee KOMIAKTHBIX U 3(P(EKTUBHBIX, 00bEM
uHGOpPMaIIMU COKpAIIAeTCa B CpeJHEM B 2-3 pasa, 4TO SIBHO HEAOCTATOYHO MJIs
peleHus 3aa4, CTOAIUX B 00J1aCTH IU(PPOBOTO TEICBUACHUS.

l'opazno Oosbmiero 3¢@dexTa MO3BOJSIOT JOCTHYbL METOMBI  CXKATUSA C
gacTUYHOW moTeped mHpopMmanuu. Kak Oyaer mokasaHo panee, ¢ IMOMOIIBIO
metona JPEG M0XHO yMEHBIIUTH 00beM MH(POPMAIH PEATHHOTO HEMOBUKHOTO
uzobpaxenuss B 5-10 pa3 0e3 3aMETHOrO  yXYAIIEHUS  BHU3YyaJbHO
BOCIIPMHMMAEMOr0 KauecTBa JIEKOJUPOBAaHHBIX M300pakeHUid. Bo3moxkHO U ere
Oonblliee CXaTHe, HO IpPU ITOM YK€ HAUMHAIOT HAONIONATbCA 3aMETHbIC
UCKaxeHUs n300paxenus. [lonyueHne MUHUMaIbHOTO 00bEMa IepeiaBaeMOi WK
3allOMUHAEMON MHQOpPMAIMU IPU COXPAHEHUU JOCTATOYHO BBICOKOI'O KadyecTBa

7



H306pa)KeHI/I$I ABJIAACTCA OI[HOﬁ M3 IIaBHBIX 3aJ4a4 IIPU IMONCKE HOBLIX aJITOPUTMOB
cXKaTus.

2.2 Peanmu3anusi qu(ppoBbIX TeJE€BU3NOHHBIX CHCTEM

Pa6oter mo mpoekry DVB (Digital Video Broadcasting - Iludposoe
BHJICOBENIaHNE) HaYaIKuCh B 1993 T. 1 npo0IKa0TCA 10 HACTOSIIETO BPEMEHHU.

B ocnoBe crangaproB DVB nexur ctangapT KOIWPOBAaHMS IBHKYLIUXCS
n300paxkeHnii u 3BykoBoro compoBoxiaeHuss MPEG-2. B cranmmaprax DVB
NOMUMO METOJOB KOJHMPOBaHUSA U NApaMETPOB TPAHCHOPTHOIO IMOTOKA,
onucanHelx B MPEG-2, omnpeneneHsl Takke METOAbl NOMEXOYCTOWYMBOIO
KOJMPOBAHMS, KAHAIBHOI'O KOJAMPOBAHUS, MOIYJISILIUM HECYIIMX YaCTOT, IIEpeaadn
JOTIOJIHUTENBHOMN uHdopmauuy, 3aIIUTHI uHdopmanuu OT
HECAHKIIMOHUPOBAHHOTO JOCTYNa ¢ JAPYrHe METO/bl, HEOOXOAUMBIE Jif
OpraHu3aluy HUPPOBOro TEIEBU3MOHHOIO BEIlIaHHUS.

CunTakcuc TpaHcnopTHOro mnoroka DVB pacmmpen mo cpaBHEHUIO ¢
TpaHcOpTHbIM 1OoTOKOM MPEG-2. IlpenycMOTpeHbl HOBBIE THUIIBI IAKETOB,
uMerone cBou ocoowie waeHTudukaropsl (PID). HazHaueHne maHHBIX MaKeTOB
OyIeT paccCMOTPEHO HUXKE.

B DVB umeroTcss BO3MOXKHOCTH Tepeadyll CyOTHTPOB C MEPEBOJOM, UTO
BEChMa aKTyaJIbHO U MHOTOS3bIYHON EBporbl, a Takxke rpaduyeckux 3JeMEHTOB
(yiorotunoB TB kaHanoB U T. 11.).

Crangaptel DVB obecneunBatot ycnoBHslid goctyn (Conditional Access -
CA) x nepemaBaeMblM  TEJIEBU3HMOHHBIM IpOrpaMmaM, 4YTO  ITO3BOJSET
opraHu3oBbIBaTh IUiaTHOE TB-Bemanue. CucteMa yCIOBHOIO JOCTYIAa BKJIFOYAET
MEeXaHu3M ckpemOiupoBaHusi TB-mporpamm, MoJCUCTEMY XpaHEHHUs JTaHHBIX O
noib3oBatessix  (Subscriber Management System - SMS), u mnoacucremy
mUGPOBKM M TEPECHUIKA  KJIIoYed,  oOecrneuuBarouMX  MPaBUIbHOE
JNECKpEMOIMPOBaHUE TPUHUMAEMbIX TPOrpPaMM, [OJb30BATENSAM, BHECIIUM
cooTBeTCTBYMOIIYIO oryiaty (Subscriber Authorization System - SAS). Ilpu sTom
CTaHAAPTU3UPOBAH TOJBKO OOIIMA aIrOpUTM CKpeMOJupoBaHUs (IIpUYEeM 3Ta
uHpopMaruss HEAOCTYIHA JUIS MPOCTHIX IMOJb30BaTeseit), a mis SMS u SAS
omnpezeNieHbl 00IIMe MPUHLHUIBI mocTpoeHus. KoHkpeTHas peanu3anus CHUCTEMbI
YCIOBHOTO JIOCTyma ompeaensercs ¢upMamu, BenymuMud TB-Bemanue u
IIPOU3BOSAIIMMHU alnaparypy.

JInsi MHOTMX BHMJIOB CEpPBHMCA, PEAM3YyEMBIX B paMKax cranaaproB DVB,
HEOOXOJIMM MHTEPAKTUBHBIA PEXKHUM pabOThI, T.€. BO3MOXXHOCTh B3aUMOJICHCTBUS
MEXIY TMOJIb30BaTEIEM M  IIOCTABIIMKOM  TB-mporpammbl.  YKa3zaHHOE
B3aMMOJICUCTBUE MOXET 3aKJII0YaTbCcsd B IMOCBUIKE KOMaHJ MO TelehOHHOMY
KaHally, B oOMeHe JaHHbIMU uepe3 MHTepHeT u T. 1. C 3TOH 1eNblo B CTaHIapTax
DVB onucansr:



a)  He3aBHCAIIME OT BHUAA HCHOJIB3YEeMOW CETH MPOTOKOJbI OOMeHa
JAHHBIMU;

0) cpeactBa  oOecrieueHUs ~ MHTEPAKTHMBHOCTH  JUII  HEKOTOPBIX
KOHKPETHBIX BHUJOB ceTell (0oObiuHas TenedoHHas ceTb, cetb ISDN, ceTb
kabenpHOrO TB).

B OGynymiem npeanosiaraercst BBefenue B DVB cranmapra, onpenensomniero
noctpoeHue 1uppoBoi cuctemMbl cObopa HoBocTell uepe3 cmyTtHukH (Digital
Satellite News Gathering - D-SNG), koropas m0DKHA BKIIIOYaTh CPEACTBA
JIBYCTOPOHHETO OOMEHA JIaHHBIMH.

B coorBerctBuM co cranmapramu DVB nns Bcex BuaoB TB-Bemanus,
chopMUpPOBaHHBIN TPAHCIIOPTHBII MOTOK JAHHBIX MOJIBEPTAETCSA
CKpEeMOJIMPOBAHUIO JJI YCTpaHEHUs JUIMHHBIX cepuid 0 maum 1 B TpaHCTOPTHBIX
naketax MPEG-2, 3a cuer dero oOecrneunBaercs ycTouumBas paboTa CHUCTEMBI
TaKTOBOM CHHXpPOHHU3allMM MpUEMHOro ycrtpoictBa. [lpu 3ToM, 4TOOBI HeE
HapylIuTh B  JIEMOIYJSTOPE  UUKJIOBYK)  CHUHXPOHM3ALHIO,  CTAPTOBBIC
CUHXPOTPYIIbBl TPAHCHOPTHBIX IAKETOB CKPEMOJMPOBAHUIO HE IIOJIBEPraroTCA.
OAHOBpEeMEHHO  cKpeMmOjupoBanue  OO€eCleyuBaeT  3allMTy  JaHHBIX  OT
HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.

Jlanee moTok naHHBIX moctynaeT Ha koaep Puma-CosiomoHa (BHelIHee
KOAMPOBaHMUE), Takke oOmmil ams Bcex BuAOB TB-Bemanus. JTta CTyneHb
KOJUPOBAaHMS TpaHCHOPTHBIX naketoB MPEG-2 oxBaTblBa€T M CTapTOBBIC
CHHXPOTPYHIIbl MAKETOB, U B PE3yJIbTATE JJIMTEIBHOCTh TPAHCIIOPTHOIO IMAKETA
Bo3pactaet ¢ 188 mo 204 GaiToB.

3areM JlaHHBIEC, B KOTOpPbIE J00aBIEHbI KOHTPOJIbHBIE OWUTHI, MOCTYMAIOT Ha
OJIOKM KaHaJBLHOTO KOIWUPOBaHUS (BHYTpPEHHEE KOIUPOBAHHE) M MOMYJISIUN
HECYIIEU YaCTOTBHI.

2.3 MeToabl c:kaTHsi BUA€OU300paKeHUl

Onun u3 Hanbosee 3PHEKTUBHBIX M YIOTPEOUTEIBHBIX METOJIOB CXKATHs
HETIOJIBIDKHBIX ~ M300pPAKEHUH  HM3JIO0KEH B  MNPHHATOM  MEXIyHapOIHOM
opranmzanueint crannaptuzanuu [SO crangapre JPEG (Joint Photographic Experts
Group) [4]. JanHblil cTaHmapT ONpEAENsiET MOCJEIOBATEIIBHOCTh U MApaMETPhl
oreparuii mpu KOAUPOBAHUM U ACKOIMPOBAHUN HEMOIBUKHBIX H300paKEHUH.

JPEG orTHOcHuTCS K MeTojgaM cCKaTtusg H300paKeHUH C MOTepsSMU U
UCIIONIB3YETCSI B OCHOBHOM IPW 3alIUCH HETMOJABI)KHBIX H300pa)KeHHH C IIEJbI0
KOHOMHUU o0bema 3Y.



Hzobpaxenue

Konep JPEG
2 Kpauro- | .| Komep
> BAKD = parens | |Xapdpmena '\ =
! * * 'I
Tabnuna Tabnuna
Gaox 8x8 Q KOROB
THKCEJIOB |

1
Cxarnie
BHJIEONaHHEE

Pucynok 1 - CtpykrypHas cxeMa kogupoBanus 1o crangapty JPEG

Jjist OONBIIMHCTBA PeabHBIX MOJYTOHOBBIX M LIBETHBIX M300Pa’KEHUM 3TOT
METOJI TO3BOJISIET YMEHBIIUTh 00beM uHpopmanuu B 5-10 pa3z 6e3 3amMeTHOro
YXYALICHUS] BU3yallbHO BocnpruHUMaeMoro kadectBa. JPEG He npennaznaueH aiis
CKaTUsl PUCYHKOB, YepTeXell U APYyrux HU300pakeHUil, MMEIOIUX JBa YpPOBHSA
SPKOCTH.

IlocnenoBarenbHOCTH  Oonepauuyd  IIpU  KOAMPOBAHHH,  IOSCHIEMAs
CTPYKTYPHOM CXEMOM HA PUCYHKE |, BKIIFOUAET:

- pa3zOueHne n300pakeHust Ha OJI0KU 8X8 MHUKCENOB;

- BeimosiHeHue opictporo JIKIT (B/IKII) B kaxmaom G0ke;

- KBaHTOBaHue noiy4yeHHbIX ko3dduumentoB JKII ¢ ncnons3oBanuem
Ta0auIbl KO3 PUIMEeHTOB KBaHTOBaHUs (Tabnuia Q);

- SHTPONUUHOE KOJIMpPOBaHUE KBAaHTOBaHHBIX Koddpduumento JKII
KQKJI0T0 0JI0Ka N300paskeHHUS.

[locnegnsii  omepauus — BHIMONHSAETCS — KojgepoM — Xaddmena ¢
UCTIONb30BaHUEM TaOJMIBI KOAUpoBaHuUs (Tabimia KoaoB). Bmecto kozaepa
XahpmeHna MOXKET UCTIOTB30BATHCS apU(PMETUUECKUIN KOAEP.

B pesynpraTe KOOUMpOBaHUS HCXOAHOE H300pa)keHUE MpeoOdpasy—eTcs B
c)KaThle BUICOJAHHbIC, 3aIChIBa€MbIe B (Daii.

[TocnenoBarenbHOCTh  OMepanuii TpU  JEKOAMPOBAHHM, MOSICHSIE "Mas
CTPYKTYPHOU CXEMOM Ha PUCYHKE 2, BKIIFOUYAET:

- JEKOMPOBAHKE SHTPOMUHOTO Koja (nexonep Xadhdmena);

- nexkBanToBanue kodddumumento JKII mms kaxmoro Omoka 8x8
MTUKCEJIOB;

- obparnoe BJIKII nis kaxxaoro 6J10ka;

- 00beIMHEHNE OJIOKOB B JIEKOIUPOBAHHOE M300paKEHHUE.
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Texcace JPEG Hzobpaxenue
Hexonep Hexpau- | | ObparHoe
'\ e Xad:d:meﬂa:‘:\‘” Topatens | '] BIKII =
\ t $
\ Tabnuua Tabnuua
\ KOHOB Q
\ 4 4

Cixarnle
BUIEONAHHEIE

Pucynok 2 - CtpykrypHas cxema JekoaupoBanus no crangapty JPEG

[Ipy nOeKoIMpPOBAHMM JHTPONMMHOTO KOJa W TMPHU JIEKBAHTOBAHUU
UCITIOJIb3YIOTCSl TAaOJIUIbI KOJUPOBAHUS U TaOIUIBI KOA(DPUIIMEHTOB KBAHTOBAHUS,
KOTOPbIE MOTYT COJIEPKATHCS B OJTHOM (haiijie co CxKAThIM U300paKEHUEM.

Cranmaptel cxatusi JIBWKymuxcs uzoopaxenuit MPEG (Motion Picture
Experts Group) BeipaObaThIBalOTCS U MPUHUMAIOTCS UMEIOIIEH TaKoe )K€ Ha3BaHUeE
IPYIITION 3KCnepToB pu MexayHapoiHOM opraHu3auuu crangapruzanuu [SO.

MeTon KOIMPOBAaHUS JABIKYIIUXCS M300paKEHUHM, HCIOJB3YEMbI B
craunaptax MPEG, Ha3piBaeTcs THOpPHIHBIM, TaKk Kak B HEM COYETAIOTCS
BHYTpHUKaapoBoe (intraframe) kKoaupoBaHue, HANpPaBIEHHOE HAa yMEHBIIECHUE B
OCHOBHOM TCHUXO()HU3HOJOTHYECKON HM30BITOUHOCTH B OTHENBHBIX Kaapax, M
MexKaapoBoe (interframe) KOOUpOBaHUE, C MOMOIIBIO KOTOPOrO YMEHBIIAETCS
U30bITOYHOCTh, OOYCJIOBJICHHAs MEXKaJApoBON Koppensiueil. Hcnonbs3oBaHue
MEXKaJ[pOBOTO KOJUPOBAHUS IO3BOJSET MOJYYUTh CYUIECTBEHHO OOJIBIIYIO
CTENEHb CXKAaTUs JBHXKYIIETOCS HM300pa)KeHUsl, 4eM IMpH PA3[eIbHOM CKATUU
OTAEIbHBIX KaapoB 1o metony JPEG.

BHyTpukagpoBoe KOOUPOBAaHHWE COJAEPKHUT ONEpAIMU, aHAJOTHYHbIC
ucnonbzyembiM B Mmetojie JPEG, T.e. mo0JI0o4HOE JUCKPETHOE KOCHHYCHOE
npeoOpa3oBaHue, KBAHTOBAHUE W KOJAMPOBAHUE C MEPEMEHHON IJIMHOM KOJOBBIX
c10B. MeXKagpoBOE€ KOAMPOBAHUE CONEPKUT ONEPALMH OLEHKU U KOMIIEHCALlUU
JIBW)KCHUS U KOJUPOBAHMS C IPEACKAZAHUEM.

[enbie kagpbl U (parMeHThl KaJpOB MOTYT KOJUPOBATHCS C MPUMEHEHHUEM
COBMECTHO MEXKAJPOBOIO M BHYTPUKAAPOBOTO KOAMPOBaHUA ()1 KpPaTKOCTU
3TOT CiIy4aill Jajee Ha3bIBAaeTC MPOCTO MEKKAJPOBBIM KOJMPOBAHUEM) WIIU
TOJIBKO C IPUMEHEHUEM BHYTPUKAAPOBOTO KOAUPOBAHUS.

B Hacrosimiee Bpemsi s KOAMPOBAHUS M CHKATUS BUIEO MCIOJIb3YETCS
JIOCTAaTOYHO MHOTO PAa3JIMYHBIX METOJIOB Oosiee win MeHee cxoxux ¢ MPEG u
OTJIMYAIOLMXCS CBOMM HAOOpPOM KaueCTBEHHbIX moka3arenedl. (OCHOBHbBIE
dbopmartsl cxaTOro HUQPPOBOro BUIEO MPUBEACHBI B TaOuIIe 1.

JIroboi  Buaeco Qaiin uMeeT Kak MHHUMYM JIB€ XapaKTEPUCTUKH
onpeenstonue padboTy ¢ HUM. JTO TUIl MEAMAKOHTEHHEpa M KOAEK (KOIEKH),
KOTOPBIMH 3aKOJAMPOBAHO €T0 COJIEPKUMOE.
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Menauakonteiinep — gopmat ¢aiina, KOTOphI XpaHUT B ceOe HHPOPMAIUIO
0 CBOEH BHYTPEHHEW CTpykType. MenunakoHTeiHep (aKTUUECKU SBISETCS
MeTadopmMaToM, TaK KaK OH XpaHUT JIAHHbIE U MH(OpPMAIUIO O TOM, KaK JaHHbIC
OyIyT COXpaHATbCS HEMOCPEICTBEHHO BHYTpH (paiiia.

Konex (CODEC = COder+DECoder /komex = xomep + nekouep/ ) —
IporpaMMHbIE WM anmnapaTHble CPEJCTBa, peodpasyrolirue BUACOMHPOpPMaLIUIO B
MOTOK YIIJIOTHEHHBIX JIaHHBIX U HA000POT.

Tabmanma 1

AVI (Audio Video Interleaved) — texnonorust pupmer Microsoft, 5To
AVI CaMBbIil pacTIpOCTPAaHEHHBI U HAUMEHEE CXKaThIi u3 BuieodopmaToB. Dasl,
CO3/IaHHBIE C UCMOJIL30BAHUEM ITOT'O METOJIA, UMEIOT PACIIUPEHHE .aVi.
Buneo- u aynmoiaHHbIe 3aMUChIBAIOTCS B OJIMH (ailsl Ha AUCKE CIAEAYIOUUM
o0Opa3om: Bce HH(DOPMAIIMOHHBIE TOTOKH PA30MBAIOTCS HA MHOXKECTBO
paBHBIX dacTel (chunks) 1 3aTem 3anmuchIBalOTCs B OJUH (aidst apyr 3a
apyrom mo ouepenu. CHavasna 3auchIBaeTCs 3ar0JIOBOK, a 3aTeM |- 4acTh
BHUJEO U |- 4yacTh 3ByKa; 3aTe€M 2-51 4aCTh BUACO U 2-1 4aCTh 3BYKa U T. 1.
Wuave roBopsi, UCIIOJIB3YETCsl TEXHOIOTHS YepeIOBaHUS BUACOKAIPOB U
3ByKa, KOTOPO#, COOCTBEHHO, U onpenensiercs abopeuarypa AVI (Audio
Video Interleaved). B cpennem oana cexynaa AVI-uzobpaxxeHus 3aHUMaeT
npuMepHo 2 MOalT Ha )KeCTKOM JIUCKE.

. Tun — MeauakoHTEHHED

. CoBmectumbie kojeku — DivX, Xvid, Indeo u npyrue (a5 Bumeo) u
MP3, WMA u npyrue (a5 ayauo)

. Pacmupenue ¢aiinoB — .avi

QuickTime — mox «QuickTime» onHOBpeMeHHO HOHMMAIOT H

MYyJIbTUMEINIHBIA TUIeep MPOU3BOACTBA KOMITAHUU Apple, U TEXHOIIOTHIO
CKaTOTO BUJEO, MPEIOCTABIISIONIYI0 BO3MOKHOCTh 3aXBaThIBaTh, CKUMATh U
MPOUTPHIBATh MIMPOKHHA CHEKTp HHU(PPOBOTO BHUIEO- M AYAHOKOHTEHTA.
QuickTime BxmrowaeT Tpu oOcHOBomonarapmmx 3iemeHtTa — QuickTime
Bugeopopmar (Movie file format), cnoit abctpaktHoro Hocurens (Media
Abstraction Layer) m Habop BCTpoeHHBIX Meauaciyx0. Habop cepBHCHBIX
GYHKIUN Ui cO3/aHusi, PEIAaKTUPOBAHMSI M BOCIPOHM3BEIACHHS ITU(POBOTO

Marepuaa:

. CHHXPOHH3AIMS 110 BPEMEHHU;

. KOMITPECCHS U IEKOMIIPECCHS ayAnO0- ¥ BUICOJaHHBIX;

. npeoOpa3oBanue (popmaroB, MacmITaOMpOBaHHE, CMEIIUBAaHHE U
TPaHCKOJHPOBAHHE;

. ayauro- U BUACOdPPEKTHI U MePEX0Ibl;

. CHHXPOHU3AIMS YTCHHS U 3aITUCH;

. 3axBaT JaHHBIX;

. UMIIOPT U 3KCIIOPT JaHHBIX.

[Tporpamma u kogexu QuickTime cmykaT 1Jis BOCIIPOU3BEACHUS BHUIICO KaK
cooct—Bennoro ¢opmara (QT m MOV), a Takke MOTOKOBOTO BHUIEO U3
Wntepnera. [lognepxkusatorcst MP3, AVI, MPEG, AAC Audio, Flash.
XapaKTEepUCTHUKHU:

. Tun — MeauakoHTEHHED

. CoBmectumbie koaeku — Apple Video, H.264 u MHOXeCTBO Apyrux
(mns Buzmeo) u Apple Lossless, AAC, MP3, WAV u npyrue (11 ayauo)

. Pacmupenus ¢aiinoB — .mov, .qt
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CewmeiictBo popmaroB cxxatust Bujieo MPEG

CnoBo «MPEG» siBsiercst cokpamenuem ot Moving Picture Expert Group —
Ha—3BaHUs 3KcnepTHOM rpymnmsl [ISO (MexayHapoaHo# opraHu3anuy 1mno
CTaHJIapTHU3al1H), ACHCTBYIOLIECH B HallpaBICHUN pa3pabOTKU CTaHIapTOB
KOJMPOBAHUS U CXKATUS BUACO- U ayIUOJaHHBIX. YacTo abOpeBuaty py
MPEG ucnons3yroT 151 CChUTKH Ha CTaHIapThI, pa3pad0TaHHbBIC ATOU
rpyn—noi. Texnonoruss MPEG ucnosns3yet noTouHOE cKaTue BUJEO, IPU
KOTOPOM 00pa0aThIBAETCS HE KKIIBIN KaJIp MO OTAEIbHOCTH (KaK 3TO
MIPOUCXOIUT MPH CIKATUU BUAEO C MOMOIIBI0 anroputMoB Motion-JPEG), a
aHaJIM3UpYyeTCs JUHA"MUKA U3MEHEHUN BUJCO(PparMEeHTOB U YCTPaHSAIOTCS
M30BITOYHBIC TaHHEIC.

MPEG-1 — dopmart (Tenmectanaapt) Juisi XpaHEHUS U BOCITPOU3BEICHUS
BUJICO- U AYAHMO-TaHHBIX HA MyJTbTUMEIMAHOCUTENSAX NaHHBIX. KauecTBO
comocTaBuMo ¢ Buaeo3anucbio VHS (paspemenne 352 ? 228 (ctangapt
PAL) umm 320 ? 240 (crangapt NTSC) npu yactote 25 wiu 30 kaapoB B
CEeKyHy cOOTBeTCTBeHHO). DopmaT ucnonb3yercs mis 3a—nucu Video CD.
Jnst konupoBanus Buaeo B popmat MPEG-1 ucnons3yioT crienuaibHble
porpamMMmbl (KOJIEKH ).

MPEG-2 u MPEG-3 — crannapr MPEG-2 pa3paboTaH Kak JIOTOJHEHHE K
craniapty MPEG-1 1 nmog—aepxuBaet nepeaady BHICOKOKaYECTBEHHOTO
BU/JIEO 10 BBICOKOCKOPOCTHBIM 1M () "POBBIM KaHaIaM. THTEHCHBHOCTh
moToka MeauagaHHeix 10 50 Moaiit/c. B pe—3ynbrare mist puiabMoB,
co3nanHbIX B ctanaaprax PAL u SECAM, noanepxuBa—ercs pa3pelieHue
720 ? 576 npu 25 kaapax B CEKyHAY NPH Ka4e€CTBE, TPAKTUYECKH HE
yCTymnarouieM BeuarenbHoMy. @opMar moAXOaUT AJisi BCEX CTaHAapTOB
TeJIETBUJICHUS, IIUPOKO UCTONb3yeTcs npu 3anucu DVD-auckoB. MPEG-1 u
MPEG-2 npu3HaHbl MEXIYHAPOIHBIMU CTaHAAPTAMHU VISl CKaTHs BUaeo. B
MPEG-2, no cpaBaenuto ¢ MPEG-1, noGaBnena moaaepxka
MHoOrokaHainbHOTro 3ByKa (Dolby Digital 5.1, DTS u 1. 11.).

Bomnpekn oxunanusM u mporaosam paspadborka cranaapra MPEG-3 sBunace
Bcero nuiup yny4meHHoi Bepcueit MPEG-2. ®opmar MPEG-3 (ae myraiite ¢
dhopmaTtoMm cxxaTus ayanoaaHnHbeix MP3) ceromHs cran 4acTbio cTaHAapTa
MPEG-2 u oTIenbHO Tenepb HE YIIOMUHAETCS.

MPEG-4 — dbopmatr MPEG-4 3agaet npuHIumms! paboThl ¢ THPPOBBIM
Mpe/ICTaBJIeHUEeM MEIUaaHHbIX Ul TpeX o0iacTel: HHTEPaKTUBHOIO
MyJIbTUMEANA (BKIIFOYAsi PO IYKThI, PACIIPOCTPAHSIEMBIE HA ONTHYECKUX
nuckax u yepes3 MaTepHeT), rpadu—decKkux npriiokeHui u mudpoBoro
tenesuaeHus (DTV). On umeer neno He MPocTo ¢ MOTOKAMH U MaCCUBAMU
MeAHnalaHHbIX, @ C MEANa00bEKTaMH, KOTOPbIE SIBIISIOTCS KIIFOUEBBIM
MOHSATUEM 3TOTO CTaHAapTA.

[Ipu TpaHCOPTHPOBKE BUACO"KAPTUHKA pa3JIesIeTCs HAa COCTaBHbIE
AJIEMEHTHI — MEINA00BEKTHI, OMUCHIBACTCS CTPYKTYpa 3TUX O0OBEKTOB U UX
B3aUMOCBSI3H, YTOOBI MOKHO OBLIO COOpaTh UX B €AMHYIO BHUICO3BYKOBYIO
cueny. Pe3ynpTupyroimas crieHa CoCcTaBseTCs U3 MEAMA00BEKTOB,
00BEIMHEHHBIX B UEPAPXUUECKYIO CTPYKTYpY. B oTnnuue ot nmpexHux
MPEG-cTtangapToB, KOTOpbIE ACTWIN KaJIp Ha KBaIpaTHbIE OJIOKU BHE
3aBUCUMOCTH OT COAEPKUMOTO0, Kojep no cranaapty MPEG-4 onepupyer
[ETBIMU 00Bh "€KTaMU IPOU3BOIBHON (hopMbl. KittoueBbie Kajphl HE
paccTaBisAIOTCA € 3aJaHHOW PETyJIIPHOCTHIO, a BBIIEISIOTCS KOJAEPOM TOJIBKO
B T€ MOMEHTBI, B KOTOPBIE PO MCXOAUT CMEHA CloKeTa. Takue
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Pa3BETBJICHHBIC AJITOPUTMBI TIOUCKA U 00PAOOTKH OOBEKTOB CI0KHON
(hopMBI, yTyOIeHHOTO aHAIKM3a MTOCIIeI0BATENILHOCTEH Kal "POB TPEOYIOT
CYUIECTBEHHO OOJIBIINX BBIYUCIUTEIBHBIX PECYPCOB JIJISl KAUECTBEH "HOT'O
BOCCTAHOBJICHUS (IEKOMIIPECCHH) N300paKEeHHS 3TOr0 opmara, HEXKEIH B
cinyyae MPEG-1 unu 2.

DddexTuBHOCT KOMITpeccuu Buaeo B MPEG-4 mo3Bousier pa3memars
MOJIHOMETPaXHBINA QUM AJTUTEIBHOCTHIO MOJATOPA-IBa Yaca ¢ XOPOUINM
Ka4yecTBOM BCETrO Ha OJIHOM CTaHIApPTOM KoMHOakT-aucke B 700 Moaiir.
Opnnako ¢unembl B MPEG-4 Bce-Taku He noTsruBaroT 10 kauecta DVD-
BHze0 B ctangapre MPEG-2.

MPEG 7 u MPEG 21 — B oTim4ue oT npeaplaymux GopMaToB CKaTHS
cemerictsa MPEG, MPEG 7 onuceiBaet nHpopmanuio, npecTaBIeHHYIO B
o001 (hopMe B HE 3aBUCUT OT CPE/Ibl Mepeavur TaHHbBIX.

®opmar cxatust MPEG 7 ucnosibs3yeT MHOTOYpOBHEBYIO CTPYKTYPY
ONMCaHus ayauo U Buaeo nHdopmanuu. Ha Beiciiem ypoBHe
MIPOIKCHIBAIOTCS CBOMCTBA (haiia, Takue Kak Ha3BaHUE, UM CO3JaTels, 1aTa
co3nanus u T.4. Ha cienyromem ypoHe onrcanus ¢popmar cxxatus MPEG 7
YKa3bIBae€T 0COOCHHOCTH CKUMAEMOW ayIno WK BUeO HH(OPMAIIUU — I[BET,
TEKCTYypa, TOH MM CKOPOCTh. OHOMN U3 OTIMUYUTEIBHBIX OCOOCHHOCTEH
MPEG 7 siBnsieTcst ero criocoOOHOCTh K OMPEIETICHUIO THUTIA CKUMAEMOM
uHpopmanuu. Ecnu 310 ayauo wim Buneo (aiis, To OH CHavasaa CKUMAETCS C
nomounpeto anroputMoB MPEG 1, MPEG 2, MPEG 4, a 3arem onuceiBaetcs
npu oMot MPEG 7. Takast rHOKOCTb B BEHIOOpPE METOJIOB CHKATHS
3HAYUTENBHO CHIKAET 00beM HH(OpPMALMU U YCKOPSIET MPOIIECC CHKATHUSL.
OcHoBHoOe nipeumytectBo popmara cxarus MPEG 7 nax ero
MpeUIeCTBEeHHUKAMHU COCTOUT B IPUMEHEHUN YHUKAJIbHBIX JECKPUIITOPOB U
CXEM OIHUCaHUA, KOTOpPbIE, TOMUMO BCETO MPOYETo, AETal0T BO3MOKHBIM
aBTOMATHUYECKOE BblAeNIeHnE NH(POPMAIIUHU KaK MO 0OIIUM, TaK U 110
CEMAHTHYECKUM MPHU3HAKAM, CBSI3aHHBIM C BOCIIPUSITHEM WH(OpMALIUN
yenoBekoM. [Ipolienypa 3aHeceHus: B KaTalor U MOMCKa TaHHBIX HAXOASITCS
BHE c(epbl pacCMOTPEHUS ATOr0 (hopMara CHKaTHs.

Pazpabotka popmara cxxatuss MPEG 21 — 3T0 10ATOBpEMEHHBIN MTPOEKT,
KOTOPBIN Ha3bIBaeTcs «Crucrema MylbTUMeTUHBIX cpeacT» (Multimedia
Framework). Hax paspaGoTkoii aToro ¢popmara cxaTust SKCIIEpThl HA9alu
pabotats B urore 2000 r. Ha nepBbIX 3Tanax miaHUpOBaIOCh IPOBECTH
pacmmpenue, yaudukanuo u oobeauaenne popmaroB MPEG 4 u MPEG 7 B
ennHyI0 0000mmaronyo cTpykrypy. [logpasymeBanocs, 4To oHa OyaeT
o0ecrneunBaTh rIyOOKYIO MOAIEPKKY YIIPaBICHUS TpaBaMU U IIATEKHBIMU
CUCTEMaMH, a TAK)KE€ Ka4eCTBOM MPEAOCTABISIEMBIX YCITYT.

XapaKTepUCTUKHU

. Tun — ceMeiCcTBO CTaHIAPTOB BUACO (BKIIOYACT MEAHMAKOHTEHHEPHI
1 KOJICKH )

. CoBMmectumbie kogeku — H.264 u npyrue (st suneo) u AAC, MP3,
WAV u apyrue (my1s aynmo)

. Pacmmipenus ¢aitnoB — .mpeg, .mpg, .mpe, .mlv; .dat u .m2v

(popmarter Bugeo VideoCD (VSD) um Super VideoCD(SVCD) nuckoB —
crarnapt cxatust MPEG-1/2); .vob (dopmat Buneo DVD nucka)
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Matroska (Matr??ka) — mpoekT, HaleJICHHbIH Ha CO3aHUe
OTKPBITOTO, ruOKOTO, KpoccIaTGopMEeHHOTO dbopmata
MYJbTUMEIMMHOTO KOHTEWHEepa M Habopa HHCTPYMEHTOB U
OuOnMoTeK Uil paboThl C JaHHBIMM B 3TOM (Qopmare. ITO
- OTKPBITBIN (hopMaT, KOTOPBIA pa3padaThiBajiCs Kak albTEpPHATHBA
MATROSKA | npyrum roureiinepam AVI, QuickTime 1 MPEG. OtianunrenbHoit
OCOOEHHOCTBIO  3TOTO  (hopmMaTa  SBISETCA  BO3MOXKHOCTH
MCITOJIH30BaHUS B OHOM (paiiiie HECKOJIBKHUX ayAHOIIOTOKOB.

XapaKTEepUCTUKMU:

. Tun — MeauakoOHTEHUHED

. CoBmectumble koneku — H.264 u apyrue (st Buzeo) u
AAC, Vorbis, DTS, MP3 u npyrue (a1s ayano)

. Pactmmpenust daitnoB — .mkv (Bugeo ¢ cyOTUTpaMu H
3ByKOM), .mka (ayauodaiinbl) u .mks (CyOTHUTPHI)

Flash Video — d¢opmar Buzeo, MCHOJIb3yeMBbIN s IMepenadn

nanubix uyepe3 Murepuer. Hcmomb3yercs B Youtube, Google
Video, RuTube u ap. [onynspHocth 3TOr0 popmMaTa BO MHOTOM
CBsI3aHa ¢ TeM, uTo oH nojjepxkuBaercs Adobe Flash Player “om,
KOTOPBI  pacpoOCTpaHAE€TCS W  KaKk  KpocmiaaThOpMEHHOE
CaMOCTOSTEIILHOE TPUIIOKECHHS ¥ KaK Opay3epHbI TUTarvH.
XapaKTEepUCTUKMU:

. Tun — MeauakoOHTEHUHED

. Cosmectumbie koaexku — H.263 (FLV1), VP6 (FL4), H.264
(FLVS) (ans Bugeo) u AAC, MP3 (nns ayamo)

. Pacmmmpenus daitno — .flv (kak nmpaBuio)

2.4 ®@opmupoBanue TpaHcnoptHoro mnoroka MPEG2. Crpykrypa
TPAHCIOPTHOTO NMOTOKA

Cucremnas crnenuduramus MPEG-2  (ISO/IEC 13818-1) ommceiBaer
00BEIMHEHNE 3JIEMEHTAPHBIX MOTOKOB OJHOW HJIM HECKOJBKUX TEJIEBU3MOHHBIX
IporpaMM B €IMHBIM MOTOK JAHHBIX, YJOOHBIM JUIS 3alyCH WIA Tepefadyud Mo
KaHajaM LHU(POBOIL CBSI3U.

TpancnopTHbIN ITOTOK MPEG2 co3zaercs B rpouecce
MYJIBTUILUIEKCUPOBAHMS OJTHOIIPOrPAMMHBIX TPAHCHOPTHBIX NOTOKOB (TS) B onuH
MHOTONPOTPaMMHBIA ~ TpaHCHOPTHBIK ~ moTok.  [lpy  3TOM  BXOJHBIE

olHOMNporpamMmmueie TS MOryT HMMeTh KaK €IUWHYI0 BpEMEHHYI0 0a3y, Tak u
CaMOCTOSITEJIbHYI0O BPEMEHHYIO 0a3y, T.€. 3TH MOTOKM MOTYT HUMETh pa3zu4HbIC
MCTOYHUKHN CUHXPOHM3ALINH.

Hudporoit morok TB nporpammel BKIIFOYAaEeT B ceOsl dJIEMEHTapHbBIC TTOTOKU
BUJICO/IAHHBIX, 3BYKOJAHHBIX, JAHHBIX JIOMOJHUTEIBbHON HHGpOpMalMK (JaHHBIX
MOJIB30BATEISI), KOTOPBIE 00pa3yroTCsl MOCie KOAUPOBAHMS CO CKATUEM CHUTHAJIOB
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BUJICO-, 3BYKOBOTO COMIPOBOXICHUS U JOMOJHUTEIHHOW MHPOPMAIIUA UCTOYHUKA
TB nporpammsl.

[Ipu opranuzanuu MyJIbTUMEIUHHOTO BEIIAHHUS B IMPOrpaMMy MOTYT OBITh
BBEJICHbl JaHHBbIE PA3HOTO BHJIA: TEJIETEKCT, CKPBITbIE CYOTHUTPBI, CTPaHUIIbI
MHTEpHETa, NMPOrpaMMHOE OOECIeYeHUE KOMITbIOTEPOB, MHGOpMAILIUS O JETalsIX
CI0’KETa, MHOTOSI3bIKOBOE COITPOBOKICHUE IPOTPaMM U T. 1.

2.4.1 Myavmunnekcuposanue ¢ cucmemax yugpoeozo TB sewjanusn

Cucrema  MyJIbTUIUICKCUPOBAHUS W TPAHCIOPTUPOBKH  MPUHUMACT
U POBBIE MOTOKU, MPEACTABISAIONINE JaHHbIE M300paKEeHHUs, 3BYKOBBIC JTaHHBIC,
JIOTIOJTHUTENBHBIC U CITyKEOHBIC JaHHBIC, (JOPMHUPYET UX B YNPaBIISICMbIC TTAKETHI,
oOecreunBaeT MEXaHU3M MHJIMKALIMY Havyala MmakeTa (CHHXpOHU3allus), Ha3HayaeT
KOKJIOMY TIAKeTy COOTBETCTBYIOUIMN KOJ WACHTH(PUKALMU (3aroJIOBOK) U
o0benuHsAeT (MYJBTUIUICKCUPYET) TaKeThl B OONIMH TPaHCHIOPTHBIM IMOTOK
JTAHHBIX.

AHanoroBble CUTHaJIbl BEHIATENIbHBIX CIYX0 CHayaiga KOJUPYIOTCS CO
CKaTUEM JIaHHBIX B HENPEPBHIBHBIC, TAaK HA3bIBAEMBIC 3/1eMeHMApHble NOMOKU
oumos (Elementary Stream, ES), KOTOpble MOTYT UMETh (PUKCUPOBAHHYIO WJIU
NEPEMEHHYIO CKOPOCTh Mepeaadyn JaHHBIX.

OnemenTapHble OTOKM (ES) MMEIOT HENmpepbIBHYIO CTPYKTYpPY, U B HHUX
OTCYTCTBYIOT CHTHajbl CUHXPOHM3alUW WU YIpaBI€HUS Jekoiepamu. s Toro
9TOOBI BBECTU ITH CUTHAJIBI, HeTpephiBHbIC ES pa30nBarOTCs HA MAKETHI: TIEPBBIMA
BUJl MAaKETOB, KoTopbli mnpumensercs B MPEG-2, sto «nakemupoeannviii
anemenmapuwlii nomoxy (packetized elementary stream) PES-naxem, T.e. IOTOKH
JAHHBIX B BUJE OOJIBIIINX MMAKETOB MEPEMEHHOMW JJIMHBI, OHU COJEPIKAT 3ar0JIOBOK
Y TI0JIE3HYIO HArpys3Ky.

Omun  wnu  Heckoybko TOTOKOB PES-makeroB, uMerommx —o0II1yro
BPEMEHHYIO0 0a3y, MOTYT MYJIbTUILUIEKCUPOBATHCS B TPAHCHOPTHBIM MOTOK TS
OTZIENBbHOM MporpaMMbl. TpaHCHOPTHBIE MOTOKM CErMEHTHUPOBAHBI Ha MAKEThI MO
188 oOamt. K 188 OaiitaM Kaxaoro TpaHCIOPTHOTO IakeTa ao0aBistoTcs 16
npoBepouHbIx OaliToB kojga Puna-ConomoHa, 4YTO MO3BOJISIET HUCHPABISATh B
KaKJIOM MaKeTe 70 § MOopaXXeHHBIX HTyMaMH O0alTOB.

Ha BTOpOM, CHCTEMHOM YpOBHE MYJbTUIUIEKCUPOBAHUS U3 HECKOJIBKHUX
TPAHCHIOPTHBIX TMOTOKOB TS oTmenpHBIX mporpamMMm (HOPMHUPYETCS EIUHBINA
CUCTEMHBI TMOTOK TPAHCIOPTHBIX MAKETOB MHOTONPOTPAMMHOM  CHCTEMBI
1u(poBOTO BemaHus (PUCYHOK 3).

B JIEMYJIBTUIUIEKCOPE M3 CUCTEMHOI'O TPAHCHOPTHOIO ITOTOKA BBIACIIAETCS
TPAHCIIOPTHBIM  IIOTOK  KOHKPETHOM  IIpOrpaMMbl, a W3  HEro  —
KOMIIPECCUPOBAHHbIE TOTOKH, MEPEHOCAIIUME BUJCOJAHHBIE U ayJIuOJaHHbIE.
CxaTble BHJIEO- U ayJUOJaHHbIE MOCTYNAIOT B COOTBETCTBYIOIIME JCKOAEPHI, HA
BBIXO/IE€ KOTOPBIX 00pa3yloTCsi BOCCTAHOBJIEHHBIE CUTHAIIBI U300payKEHUS U 3BYKa.
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[lepBpiii mar Ha MyTH MOJYYEHHUsS] €IMHOTO MOTOKa — opmupoBanue PES-
nakeToB. Kakaplii MMakeT COCTOMT W3 3aroJIoBKa M JaHHBIX I10JIb30BaTelsd, WIA
IIOJIE3HON Harpy3ku, KOTOpas MHpeACTaBiIsAeT cO00H (parMeHThl HCXOIHOIO
3JIEMEHTApHOro NoToKa. PES-makeTsl MOTyT OBITH IEPEMEHHOM JIIMHBI.

B nauane 3arosnoka PES-nakera uaer 32-OUTHBIN KOJ CTapTa, COCTOSIINN
U3 CTapToBOro mpedukca U uaeHTudukaropa noroka. MueHtupukarop moroka
N03BOJISIET BbIAEIUTh PES-makeTsl, npuHajuiexamuye OJHOMY 3JIEMEHTApHOMY
MOTOKY TEJNEBU3HOHHOM mporpammbl. CrienuduKkanus ONpenesseT pa3pelieHHbIe
3HAYEHUS YHCell B MoJie uAeHTuukaTopa A 32 3ieMeHTapHbIX MOTOKOB 3BYKa U
16 seMeHTapHBIX TOTOKOB BUJECOIaHHBIX.

Tpaucnoptusiii notok (TII) npeacraBnsier coboil Ooee BHICOKUN ypOBEHB
oprann3aunu AaHHbiX. B TII nakeTupoBaHHBIE 3JIEMEHTAPHBIE IIOTOKH,
IIPUHAJIEKAIIME PA3HBIM IPOrpaMMaM, MEPEHOCITCS B PA3JINYHBIX TPAHCIIOPTHBIX
nakeTax HeOOJBIION JITMHBI, CHA0KEHHBIX KOAO03AIIUTON JIJIs Iepeayn B KaHajax
¢ ommMOKaMH, B YaCTHOCTH, i BemaHusd. OIMH TPAHCHOPTHBIA MOTOK MOXKET
IEPEHOCUTh HECKOJIBKO IPOrpaMM, HE CBSI3aHHBIX €JIMHON BpEMEHHOW 0a30ii,
KaKJasl U3 HECKOJIBKMX KOMIIOHEHTOB. Ilepenada okaspiBaercs, mo CyTH Jeina,
ACUHXPOHHOM M IIOTOMY HE MOXET YNPABIATHCS €OUHBIM CUHXPOHU3UPYIOLIUM
CUTHAJIOM.
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TpancnopTHbIE TMOTOK MOXET OOBEAMHSATH TMAKETHBIE 3JIEMEHTapHbIC
IIOTOKHM, IIEPEHOCSIIME [JAHHBIE HECKOJBKUX IpOrpaMM C HE3aBUCHMBIMU
BpeMeHHbIMU 0a3amu. OH COCTOUT U3 KOPOTKUX MAKETOB (PMKCUPOBAHHOMN JIJIMHBI
(188 0GaiiToB). DemMeHTapHbIE MTOTOKU BUJEO, 3BYKA M JOMOJHUTEIbHBIA JaHHBIX
(Harpumep, TEIETEKCT) pa30nBalOTCs Ha (PparMeHThl, paBHBIE 1O JJIMHE MOJIE3HON
Harpys3ke TpaHcropTHoro nakera (184 0aiita) U MyJlbTUILNIEKCUPYIOTCS B €IMHBIN
IIOTOK.

[Tpu sTom mponecc popmupoBanus (TS) noguuHseTCs psALy OrpaHUYCHUN.
[epsrrii 6aiiT kaxxaoro PES-nakera snemMeHTapHOro MOTOKA JOJIKEH ObITh MEPBHIM
0aliTOM MOJE3HOW Harpy3kKd TPAHCHOPTHOrO makera. Kaxnaplil TpaHCHOPTHBIN
NIAKET MOXET COJAEpKaTh JaHHble b ogHoro PES-nakera. Ecnu PES-naker He
UMeeT NNuHY, KpaTHyto 184 Oaiitam, TO OIMH W3 TPAHCHOPTHBIX MAKETOB HE
3anoJHsaerca JaHHbiMU PES-nakera nmonHocTeo.

B 3TOM ciryyae u30bITOUHOE IPOCTPAHCTBO 3AMOJIHAETCA MOJIEM aJalTalUu.
TpaHCHOpPTHBIE IAKETHI, MEPEHOCSIINE Pa3HbIC IEMEHTAPHBIE IIOTOKH, MOTYT
NOSIBIIATECA B IIPOU3BOJIBHOM IIOPSIKE, HO IAKEThbl, NMPUHALICKALIUE OJHOMY
NIEMEHTAPHOMY IIOTOKY, JOJDKHBI CJIEJOBaTh B TPAHCIOPTHOM IIOTOKE B
XPOHOJIOTHYECKOM IOPSIZIKE, T.€. B MOPSAKE UX «Hape3aHus» u3 PES-nakeros, kak
IIOKa3aHO Ha PUCYHKE 4.
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ITone ajalrraliuy HE SABJISACTCA 00s3atenbHBIM. OHO MOJKET MCIOJIL30BaThCS
HC TOJIBKO JJIA 3allOJIHCHHA «I1YCTOT». OTO moje TaKxke MNEPCHOCUT BaAXHYIO
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JIOTIOJIHUTEIbHYI0 MH(OpPMALUIO 00 HCIOJIIb30BAHUU JAHHBIX IaKeTa, HalpuMep,

onopnoe spems npoepammol PCR (Program Clock Reference) nist ocyliecTBIEHUS

CUHXPOHU3ALIMYU B TpaHCIIOPTHOM noToke MPEG-2.

CTpyKTypa TpaHCIIOPTHOTO TIaKeTa MOKa3aHa Ha PUCYHKE 5.
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bonee mnonpoOHyto uHbOpManui0O O Ha3HAYEHUU OTJIEIbHBIX JJIEMEHTOB
TPAHCIOPTHOTO MaKeTa MOXHO MOJYyYUTh B [4-9].

2.4.2 Cepsucnas ungpopmayus

Ha npueme TpaHCHOPTHBIM NMOTOK AOJKEH OBITh aJE€KBATHO pa3/elieH Ha
CBOM COCTABJISIFOIINE I BbIAAUM aOOHEHTY WM [Tl TOTIOJHUTEIbHOU 00pabOTKH.
Jlj1a pacrio3HaBaHMsI SJIEMEHTAPHBIX MTOTOKOB M OObEUHEHHS UX B TEJIEBU3HOHHBIC
OpOrpaMMbl, JIJIsl  OCYIIECTBJICHUSI BCEX HEOOXOJUMBIX OMepanuil 1o
JEKOJUPOBAHUIO U BBIICIEHUIO HMH(pOpManMu, a Takke s WHOOPMUPOBAHUS
abOHEHTa O TEeKYIEeM peKuMe padOThl WK O BHIOOPE MHTEPECYIOIIUX €r0 CIIyKO
cnyxut cepBucHas wuHpopmarus PSI (SI), xotopas momkHa 00s3aTENBHO
nepeaBaThCsl B TPAHCIIOPTHOM MOTOKE.

[Ipu nepenaye curHaioB HUPPOBOTO TEIEBUACHUS CEpBUCHAas MH(POPMALIHS
SI BcTpamBaeTcsi B KaXKIblil TPAaHCIOPTHBIA MOTOK BEIIAEMOI0 MYJIbTHUIUIEKCA B
KauecTBe HE3aBUCUMOro CcurHama. Jias Toro 4ToObl HHTEPIPETHUPOBATH
coJiepaHue TPAHCIOPTHOIO MOTOKA, MPUEMHHK-ACKOAEp JOJDKEH, B IEPBYIO
ouepeb, JEKOAUpOBaTh JaHHble Sl, conepkammecss B IMakeTax ¢ OCOOBbIM
unentudukaropom PID.

upokuit HaGop naHHbIX Sl ommcChIBaeT cpeny mepenadyd, KOMIIOHEHTHI
ciyk0, COOTHOIIEHUS MEXAYy CIyK0aMH, TI€PEHOCHMBIMHU KOHKPETHBIM
TPAHCTIOPTHBIM MOTOKOM, a TaKXKe€ MEXIY CiIy’)k0aMH OCTaJbHBIX TPAHCIOPTHBIX
MIOTOKOB CETH.

Jannvie cuyoceonoti ungpopmayuu PSI (Program Specific Information) u SI
opeanuzosamvbl 6 6ude psoa mabauy. Kaxpas Tabnuma COACPKHUT JaHHBIC,
OTHOCSILIMECS K ONpeleNeH-HOM (YHKUMU, KOTOpash MOXET MNOoTpedOoBaThCs B
MPUEMHUKE JIJIs1 pEeLIEHUs TOCTaBICHHOM 3a/1a4u.

Cneunduueckas wuHdopmanus o nporpammax PSI  mpepocrasiser
uH-popMalnio, TpeOdyeMylo i  aBTOMATHYECKOro  KOH(UTypUpOBaHUSA
pUEM-HUKA, JEKOJIUPYIOMIEr0 U JEMYJbTUILIEKCUPYIOLIErO Pa3jIuvHble MOTOKU
porpamMm B MYJIbTUILIEKCE; OHA COCTOUT M3 YEThIpeX TabJIuIL:

PMT (Program Map Table): Tadiauuma cTpyKTYpbl NPOrpaMmbl —
conepkutT uneHtudukaropsl mnporpamm (PID) Bcex KOMIOHEHTOB KOH-KPETHOM
nporpammel: Bujeo, ayauo, M. Tabmuma PMT unentudu-nupyer u ykasbplBaeT
MECTOIIOJIO)KEHHE TOTOKOB, KOTOPBIE COCTaBISA-IOT KaXAyl0 CIyxO0y, u
MECTOIIOJIOKEHUE TI0JIEM JTAJIOHHBIX METOK BPEMEHH NIPOTrpaMMbl KOHKPETHOU
CITyKOBI.

PAT (Program  Association Table): Tabéimuma  B3auMOCBS3U
(accomuanmum) mporpaMM — CoOJEepXKUT uiaeHTHuuUKaTopsl Mnporpamm (PID)
tabmuiy, PMT mig Bcex mporpamm, MnepefaBaeMbIX B JaHHOM TPaHCIOPTHOM
notoke. s kaxkmod ciaykObl B MynbTuILiekce Tabiuma PAT yka3seiBaer
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MECTOHAXO0XJACHHE COOTBETCTBYroIIeH Tadimuiel PMT (3Hauenuss PID maketoB
TPaHCHOPTHOTO MOTOKa). OHAa TakXKe YKa3bIBA€T MECTOHAXOXKIEHUE TaOIUIIbI
cerepoit uadopmarnuu (NIT).

NIT (Network Information Table): Tabimua cereBoii mHopmanumn
CIYXUT IJisl TpenocTaBieHuss MHbopMaluu O (PU3NYECKOW ceTH (mapamerpax
CUCTEMbI TMepeJauy JaHHBIX): UACHTU(PUKATOPE CETH, YacToTe, OpOUTAIbHOU
no3uuuu u np. ['pynnupyer BMecTe Ciiy»Obl, OTHOCAIIMECS K CIEeHUPUIECKOMY
nocTaBiMKy cetu. CoaepKUT BCIO WH(MOPMAITHIO, KOTOPas MOXKET MOTPEeOOBATHCS
st Hactpoviku IRD, wcmonme3yercs s curHanu3anud o0 W3MEHEHHSX B
HACTPOCYHOI HHPOPMAIIIH.

CAT (Conditional Access Table): Tabauna orpaHu4eHHOro0 A0CTYIA,
conepxut PID Bcex coobmiennii orpanndeHHOro noctyma (EMM) mis mmaTHbeIx
nporpamm. Tabmuma CAT npenmocraBisier UWHGOpPMAIMIO O  CHCTEMax
orpanndyenHoro noctymna (COJl), ucnonszyembix B Myinbtuiuiekce. MHdopmanus
— yacTHas (T.e. He ompeJieJieHHasl B CYIIECTBYIOIIEM CTaHJapTe) U 3aBUCSINAs OT
CO/l, HO BKIMOUaOIIAas MecTomojoxeHue noroka EMM, korjga TakoBOH
CYILIECTBYET.

JlononuurtenbHas cepBucHas uHbopMmammu Sl CIyXHUT U1 ONMHUCAHUS
TeX-HUYECKUX aTpUOYTOB KaKIOW M3 JOCTYHHBIX CIYyXO0, NPEIOCTaBIsSEMbIX
UHAMBUAyAIbHBIMU  BemjatensiMd. Ona HeoOxoguma Ui TOTO, YTOOBI
M0JIb30-BaTeNIb MOT HIACHTHPHUIHMPOBATH CIYyKObI U COOBITUS, TMEPEHOCUMBIC
pa3-IMYHBIMA ~ MYJBTUIUIEKCAMH 1O  pa3nuyHbiM  ceTsiM.  [Jlanneie Sl
CTPYKTYpUPOBAHBI B 1€CATH TaOIUIL:

SDT (Service Description Table): Tadimpa omucaHusi CiaOy:KObI —
OTNHUCBHIBACT PA3JIMYHYIO JOMOJHUTEIBbHYIO HHGOPMAIIMIO, Iepe/laBaeMyl0 B
TPAHCIIOPTHOM TTOTOKE; COJAEPKHUT MepeUeHb Ha3BAaHUM CIIykO0, MPOBaAEPOB YCIyT
U T. 1.

EIT (Event Information Table): Tadauna undgopmanuu 0 COOBITUAX —
COJICP)KHUT CBEIICHHS 000 BCEX COOBITHSIX WM IporpaMmax B MYJbTUILICKCE
MPEG-2: HauMeHOBaHUE CIOKETa, BpEMs €ro Hadasia, MpoJ0JDKUTEIIBHOCTh U TIp.
(kaKk Ui TEKyIIero TPaHCIOPTHOTO IOTOKA, TaK W IO OMNIMAM JJIs JPYTrUx
TPAHCIIOPTHBIX MOTOKOB, KOTOPbIE MOXET NpuHATh npuemMHuk IRD, T.e. musa
JIPYTUX TUTIOB OOCITY)KHBaHU);

TDT (Time and Date Table): Tabimua 1aT 1 BpeMeHH — KCIOJIb3YETCS
JUTs Tiepeadn MHGOpMAIMY TOYHOTO BPEMEHH, BKIIOUas TEKyIee BpeMs U JaTy,
CIYKUT JIJIsl IOACTPOUMKU BHYTPEHHETO CHUHXPOrEHEpaTopa MPUEMHHUKA-IIEKO/Iepa
IRD;

TOT (Time Offset Table): Tabsuma cMemeHUs1 BPeMEHH — HECET
nH(pOpMaIIMIO, OTHOCAIIYIOCS K TEKYIIEMy BPEMEHM W JaTeé U K CMEIICHUIO
MECTHOT'O BPEMEHU;
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BAT (Bouquet Association Table): Tabauma rpynnbl ciay:xk0 —
COIEPKUT HH(DOpMAIMIO O TPYNIUPOBKE CIY>KO B OJHOM Mporpamme, T.€.
OJIHOBPEMEHHO [JI€KOJUPYEMbIX U BBIJIABAEMBIX [OJH30BATENI0; COOOIIAET
Ha3BaHUE TPYNIbl M TMPEAOCTABISACT IMEpeUYeHb CIY>KO B KaxAOW TpyIIe,
(KOHKpeTHasi ciy>k0a MOXET MPUHAIJIEeKATh OJHON WM OOJbIIEMY YMCIY TPYII
Cyxk0);

RST (Running Status Table): Taduinna Tekymero craryca — €€ CeKIuu
WCIIOJIB3YIOTCSL JIUIE  OBICTPOTO OOHOBJICHHS TEKYIIEro CTaTryca OJHOTO WU
HECKOJBKHUX COOBITUH (MCTIOMHSACTCS/HE UCTIOTHSIETCS );

ST (Stuffing Table): Tabauna 6aiitoB cradduHra — ucnonb3yercs A
3aMEHbI WJIM OTMEHBI JIEUCTBUS CYIIECTBYIOIIUX CeKiuil (inbo cyoTadmnui, 1mubo
NOJTHBIX Ta0uI SI), B 4aCTHOCTH, TPAHUYHBIX CEKITUH;

SIT (Selection Information Table): Tadiimua Bp1OMpaeMoil HHpOpMALMH
— HCIIOJIB3YETCS TOJBKO B "4acTUYHBIX", T.€. B 3alUCAHHBIX MMOTOKaX OWTOB; OHA
HeceT cBOJIKY 00 wuHbopmaruu S, TpeOyemoil Juisi OmucaHusi TOTOKOB B
YaCTUYHOM MOTOKE OUTOB;

DIT (Discontinuity Information Table): Tadiuma HEOAHOPOAHOCTH
HHGOpMAIIMM — HCMOJIB3YETCS TOJbKO B '4acTUYHBIX', T.e. B 3alMCaHHBIX
OTOKax OMTOB; BBOJUTCS B ciiyyae, Korjaa uHpopmManus SI B 4aCTUYHOM MOTOKE
OUTOB MOKET OBITh HEOJTHOPO/IHA;

TSDT (Transport Stream Description Table): Tadiuma onucanus
TPAHCHOPTHOI'O MOTOKA.
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3 CTpykTypa OoTYeTa IO KOHTPOJILHOM padore M TpedOBaAHMS
1o ero 0popMJICHHUIO

OTuer roTOoBUTCA KaK Ha OyMa)KHOM, TaK M Ha AJIIEGKTPOHHOM HOCHUTENE U
BKJIIOYAET B ce0s CIEAYIONINE YACTH:

1. TuTynbHas CTpaHULIA;

2. Conepxanue;

3. BBeznenue, B KOTOpOM KpaTKO M3J1araroTcsi CBeICHUs 00 h3yyaeMol Teme
U Kakue [MporpaMMHbIE TPOJIYKTHI M, COOTBETCTBEHHO, HX BO3MOXHOCTHU
WCITIOJIb30BAIMChH JIJIsl TOATOTOBKM MaTepHralia KOHTPOJIbHON paboThI;

4. OcHOBHas 4YacTh, BKJIKOYAIOLIAs pacleyaTKy CKPUHUIOTOB (KOMHI
U300paKeHHsI ¢ DKpaHa MOHHUTOpA) C KPATKUMH MOSICHEHHSIMH, OTpPa)KarolIux
OCHOBHBI€ 3TaIbl BBIIOIHEHHS PAOOTHI.

5. 3axnrodeHue, B KOTOPOM TMOABOMSATCS WTOTH pPabOTHl W JAIOTCA
PEKOMEH/IallMU [0 MPUMEHEHUIO TOJYyYEHHBIX CTYIEHTOM 3HAHUN U OCBOCHHBIX
TEXHOJIOTHIA PpaObOTHI C MU(PPOBHIM BHUJIEO;

6. bubnmuorpaduuecknii cimcok (He meHee 10 HamMeHOBaHUIT), TUTEpATypa
u UHTepHeT-pecypchl, KOTOPbIE HUCIOIb30BAIUCH MPU BHIOJIHEHUH KOHTPOJIHHOU
pabotel. bubnuorpaduueckuit cnucok oGOpPMIISIETCS COTJIACHO TPEOOBaHUAM
I'OCT P 7.0.5-2008 «bubmauorpaduyeckas ccouikay. OOmme TpeOOBaHUA U
npaBuia coctaBiieHus». OH cocTaBisieTcs B aipaBUTHOM MOPSAJIKE B CIEAYIOLIEH
MOCJIEIOBATEIBHOCTH: JIOKYMEHTBI, SHUMKIONEAUN, CIIOBAPH, CIPABOYHUKH,
MoHorpaduu, yueOHble OCOOUs, *KypHAJIbHbIE U Ta3€THbIE CTaTbH, CAlThl CETU
HNuTtepHer.

7. CD(DVD)-guck ¢ MOJHBIM TEKCTOM OTYETa MO KOHTPOJIbHOM paboTre u
BCEMU MOJyYEHHBIMH pPE3yJIbTaTaMu M0 paboTe ¢ TpaHCHOPTHBIM oTokoM MPEG-
2, pa3pabOTaHHBIMU B XO/JI€ BBIMOJHEHHSI KOHTPOJIBbHOUM padoThl. Kakne KOHKpEeTHO
(aitibl OJKHBL OBITH HA IMCKE YKa3aHO B CIEIYIOIIEM pa3zelie.

OdopmiieHre KOHTPOJIBHON PAaObOTHI JOHKHO COOTBETCTBOBATH TPEOOBAHUSIM
cranjapra. O0muii 00beM oTueTa JOJDKEH COCTaBlAThH 15-25 ctpanui. Ilons Ha
mucte ¢opmarta A4: nesoe noje — 30 MM, paBoe — 15 MM, BepxHee — 20 MM H
HUKHee 25 mMm. Bcee crpaHunpl (KpoMe TUTYJIBHOW) HYMEPYIOTCS B IPaBOM
HIDKHEM YTJTy apaOCKuMU LuQpamu.

TekcT B pacneyatanHoM Bujie HaOupaercs mpudrom Times New Roman,
l4nt, vHTEpBaN MOJYTOPHBIM, a03amHbBIM OoTcTynm 1,25 cM, BBIpaBHMBaHHE IO
mmpuHe crpanulbl. TekctoBeiit penaktop Word 2003 miu Word 2007-10 wum
aHanornyHou u3 makera OpenOffice.

Bce muctel oTyeTa mpoOWBAIOTCS  IBIPOKOJIOM H  TMOJIIMBAIOTCS B
ckopocmmBarens. CD(DVD)-nuck nmomemaercst B OTEIbHBINA IPO3pauHbIil (aili B
KOHLE oTyeTa. Jlucmol pabomul cKkpenjieHHble CHEenna1epom Ui nOMeujeHHblE 6
npospaunsie haiiyivt He NPUHUMAIOMCA.
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4 ITopsiIOK BBHINOJIHEHUS KOHTPOJIBHOM PadoThI

KonTponbHast paboTa BBINOIHAETCS Ha KOMIbIOTepe ¢ ycTaHoBieHHOM OC
Windows u TpeOyeT OT cTyJieHTa 3HaHUSI OCHOB MH(POPMAIIMOHHBIX TEXHOJIOTUH H
YMEHHMsI TOJIb30BaThCs ceThio MHTepHeT. J{1s BBIMOIHEHHS] KOHTPOJIBHOM pabOThI
CTYIEHTY HeoOxoaumo OyJeT cKadaTb U yCTAaHOBUTH Ha KOMIIBIOTEP HECKOJIBKO
POrpaMMHBIX MPOAYKTOB, HAXOSALIMXCSI B CBOOOJHOM J0CTyIEe B ceTu MHTepHeT
U UMEIOIIUX CTaTyC CBOOOJHBIX(OECIIATHBIX) WIIM TpHUal-Bepcuil (OECIIaTHBIX B
TEYEHUE ONPE/ICTICHHOTO BPEMEHHU) O 4YeM OylIeT CKa3aHO MpU PEKOMEHJIAlUU
cootBercTBytomero 110.

KontponbHas pabora BKIIOYaeT B ceOsl BBINOJIHEHUE WHIWBHAYAIbHOTO
3a/1aHusl, COCTOSIIIETO U3 HECKOJIbKUX ATAIOB:

1. Iloozomoeka eudeokonmenma

Ha mepBom stame cTymeHT nowkeH Hatu 4-5 BupeodaityioB ((HibMel,
KTl WK JTF000€ JPyroe BHIICO0, HE MMEIOIINE HEMPUCTOWHOTO COACpPIKAHUSA U
HaXOJAIUECs B CBOOOTHOM jocTyme), ucnonb3ys ceth Wutepuner, CD(DVD)-
JTMCKH WA CBOIO COOCTBEHHYIO BUICOTEKY.

C moMomipio TIporpamMM BHIIEOPENAKTOPOB chopmupyiite 4-5 Buaeodaiion
POJIOJKUTEILHOCTBIO 5 MUHYT KK IbIH.

=1 AVI/MPEG/RM/WMV Splitter v4.28
4 AVI-MPEG-RM-WMV Spiitter
7 Otepeme | |

Pazmep kagpa:

YacToTa kagpos:

= | = 3 PABHBLIX-PASMEPa

Havano: | —| HYMMCCme

Koreu: | — YY:MM:CC.mc

00:00:00 / 00:00:00

e wiww, boilsoft.com @) Nomowe j,/ 0 nporpane

PucyHnox 6

JIist 3TOr0 MOHO HCTOJB30BaTh P OCCIUIATHBIX BUICOPEIAKTOPOB.
Hanpuwmep, «AVI MPEG RM WMV Splitter» (pucynok 6). OH paér
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BO3MOXKHOCTh pa3OuBaTh, BbIpE3aTh WM Yype3aTh Oousblioi Bujaeo (ain Ha
HEeOOJIbIINE BUACO KITUTIBL.

[MonnepxuBaer popmatel AVI, Divx, MPEG-4, MPEG-1, MPEG-2, ASF,
WMV, WMA, Real Media (.rm, .rmvb), VCD (.dat). BctpoeHHbI# TpOUTphIBaTENb
MO3BOJIIET C TOYHOCTHIO N0 CEKYHIbl WM (¢peiiMa BBHIOpaTh HAYalO0 W KOHEIl
¢parmenTa. [IpucyrcTByer pyHKIMS cTaHAapTHOTO pa3OueHHs BUaeo daiina Ha
paBHBIC YaCTH WJIH 110 ONPEACICHHOMY pa3Mepy 0e3 MoTepu KadecTna.

Nmeer mpoctoit, ymoOHBIH WHTEPPEHC W BBICOKYIO CKOPOCTH pabOTHI,
HeTpeOoBaTeNnbHa K CHCTEMHBIM TPEOOBAaHUAM U 3aHUMAaeT Bcero 3.94 Mb.

Taxoxe MO>KHO UCIOJIb30BaTh OecriaTHyIo YTHIIATY
«avidemux 2.6.1 win32» ¢ OTKpPBITBIM HCXOAHBIM KOJIOM, pa3paOOTaHHYIO MIJis
peIaKTUpPOBaHUS W OO0pabOTKM BHUACO, KOTOpash MOXXET OBITh HCIOIh30BaHA
npakthdecku Ha o6ort OC u momws3oBarenbckoi miatdopme. UuTepdetic
IporpaMMbl TOKa3aH Ha pucyHKe 7. Ilpu 3TOM crekTp ee BO3MOKHOCTEH OYEHb
mmpok. Jlis Hee CymecTByeT PYKOBOJICTBO Ha PYCCKOM SI3BIKE IO aapecy:
http.//avidemux.berlios.de/doc/ru/.

BrimienasBaHHbIe  pEAAKTOPhI MOXKHO CKadaTh B ceTh VIHTepHeT,
COOTBETCTBEHHO, IO  ajapecam:  hitp://www.boilsoft.com/videosplitter/ n
http.//avidemux-mswin.sourceforge.net/

33.avi - Avidemux

Fi cent Edit View Yideo Audio Auto Tools Go  Custom  Help
20 2& 0ig3

Video Decoder
Lavcode

Video Output
:Cnpy b
Configure
Filters
Audio Output
Copy b
Corfigure

Filters

[ shift: |o | ms
Output Format
|AY1 Muxer b
J
Selection L
DOGOOOEEOGOO .
00:00:00.040 | /00:01:25,080 Frame type: I-FRM (04) B:

Pucynoxk 7

OueBUHO, YTO €CIM Bbl UMEETe Ha CBOEM KOMITBIOTEpE 00Jiee MOIIHBIN |
byHKIIMOHAIBHBIN penakTop, HanpuMep Adobe Premier mim Ulead Video Studio,
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KOTOpbIE TIOCTABIISIIOTCSA C IU(POBBIMU BUICOKAMEpPaMU, TO MOXHO OIEpaIUio
peaaKkTUPOBaHUs MPOJIEIaTh C UX MOMOIIBIO.

Takum oOpaszoM, mociue mnepBoro stana GopMUPYIOTCS 4-5 MATUMUHYTHBIX
BUsIeodparMeHTa (BUACOPOIUKA). DTall KOHTPOJIbHOU pabOThI C UCIOJIb30BAaHUEM
BUJIEOpEIaKTOpa 3a(PUKCUPYIUTE B OTYETE B BUAE CKPUHIIIOTOB.

2. Konsepmupoeanue suoeoghaiinos.

Ha BTOpoM 3Tane HeoOX0auMO MPUBECTH BCE BUACO(PPArMEHTHI K €TUHOMY
1 poBomy TeneBu3noHHOMY popmaty MPEG-2.

Bnionne BeposiTHO, 4TO CPOPMUPOBAHHBIE S5-TH MHUHYTHBIE BUICOPOJIUKU
MOTYT HMMETh pa3nuyHbli Buueo ¢opmatr - AVI, MPEG, DivX u gp. Hus
OpUBEICHUS UX K €IMHOMY (opMaTy HEOOXOJUMO YCTaHOBUTh Ha KOMIIBIOTED
nporpaMMy — BUACOKOHBepTep.  BuaeokonBeprep —  mporpamma s
KOHBEPTHPOBaHUs BHACO-(PailioB. C MOMOIIBI0 KOHBEPTEPA MOXKHO HE TOJBKO
NIEPEeBOIUTH BUACO U3 OJHOTO opMaTta B APYrod, HO M YMEHBIIUTH €T0 pa3Mmep,
HaIpuUMep, €Clii HEe0OXOIUMO 3arpy3uTh JOCTATOYHO OOJBIION BUACOPOJIHMK B
WNHTepHeT win Ha COTOBBIN TenedoH.

B kauecTBe OecIIaTHBIX BUICOKOHBEPTEPOB MPEIaracTcsl HCIOJIb30BaTh
nporpamMmy «any-video-converter», nHTepQeiic KOTOPOH MPeACTaBIeH HA PUCYHKE
8. Ilporpamma wWMeeT WHTYWTHBHO TIOHATHBIM uWHTEpdeic u TmpocTa B
ucronb3oBanuu. CchUlka HA CaWT TPOUBBOIUTENS:  http://www.any-video-
converter.com/ru/products.php.

Any Video Converter

wain Mpaeka Kogrpoeate MomMowe

Mpode;

.“ e o

% @ Q Mi

(L) "4 -] e =
E 57 MPEG-I thunbm (*.mpg)

OofasuTs BMgeo Add URLs Kogupogats Upgrade! v

Vo s ; # lokonaa_chunk_1.avi X[ # = @ ®new evaeo
e : : rew draee (%)
Flash SWF {*.swf)

:;:': Common Video Formats
DVD Videa NTSC drnen (*.mpa)
DYD Viden PAL duner (* mpg)
AVCHD 720P Mavie (*.mz2ts)
AUCHD 1080P Movie (*.m2ts)
MPEG-T dhimem (*
MPEG-IT hinem (*,

Mone3gsaTenskmi A1 (*.avi)

Mone3gaTensCkmi WHY (¥ vmv)
Mone3gsaTensckid MP4 (*.mpd)

windows ASE Video Mavie (*.asF)
Matroska Movis (* mks)

M2TS Movie (* mzts)

WebM Movie (¥, wmebm)

066G Movie (¥ 0gv)

2 4 8 0 & & 4 8 4 6 6 6 6 4 8 O 6 & A

[}

{5 Output Folder | |45 Options

Pucynok 8

B kadectBe anbTEpHATHBBI TPENJIATaeTCsl  HCIONB30BATH  MPOCTOM
BujeokonBeptep Hamster Free Video Converter 2.5.2.33, unrepdeiic KoToporo
NpUBEICH Ha pUCyHKe 9. Anpec caiiTa, TAe MOXXHO CKadaThb MPOTPaAMMY:

http.//www.hamstersoft.com/free-video-converter.
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HAMSTER "
A Free Video Converter

1 Hasan lagee >

BeibpaTk ycTpoiicTBO v popmat euaeodaiina u
HauaTh PeAAKTUPOBaHWE

YcrpolicTea

dopmaTbl 1 YCTPOICTBa

| WERSES

O6beanHnTL hainb 3 é Hﬁo%;ﬂ%%ﬁ i%ﬁ E

n £ Mue Hpasurca - Momoue @
Pucynok 9

C nmomol1b0 KOHBEPTEPOB MpeodpasyiiTe Bce Buaeodaiiisl B hopmatr MPEG
U nepeuMenyiite ux B «®parmentl», «@parment2y», «Oparment3», «DparmenT4»
u «DPparmMeHT S».

2-ii JTanm KOHTPOJBHOM pPAaOOTHI C MCHOJIB30BAHHUEM BHICOKOHBEPTEPOB
OTPA3UTE B OTYETE COOTBETCTBYIOIIMMH CKPUHIIOTAMU.

3. IIposedenue oemynomunieKcuposanus

[Tonrorosnennsie 4-5 BugeodparmMeHToB no 5 MUHYT B popmare MPEG-2
colepkaT B CBOEM cocTaBe 2 Bujaa MHGOpMAIMU - BHJIEOCIOKET U 3BYKOBOE
COIIPOBOXKJICHUE.

Ha tperbem »sTame ¢ NOMOLIBIO CHEHHAIM3UPOBAHHOIO IMPOrPAMMHOIO
obecnieyenus HeoOxoaumo paszaenutb MPEG (aitnel Ha snemeHTapHble Meaua
NOTOKM JUIsl JayibHeWmiero ¢GopMHpOBAaHHUA M3 HHUX MHOTONPOIPAMMHOIO
TPaAHCIOPTHOTO MOTOKA C HA0OPOM COOTBETCTBYIOIIMX CEPBUCHBIX TAOIHII.

Jns  3TuX 1enedl  UCHOJIb3YIOTCS MPOTPAMMHBIE  WJIM  allllapaTHbIC
MYJIBTUIUIEKCOPBI-AEMYIbTHILIEKCOPEl. B  KOHTponbHON paboTe mnpeanaraercs
UCIOJIb30BaTh porpamMmubiid MynsTuiuiekcop Elecard XMuxer Pro.

Elecard XMuxer — 3T0 mpwiIoXeHHE I PEIAKTHPOBAHUS BUICO/ayIUO
KOHTEHTa, MOJIepKUBAIOIIee Takue pacrpocTpaHeHHsle popmatel, kak MPEG-1
System Stream, MPEG-2 Program Stream (Bkitouass SVCD u DVD), MPEG-2
Transport Stream, MP4 (Bkmtouas Sony PSP, ISMA u iPod), AVI (DV, XviD,
DivX, 3ivX u T.1.).
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'~ Elecard XMuxer Pro - ®parmentl_MPEG_mpg

[ Remux | Demdx | Mux |

= [ tparvenT1_MPEG_.mpg Audio (PID 192)

= [AProgram #1 Video {PID 224)
[ Audio (PID 192)
[ video (PID 224)

L ——————
e —

Current time: 00:00:00:00 Total time: 00:09:19:19

_

1A : B
l Load “ Remave ” Index || Preview ” Cutput ” Start l | > ” | ” 11 ” «l “ » l

Output path: __ Progress: Start position: 00:00:00:0 Stop position:
C:\Documents and Settings\AlexanderiMon aokymMeHTED |

| 00:01:04:00 00:02:05:00  00:03:12:00 00:04:16:00  00:05:20:00 00:06: 24:00 00:07:28:00  00:08:32:00
- @

Pucynok 10

Elecard XMuxer mnpeaocTaBiasieT BO3MOXHOCTb IPEABAPUTEIHHOTO
IPOCMOTpa BHJIEO W ayAHO MarepHalia ¢ BO3MOKHOCTHIO HMHIEKCUPOBAHUS IS
0oree TOYHOrO MO3UIMOHMpOBaHUA. (OOecneuynBaeT MYJIbTUIIICKCUPOBAHUE
3JIEMEHTApHBIX BHUJIEO U ayJUO MOTOKOB, CKJICHBAHHE HECKOJBKUX OJHOPOJHBIX
¢aitnoB, TpuMMHUHT 0€3 epeKoANpPoBaHus ¢ TOUYHOCTHIO 10 GOP-a ¢ coxpanenuem
KauecTtBa, TpUMMHUHT MPEG-2 BHI€0 ¢ TOYHOCTBIO 1O Kajpa, a TaKKe MHOI0E
JpyTroe.

Ha caiite paspabotunka mporpammsel http://www.elecard.com/ru/download
/products.html npennaraercs 21-mHeBHAs 03HAKOMUTEIbHAS BEPCUsI, C TIOMOIIBIO
KOTOPOH MOXHO C(HOPMUPOBATH BBIXOJHOM (haiisl MPOAOHKUTENILHOCTRIO HE OoJiee
10 munyT.

JI1s BBIOJIHEHUST TpPEeThero srama 3anmyctute nmporpammy Elecard XMuxer
Pro. B BepxHuX BKJIaJIKax pexkuma paboThl BbiOepuTe Demux, a 3aTeM 3arpy3ure
nepBbli  PparMeHT Buaeodaiina, ucnonpdys kHomky Leoad. Jlanee BwiOepute
3JIEMEHTApHbIE MOTOKH, KOTOPbIE OyIyT MOJIBEPTHYTHl PEMYJIbTUIIIICKCUPOBAHUIO
OyTeM YCTAHOBJICHHUS TaJOYKU U IEPEHECHTE HUX B MPaBOE OKHO MPOTPaMMBI,
UCITOJIb3YsI KHOIIKY >>, KaK [0Ka3aHo Ha pucyHke 10.

Jlis coXpaHEHUs 3JEMEHTAPHBIX IMOTOKOB HAXXMHUTE KHONKY Qutput u
COXpAaHUTE B OTIEJbHYIO MAaIKy C Ha3BaHUEM «DJEMEHTAapHbIE IMOTOKW» CHayajia
BUJICOTIOTOK, a 3aTeM aynuonoTok. [Ipu coxpaHeHuu ayJuonoTOKa BHIOEPUTE THUII
daiina AAC, Tak Kak 3TOT TUI NPU BBICOKOM CXKAaTUU TO3BOJISIET MOIYYUTh
HanmOoJiee KaueCTBEHHBIA 3BYK. 3aTe€M Ha)XMUTE KHONKY Start. Ilpu BbinmaneHuu
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OKHA TpenynpexaeHus npoOHol Bepcunm BbiOeputre Later. Ilocne 3toro
IporpaMMa BBIJACT COOOIIEHHE, YTO COXPAHEHHUE OTAENIBHBIX MEIUAIlOTOKOB
IIPOILJIO YCIEUIHO.

Jlasee npoOBENNUTE aHAJIOTMYHBIC ONEpalUU C KAKIbIM M3 OCTaBLIMXCS
(dbparMeHToB.

Ilanka ¢ Ha3BaHUEM «OJJIEMEHTapHbIC IIOTOKW» U €€ COIAEPKUMOE JOJDKHA
ObITh npencTarieHa Ha CD(DVD) nucke ¢ otueTom.

3-if 3Tam KOHTPOJBHOM pabOThl C WCIOJB30BAHUEM MYJIBTHUILIEKCOpA
OTPAa3UTE B OTYETE COOTBETCTBYIOIIMMH CKPUHILIOTAMH U MOSCHEHUSIMHU.

4. IIposedenue npouedypovt Mya1bmunieKcuposanus
Ha 4-m »sTane npoBOAMTCS MYJIbTHUIUIEKCUPOBAHUE TPAHCIOPTHOIO MOTOKA
(TS) u3 s;meMeHTapHBIX TOTOKOB BUAEO- U ayIUOJaHHBIX U €r0 aHAJIN3

lenp sTama: U3 dSJIEMEHTapHBIX IMOTOKOB ES BuIEo- M ayaumoAaHHBIX
co3nath 4X MPOTPaMMHBIN TpPaHCHOPTHBIM MNOTOK. lIpoanann3mpoBaTth €ro Ha
npeaMeT OIMMOOK, €cCiIM MOTOK ¢ omuOkamMu wucnpaBuTh ux. Mccnenosatb
MOJIYYEHHBIH MOTOK: KaKyl0 MHPOpMalUIO cojepkar cepBucHble Tabnuibsl PAT,
PMT, kakue wuAeHTUPUKATOPHI MPUCBOEHBI MPOrpaMmaM U 3JIEMEHTapHBIM
noTokam (He coBmnajatot Jid onu ¢ PIDamu 3ape3epBupoBaHHbIME it Tabul SI),
caenath BbIBOJIbI 0 ckopoctu TS, ES.

3anycture mnporpammy Elecard XMuxer Pro. Otkpoiite BKIagKy
MyJbTUILIEKCUpOBaHus Mux.

N3 mnankum «DJIeMEHTApHBIE IOTOKW», IAE€ HAaxXOUATCS 3JIEMEHTapHbIE
MOTOKM BHUACO W ayano JaHHBIX (Dparmentl, dparmeHTt2 u T.A4.) H00aBIsATE
Gdaiinbl MO MOPSAKY B JIEBOE OKHO BKJIAAKH MyJibTHILIeKcupoBanus (MUX).
@aitel 1O0ABIAIOTCS W3 YKa3aHHOW IUPEKTOPUU B CO37IaBAEMYIO C ITOMOIIBIO
Haxkatust KHOIKU Add.

B mnpaBom okxHe Bkianku MynbTuILiekcupoBanus (MUX) coszmaercs
HY>KHBIM TpaHCIOPTHBIN MOTOK. Beiiensem Buaeo ¢aiin @parmentl.mpv B 1eBOM
OKHE U C TIOMOUIBI0 HAXKATUS KJIABUIIU «>» mepemeniaeM (aiii B MpaBoe OKHO.
[Ipy 5TOM aBTOMATUYECKHM B IPABOM OKHE BKJIAJIKH MYJIbTUILIEKCUPOBAHUS
coznaercs nporpamma Nel (Program# 1).

Takum xe o6pazom BbiaensgeM ayauo ¢ain dparmMentl.aac U nepeHocuM
ero B nporpammy Nel TpancmoprtHoro moroka. OOpasyercs mporpamma Nel u3
aynuo u Buzeo (aittoB dparmentl.

JUist co3nanus nporpamMmbl Ne 2 mpaBoil KHOIIKOM MBIIIHM B IPABOM OKHE Ha
Haanucu Transport stream BbI3bIBAEM KOHTEKCTHOE MEHIO U BbiOupaem Create
program. AHAIOTUYHO TIEPEHOCUM 3JIEMEHTAapHbIE MOTOKM @parMeHT2 B
[Iporpammy 2, Kak oka3aHo Ha pucyHke 11.
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.~ Elecard XMuxer Pro - ®parment2 _MPEG_video Lmpv

[ Remux | Demux |  Mux 4
MparmeHTl_MPEG__ videol.mpy =l Transport stream/
®parMeHTl_MPEG__audiol.aac = Program #1 (ID 16)
PparMeHTZ MPEG wideol.mpy ;

PparmeHT2 MPEG audioZ.mpa Video{PID 224 ID 17)

Audio(PID 192 1D 18)
= Program #2 (ID 19)

Video{PID 224 1D 20)

Audio(PID 192 ID 21)

Current kime: 00:00:00:00 Total time: 00:02:20:24

< > e ————————
add lRemove || Preview “ Output ” Start I ’ » || | || 11 “ «l “ » l
Output path: Progress: Start position: Stop position:
Cii\Documents and SettingsiAlexanderiMon aokyMeHTE M | |
J
Pucynox 11

Taxum >xe 00pa3oM co3/1aTh TPETHIO U YETBEPTYIO MPOTPAMMY.

NnentudukaTtoppl mporpaMmM U 3JIEMEHTapHBIX MNOTOKOB B TS
yCTaHaBIMBAIOTCA aBToOMaTHuecku. [lo Mepe HEOOXOAMMOCTH MOXKHO CaMOMy
n3MeHATh PIDbIL.

[Ipumeyanue. B onHy mporpamMmy AOJKHBI JOOABISTHCS BUACO U ayIHO
daiinbsl ogHoro uMeHu (Hampumep 3.mp3 u 3.avc), HHA4Ye B MPOrpaMMe 3BYKOBOE
COMNPOBOXKICHHE HE OyJIE€T COOTBETCTBOBATH U3MEHSIOILIEHCS KAPTUHKE.

C nomourpto KHONKM Quifput BbIOMpaeM IUPEKTOPHUIO KylIa COXPAHUThH
CO3JJaHHBIN TPAHCTIOPTHBINA MOTOK (coxpaHsieMm ¢ umeHeM «IloTok 4 mporpaMmMbD)
C pacUIMPEHUEM «.tS»)

Haxxumaem KHOTIKY Start 111 MyJIbTUIUIEKCUPOBAHUS CO3AaHHOTO IMOTOKA.

Takum oOpaszom cozgan MPEG-2 mnorokoBwiii  (aiin, copepxaiui
OJIHOBPEMEHHO 4 BHUJIE0 IPOrPAMMBI.

Yrobbl yOemuThCs B 3TOM HEOOXOIUMO YCTAaHOBUTH Ha KOMIIBIOTEP
COOTBETCTBYIOIIUH TUIeHep, MoAepkuBaromui Takoit popmatr MPEG-2.

B kauecTtBe OecruiaTHOro MHOro()yHKIMOHAJIBHOTO ILJIeiiepa mpeiaracTcs
yctanoBuTh VLC media player — 5T0 cBOOOJHBIN Menuaruieep C OTKPBITHIM
UCXOIHBIM KojoM. IIporpamma paboraer Ha OOJBIIMHCTBE COBPEMEHHBIX
onepainmoHHbix cucteM, B dYactHocTd Ha GNU/Linux, FreeBSD, NetBSD,
OpenBSD, Mac OS X, BeOS, QNX, Solaris u npyrux pazsHoBugHocTsx UNIX, a
Takke Ha Microsoft Windows.
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& 2_notoka.ts - Megma-npourpeisares VLC

Meama BEepselEEENERTER Ayvano  BKaeo  MHCTpyMeHTbl Big  Momollb

3arKnagkm

o Cron
ke TpeablayLwmi
HE - CRegyowiA

W BricTpee
HemHoro BeicTpee
HopManeHas ckopocTe
HemMHOro MeaneHHee
4 MegneHHee

FA CKaqoK BNepéa
BN Ckaqok Hasag
Mepexof K yKasaHHOMY Bpemerta  Cirl+T

“ § L

(1) () B @6 " ]

| 2_noToka.ts | 11.00% | DO:00/00:00

Pucynok 12

VLC player mnpeacraBnsier co0Oil WHTErpUPOBAHHBIM Meaua-Iuieep,
CIIOCOOHBIN TPOUTpBIBaTh paznuyHbie (opmatel ¢aitnoB: MPEG-1, MPEG-2,
MPEG-4, DivX, XviD, H.264, mp3, ogg u apyrue, oosraabic DVD u VCD aucku.
OpHolt U3 0COOEHHOCTEH SBISETCS BO3MOYKHOCTH IMPOUTPHIBAHUS MPAKTHYECKU
moboro tuma notokoBoro Buaeo Nullsoft Streaming Video (.nsv) u Real Media
(.rm), BKJIOYasi TPAHCIIOPTHBIA BHUJIEO TTOTOK CO CITYTHHUKOBBIX KapT. MoxkeT ObITh
UCIIOJIb30BaH B KAayeCTBE CEpBepa JUIsl TPAHCISALUM IOTOKa 0 IpotokosiaM [Pv4
unu IPv6, npu ycimoBuu gocrtarouHor ckopoctu cetu. Kpome atoro, VLC moxer
HE TOJIBKO BOCIPOM3BOJUTb, HO U 3alMChIBaTh IIOTOKOBOE ayAuO/BUIEO Ha
komnetorep. CkauaTh IUIeHep MOXKHO Ha caiiTe pa3paboTyuka MporpaMMbl
http.://'www.vlc-player.ru/.

3amycTuTe 1ieiiep U OTKpONTE co3aaHHbI Bamu 1oTOKOBbIH MPEG daiin
«Ilotox 4 mnporpammel». [lo ymomuanuio tuieep OyIET BOCHPOU3BOAMTH
nporpammy Nel. HaxaB Ha Bocnpouszeedenue OTKpOETCS MEHIO, B KOTOPOM
komauo IIpozpamma MoxHO BHIOpaTh, KaKyl0 U3 MPOTpPamMMm, COACPIKAIIUXCS B
MOTOKE JOJDKEH BOCHPOU3BOAUTD ILICHep.

VY6enutecs ¢ nmomompbio VLS mieepa, yTo mOTOK MMeeT 4 MPOrpaMMbl,
3ByKOBO€ COIIPOBOXKJICHHUE KAXKIOM M3 IMPOTrPaMM COOTBETCTBYET M3MEHSIOLIEHCS
KapTuHKe. IIpoBepuTh NpPaBUIBHOCTH BOCHPOM3BENEHUS BCEX 4-X IpOrpamMm B
HOTOKE.

CdopmupoBannbiii ¢aiin ¢ HazBanueM «lloTox 4 mporpamMmbly HOJKEH
obITh nipesicTaBieHa Ha CD(DVD) nucke ¢ otTueToM.
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4-#1 3Tanm KOHTPOJLHON PabOThl ¢ (HOPMUPOBAHUEM TPAHCIIOPTHOTO MOTOKA
MPEG-2 otpa3ute B OTY4ETE C COOTBETCTBYIOUIMMHU CKPUHIIOTAMH U
MOSICHEHUSIMU.

5. Ilposedenue ananuza eudeonomoka.

JUist aHanM3a W UCCIENOBAaHUSI TPAHCIOPTHOIO IMOTOKAa HCIOIb3YETCs
nporpamma StreamGuruAnalyzer. StreamGuruAnalyzer mpou3BoAUT MOHUTOPUHT
W aHaimu3 TpaHcrnopTHoro mnotoka MPEG-2, nekoaupyer BCHO CEPBUCHYIO
uH(OpPMAITUIO TIOTOKA, TPOW3BOJUT MOHHUTOPUHT CEPBUCHBIX TaOMUI] U
MEePEUYUCIISET UX Pa3JACIbHO, aHAIM3UPYET CKOPOCTh MoToKa. Ckauath 14 nHEBHYIO
03HAKOMHTENIbHYIO BEPCHUIO aHaIM3aTopa MOTOKa MOXKHO Ha caiiTe pa3paboTuuka
http://www.streamguru.de/download).

YcranoBure u  3amyctute nporpammy  StreamGuruAnalyzer. B
OTKPBIBIIEMCS] MEHIO YKaXKUTE MYThb 3arpy3ku Qaiina «I1oTok 4 mporpammsbD».

E StreamGURLU MPEG Knalyzer

Main TSFeed Record CA  Tools View Help
M Stream Source: Transport Strean File L
Service: no service A Video PID: novideo = Auwdio PID: T5 Recorder: ﬂ
= ] Tables Indicator ——#Err..._| Time of last e
= e PAT (cupest
: iy 1
4 Maps 5 -
i Service D001 PMTRid 0033 ® S aymic v a
i Service 0002 PMTRId D013 e byl oo .
i Service 0003 PMTPid D016 PAT wrror_+ M -
i Service 0004 PMTRId 0019 Continully_cournt_ervor 0
= @ PuT_error_2 0 g
i 1 Sections, Version 00 ® PID_emror o
1 Raw Version C1 .
Pr 2
i PCRPidO0I1 kel
i Service 1D 0001 ®  Transport_error ] -
CRC_srrar o
PCR _repetition_error ] =
& T For SID 0002 (current) PCR_discortinuity_indicator_efror
+-fEg P For 51D 0003 {current) R_accuracy_error 0 E
'+ error o
51 Tables Fidard PG | Pi | TR 10
 Info & x | pitrate
Wed May 27 18:40:33 2009 - Application started
£ >
Infa Bikrake
Streanvaury MPEG Analyzer | Ready @ Mo CImodule @ 75 signal locked File AF NUM
Pucynok 13

3anyctuTh cpopmupoBaHHBI TOTOK B StreamGuruAnalyzer. B neBom
OKHE TMpOTpamMMbl MOXKHO IOCMOTPETh, KaKyl CepBUCHYIO uH(popmamuoo Sl
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colepkuT CcHOPMUPOBAHHBIM TMOTOK. B mpaBoM OKHE MOXXHO IOCMOTPETH
cBelleHUs 00 omuOkax. B mpaBom HUXKHEM OKHE IMOKa3aHa HH(oOpManus o
CKOPOCTH TTOTOKa (pUCyHOK 13)

Ecnu chopMHupoBaHHBIN MOTOK COJAEPKHUT Kakue-TuOo omuoku uiau Sl
uH(pOopMaIUsl HE COOTBETCTBYET TOM, KOTOpasi I0OJKHA ObITh, TO B TOTOKE CIEAYET
HCIIPaBUTh OMIMOKHU ¢ ToMOIIbI0 porpammel Elecard XMuxer.

[IpocmoTpeTs cBefeHUst 00 oOmMOKax M caenaTh BBIBOJBI, MO KaKOH
MIPUYHUHE MOSBIISIOTCS HEKOTOPHIE OITHOKH.

[ToaroTOoBUTH OTYET MO S5-My 3Taly B BUJAEC CKPUHIIOTOB M KPAaTKUX
MOSICHEHUU K HUM.

6. Pemynomunaekcuposanue mpancnopmnozo nomoxa (TS).

[lenpro JaHHOTO ATara SIBJISAETCS CO3JaHUE 3-X MPOTPaMMHOTO MOTOKa U3
MOJIy4YeHHOTO 4-X POrpaMMHOro0, T. €. He00X0AuMO yOpaTh OJHY MpOrpaMMy M3
MIOTOKA, HE JEKOJIUPYs NMOTOK B LesIoM. MccnenoBaTh MOMy4eHHBIN NOTOK: KAKYIO
uHpopmanro  cojepxkar  cepBucHble  Tabmuubl  PAT, PMT, kakue
UJEHTU(UKATOPHl TMPUCBOEHBI MPOrpaMMaM M JJIEMEHTAPHBIM TIOTOKaM (HE
coBmaaarT Ju oHu ¢ PIDamu 3apesepBupoBanHbiMU 11 TaOmwmi SI), cmenate
BbIBOJIbI O ckopocTH TS, ES.

3anyctuth nporpammy Elecard XMuxer Pro. OTtkpeiTh pazgen
pEMYJIbTUIIEKCUPOBaHUA Remux. 3arpy3utb C noMmolpl0 KHonku Load
CO3JJaHHBIN 4X MPOTPAMMHBIN TTOTOK, OH OTOOPA3UTCS B JICBOM OKHE (PUCYHOK 14)

#:—Elecard XMuxer Pro - mux.ts

rRemux \r Dremux T Pz \|

= Dmux.ts Transpork stream
=B W Program #1
[JAwdic (PID 192 1D 17}
[Videc (PID 224 ID 15}
[=-[JProgram #2
[ Awdic (PID 192 1D 19)
[Jvidea (PID 224 ID 21}
[=-[JProgram #3
[OJAwdic (PID 192 1D 23)
[Videa (PID 224 ID 24}
[=-[JProgram #4
JAudio (PID 192 ID 26)
[Videao (PID 224 ID 27}

L)

Premiership.Ru

Current time: 00:00:00:00 Tokal tirne: 00:08:16:07
|{ l 1l |I >:
] ] ] ] "

| Load || Remove || Index J Prewview J Output | Start i | > “ | H 11 ” -l U = ]

Qukput path: Progress: Start position: 00:00;00:00 Stop position:
Ci\Documents and SettingsikopHeR MoM AoKyMeHTEI MU i]
—

0001 :04: 00 00; 02:02:00 0001 2:00 00041 5:00 00 05: 20:00 00: 05 24:00 Q0:07:28:00

-

Pucynox 14
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Jlsist Toro 4yToObl yAQIUTHh OJIHY M3 MPOTrpaMM M3 MOTOKA, HYKHO HaXaTh
KHOIIKY >> M KOTJ|a MOTOK NMEPEMECTUTCS B MPABOE OKHO, HEOOXOJAUMO YAAJIUTH
BBHIOpaHHYIO MporpamMmy, IICJIKHYB Ha HEW mpaBoil KHOMKOW Mblmd. [IycTh 3TO
Oyznet nmporpamma 2. HoBbIi TOTOK OTOOpA3UTCS B IPAaBOM OKHE, KaK IMOKAa3aHO Ha
pucyske 15.

=:—Elecard XMuxer Pro - mux1.ls

r R.ernux T Dernue T T j

= Jrou=1 ts = Transport stream
[=-[JProgramm #1 = Program #1 (ID 16}
[J&udio (PID 192 ID 17) AudiofPID 192 ID 17}
videa (PID 224 ID 18) videalPID 224 ID 18)
= =1 Pragram #3 (ID 22)
Dﬁ.udio (PID 192 ID 20) Audio{PID 192 ID 23)
Ovideo (PID 224 10 21) | Video(PID 224 ID 24)
[=-[CJProgram #3 " b3 I = Program #4 {ID 25)
[Jé&udio (PID 192 ID 23) | ; AudiofPID 192 ID 26}
[Cvideo (PID 224 1D 24) | | > videalPID 224 ID 27}

[=I-[JProgram #4

[Jéudio (PID 192 ID 26)

Ovideo (PID 224 1D 27)
«

E
Premiership.Ru

Zurrent Birme: 00:00:00:00 Total tirne: 00:06:34:12

(il w (2]

| Load J_| Remove ” Index JJ Preview ! Cutpuk u Stark l | | 2 J_J | “ 11 J_| -l E > _t
Cukput pakh: = Progress: Start position: 00:00:00:00 Sktop pasition: 00:00:00:00
| CATShmuxd _remux. ks i]

==
00; 0 ;0400 ulnFjeu=Huln} 00; 024 2000 00: 044 500 00 065 20000 @
i ...  "—__.....+

Pucynok 15

C mnomompto KHONKUA Qutput BbHIOUpAETCs UPEKTOPHUS, B KOTOPYIO
COXpaHsIeTCA CO3JIaHHBIM TPAHCHOPTHBIA MOTOK (coxpaHseM (aill ¢ HMeHeM
«ITorok 3 mporpammel» pacmmpeHueM «.ts»). Ilocne Haxatuss kHoOnku Start
HAYHETCS POLECC PEMYJIBTUIIIEKCUPOBAHUS CO3JaHHOTO TIOTOKA.

Y6enutscs ¢ momouipio VLS mieepa, 4To moTok uMeeT 3 mporpaMmsbl U HE
UMEET TOU MPOTrPaMMBbl, KOTOPYIO YIATHIIH.

3amycTuTh  CPOPMHpPOBaHHBIM  3-X  MpPOrpaMMHBIA  TMOTOK B
StreamGuruAnalyzer. [Ipoananu3upoBaTh Kakyko cepBHCHYH uHdopmammio Sl
colePKUT chopMHUpOBaHHBIN MOTOK. [Ipoananu3upoBaTh CBeAeHUs] 00 OIIMOKaX.
[Ipoananu3upoBath HHPOPMALIUIO O CKOPOCTH MOTOKA.

Ecnu chopmupoBaHHBIM MOTOK COAEPKHUT Kakue-Tn00 omuOku uiu Sl
uH(pOopMaIusl HE COOTBETCTBYET TOM, KOTOpasi IOJKHA ObITh, TO B TOTOKE CIEAYET
HCIIPAaBUTh OMIMOKHU ¢ TOMOIIbI0 porpammel Elecard XMuxer.

[Toka3aTp BBINIOJHEHUE 5-r0 3Tana B BUAE CKPUHILIOTOB M MOSICHEHUU K
HUM.

CdopmupoBanusiii (aitn ¢ HazBanuem «lloTox 3 mporpammbly HOIKEH
obITh TipeacTaBiena Ha CD(DVD) nucke ¢ oTyeTom.
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7. Yoanenue ¢ppacmenma euoeo ¢ mpancnopmnom nomoxe.

Lenp 7-ro sTana - He NEMYJIbTUIUIEKCUPYS TMOTOK BbIpe3aTh (pparMeHT
BUJIEO B OJHOM U3 MPOrpamMM TPEXHPOTPAaMHOIO TPAHCIIOPTHOIO IOTOKA.
Hanpumep, Takas QyHKIMS 4acTO UCMONB3YETCs I YIAICHUS PEKJIaMHOro 0JIoKa
B Quibme. MccrenoBarh MOJMyYEHHBIA MOTOK: KakKyto HHGOPMAIMIO COJEpKaT
cepBucHeie Tabiuiel PAT, PMT, kakue wuaeHTUDUKATOPHI TPHUCBOCHBI
nporpamMmaM M 3JIEMEHTApHbIM MOTOKaM (He coBManarT Ju oHu ¢ PlDamu
3ape3epBUPOBaHHBIMU 11 Tabnwuil SI), caenats BeIBOABI 0 ckopoctu TS, ES.

3amyctuth mnporpammy Elecard XMuxer Pro. OTkpbeiTh pasnen
pEMYJIbTUILIEKCUPOBaHUs Remux.

3arpy3uth (Load) muoronmporpammueiii notok «lloTox 3 mporpammsb.
Bri6pate nporpaMmmy, B KOTOpOil HEOOXOAMMO yOpaTh ONpPEAEICHHbIN (parMeHT.
[Ipu 3TOM CTyAEHT cam ompenessieT, U3 Kakod mporpammbl OyAeT yJajeH 3TOT
dbparmMeHT. YcIoBMEM KOHTPOJIBHOM OIpPEAENIEHO. YTO IJIUTENbHOCTh (PparMeHTa
paBHa 1 MuHyTE

Ha BugeodparmMeHnTe HailTM TOYKY Hauyajga yAaJleHUs 4YacTH BUIEO U
NOCTaBUTh (uiar, 3aTeM uepe3 | MUHYTY MNpOUTPHIBAHUS YCTAHOBUTH TOUKY
OKOHYaHUS U TaK e MOCTaBUTh (jiar (pUucyHoK 16).

<2~ Elecard XMuxer Pro - muxl.ls

T Mux )

[ Remux | Demux

= muxl.ts =l Transpork skrearn

Prograrm #1
[ fudio (PID 192 1017)
[ video (FID 224 ID 18)

= [JProgram #2

[JAudio (PID 192 10 20)

[Jviden (FID 224 ID 21)

= Program #1 (1D 16)
sudiolPID 192 1D 17)
Video(PID 224 1D 15)

= Program #2 (1D 19)
sudiolPID 192 1D 200
Video(PID 224 1D 21}

= [JProgram #3 = Program #3 (1D 22)
[JAudio (PID 192 1D 23) : sudiolPID 192 1D 23)
[Jvideo (FID 224 ID 24) Video(PID 224 1D 24)
= [JProgram #4 - =I- Program #4 (1D 25)
[JAudio (PID 192 1D 26) sudiolPID 192 1D 263
[Jvideo (FID 224 ID 27) . Video(PID 224 1D 27)
«
Current kme: 00:02:45:26 Tokal time: 00:06:34:12
T — —
< ¥
| Load || REmave | Inde: | Preview “ Output || Start l | | || [ | || 11 || | “ = L
Output path: Progress: Stark position: 00:02: 45: 26 Skop position: 00:06:34:12
Ci\Documents and SettingsikopHeriMon LokyMEHTEI MU [:]
3 D0:01:04:00,g~" 00020800 e 00:02:12:00 00:04:1 .00 00:05:20:00
Pucynox 16

C nomouipto KHONKU Qutput BbIOpaTh TUPEKTOPUIO, KyAa COXPAHUTH
CO3JJaHHBIM TPAHCMOPTHBINA MOTOK (coxpaHsieM ¢ uMeHeM «llotok 3 mporpammbl
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YCEUYEHHBbIN» ¢ pacmupeHueM «.ts»). Ilocne HaxaTusi KHONKU Start HayHETCS
MIPOLIECC PEMYJIBTUIUIEKCUPOBAHUS CO3/IaHHOTO MOTOKA.

Yo6enutbcst ¢ momombio VLS meepa, 4yTo B BBIOpAaHHOW mporpaMmme
OTCYTCTBYET YacTh BUACO(PparMeHTa.

3anycTuTh  COOPMHUPOBAHHBIM  TOTOK B StreamGuruAnalyzer.
[Ipoananu3upoBath  Kakyl  cepBUCHYIO  uHpopmanuio Sl  comepxuthb
chopmupoBaHHbli  TOTOK. [IpoaHanmu3upoBath cBeneHus 00  ommOKax.
[Ipoananu3upoBath HHPOPMAITHS O CKOPOCTH TTOTOKA

Ecnu chopMupoBaHHBIIT TIOTOK COJAEPKHUT Kakue-TuOo omuoku uimm Sl
nH(pOpMaIUs HE COOTBETCTBYET TOW, KOTOPAasi IOJDKHA OBITh, TO B TIOTOKE CIEAYET
UCHIPaBUThH OMKOKU ¢ ToMoIIbio mporpammbl Elecard XMuxer.

IToka3arh BbITIOHEHUE 6-rO ATana B BHUJIE€ CKPUHIIOTOB M MOSICHEHUM K
HUM.

CdopmupoBanHbiii ¢aiin ¢ HazBaHueM «I10Tok 3 mporpaMMbl yCEUSHHBIN
noJpKeH ObITh npescrabiieH Ha CD(DVD) aucke ¢ otuerom.
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[Ipunoxenue A
MPEG-2 uzmepenus no cranaapty TR101 290 [ETR290] u nepedens ommobox

IIPU IPOBEAECHNUH U3MEPEHUN

Kanauuxoe A.A. xageopa PTC Cubl'VTH §-383-2698267

ITPUOPUTETHI UI3MEPEHUI

Bupa ommoxu TII IIpuopurer

TS sync loss 1

Sync byte error

PAT error

PMT error

Continuity count error

PID error

Transport error

CRC error

PCR error

PCR accuracy error

PTS error

CAT error

SI repetition error

NIT error

SDT error

EIT error

RST error

TDT error

W[ |W W |W W[N] =

Undefined PID

NMPUOPUTET 1

TS_sync_loss Iloteps cunxpoHusanuu

IlepBrlii OalT 3arojioBKa — CHHXpOOANT, UMEET MOCTOSIHHOE 3HaueHue 0x47.
B nortoke nosBisieTcst yepe3 kaxasie 188 OaitT. Ilpu komupoBanuu koaom Puna
Conomona — yepe3 204 Gaiita. CHHXpOHHM3AIMS yCTaHABIUBAETCS MOCIE preMa 5
naketoB TII ¢ paBHBIM HMHTEpBajiOM W 3HaueHHeM cuHxpoOaiita 0x47. Ilocne
noTepu 3 TOCIEOBATEIBHBIX CUHXPOOANT, CHHXPOHU3AIUSI CUNTACTCS COPBAHHON
u otoOpakaercs omubka TS_sync_loss.
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< 188 byte >
—— 4 Dbyte >le 184 byte ~————p]
Optional H
Header adaptation
field i

Sync Transport | Payload Transport Transport Adaptation Continuity

byte jferror yni? start priority PID | scrambling | field counter
indicator | indicator control control
8 1 1 1 13 2 2 4 Bit

sync_byte_error OmuO04YHbII CHHXPOOANUT

Mpy BO3HUKHOBEHHUH OOJIBIIIOT0 KOJUYSCTBA OLIMBOK B NIMHWUMN CBA3M BO3MOXKHO
McKaxeHue 3HadYeHus cuaxpoOaiTa. U ecnu 3HaueHne cuaxpobaiita He paBHO 0x47
BO3HHUKAET coo0IeHrne 00 ommnoKe B CHHXpoOaiiTe sync_byte_error.

PAT_error OTcyTcTBYeT MM olnbouHas tadnuia nporpamm PAT

Jlii oTobpaxeHust CTpyKTyphl nepeaaBaeMbix mporpamMm B TII nepenatorcs
CHUCKM B cCHEIMaNbHBIX  maketax. HauOosiee BaxHOW sBisieTcss Tabnmuna
oObenuHenust nporpamm PAT, koTopas Bcerja nepenaeTcss B TPAaHCIOPTHBIX
naketax ¢ PID=0 u ID Ta6muier = 0. Ecnu 3Ta Tabnuia oTCyTCTBYET, CTaHOBUTCS
HEBO3MOXKHON HICHTHU(PHUKAIUSA U JEKOJUPOBAHUE IPOTPaMM B TPAHCHOPTHOM
notoke. B PAT mnepenatorcst PID Bcex tabmui otoOpaxkenusi mporpaMmm PMT
BCeX mepenaBaeMbIx mporpamMm. Ommbounsiii npuem PAT, mnm nepegaBaembiii
pexe 0.5 cexyH[1 BbI3bIBaeT nosiBjaeHue omuoOku PAT_error.

PMT

PID=(...PAT)
Table ID =2
Program
PID=0 Table
Table ID =0
Program Video ES
Association PMT
Table PID=(...PAT)
Table ID =2
Program .
Map Audio ES
Table
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PMT_error OTCyTCTBHE WJIM OMIMOOYHBIN TTPUEM TaOIUIT OTOOPAKEHHS MPOrPaMM

Jlia kaxxnoi nporpammel kaxaele 0.5 ¢ nepenaercsa tabauua oToOpakeHus
nporpamm PMT. PMT conepxutr coorBerctByromue PID Bcex anmemeHTapHBIX
IIOTOKOB, COOTBETCTBYIOIIMX IlepenaBaemMon nporpamme. Ecim orcyrcrByer PMT
Ha KOTOpbld cceutaercsi PAT, nexkofep HE BBIIOJIHUT ITOMCK 3JIEMEHTAPHBIX
NOTOKOB M HE JAEeMYJbTUIUIMKCUpYyeT ux. Ommubka PMT_error BO3HUKAET Npu
orcyrctBun PMT Ha xortopslii cceutaerca PAT, PMT ne noBTopsercs uepe3 500
mc, PMT ckpembOiupyercs u ID Tabnuiisl He paBeH 2.

PID_Error OmubouHoe 3HaueHue PID B TpaHCTIOPTHOM MOTOKE

Omnbka Bo3HUKAET B ciiydae, ecyiv PID, ykazanusiii B Hekotopom PMT He
0OHApYy’KMBAETCS HU B OJIHOM MAKETE TPAHCIIOPTHOIO MOTOKA. Jlekosiep B TaKOM
CJIy4ae HE MOJKET IOJYYHUTh JOCTYII K COOTBETCTBYIOLLIEMY 3JIEMEHTAPHOMY
IIOTOKY, TaK KaK CChLJIKA Ha HETO HE COAEPKUTCS B TPAHCIIOPTHOM MOTOKE WJIA OH
MYJIbTUILIEKCUPYETCS ¢ HEBEPHBIM PID.

Video ES

PMT
PID=(...PAT)
Table ID =2
Program
Map
Table

Audio ES

PID

« 188 byte »

le— dbyte e 184 byte ———»
header payload

Optional
Header adaptation
field

Sync| Transport | Payosd |4
b emor unit start ity P
* |ingcator | dzanr |70

8 1 1 1 13 2 2 4 Bit

ranspart | Adsptstion | congnuity
rambing | fied couner

rol control

o

Continuity_Count_Error

Kaxnpiii maker TpaHCHOPTHOTO MOTOKa ¢ cooTBeTcTBYyroHMM PID nmeer
CBOM 4-X pa3psIHbIA CUETYMK HEMPEPHIBHOCTH continuity counter. JlaHHBIN
CYETYMK CIYKUT [JIi PACNO3HABAaHWA IIOTEPU WIM IIOBTOPEHHUS I1AKETOB
TPAHCIOPTHOTO MOTOKa ¢ OAHUM U TeM ke PID. DTo MoxkeT ObITh TOCIENCTBUEM
HEIMPAaBUIBHOTO MYJIbTUILNIEKCUPOBAHUS.
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A 4

< 188 byte

—— 4dbyle e 184 byte

headel’ payload
Optional

Header adaptation
field

Sync Transport | Payload Transport Transport Adaptatiol
byte ] error unit start | yriority PID | scrambling | field
indicator | indicator control control

Continuity

8 1 1 1 13 2 2 4 Bit

Mpuopwurer 2
Transport_Error

Kaxxplii makeT TpaHCIIOPTHOTO MOTOKA COACPIKUT OUT, Ha3bIBAEMbI UHIUKATOP
OIMMOKH TPAHCIIOPTHOTO MOTOKA Transport_Error, KOTOPbI HAXOAUTCS
HETOCPECTBEHHO IMOCie CUHXpoOaiTa. ITOT OUT oTMeudaeT Kaxanli maket T1I,
cojiepkammui omuOku He ucnpanieHHbie kojgoM PC. Takoi makeT He MOXKET ObITh
nexkonupoBaH MPEG u oTOpaceiBaeTcs.

< 188 byte >
— dbyle e 184 byte ——p
header payload
Optional
Header adaptation  §
field H
e~ \
Syn Transport ayload Transport Transport Adaptation Continuity
byte | €rror nit start I priority FID § scrambling | field counter
{ndicator ndicator control control
8 1 1 1 13 2 2 4 Bit

Cyclic Redundancy Check Error

Ommbka npoBepoyHOW CyMMbl. JlaHHass ommMOKa BO3HUKAET €CIIU
IIPOBEPOYHAsi CyMMa CEPBHCHON TaOJUIBl HE COBMAJAET C COOTBETCTBYIOIIHUM
pazgenom makera TII. [IpuumHON Takux OMIMOOK SIBISETCA WHTEpPEpeHUus B
muaun nepenaun u tabmunbl PAT, PMT, CAT, NIT coaepxar omubouHyIO
IIPOBEPOYHYIO CYMMY.
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1 byte

table ID
Payload of table
Transport stream
unit start PID‘s CRC
indicator = 1 checksum

Program Clock Reference Error (PCR_Error, PCR_Accuracy)

Koaep MPEG-2 taktupyeTtcs renepatopom ¢ yactotoi 27 MI'. DTot reneparop
COEAUHEH C 42 pa3psAHbIM CYETUMKOM, KOTOPBIN SIBISETCS TEHEPATOPOM
cuctemHoro BpeMmenu (STC). s kax 10l nepegaBaeMoi mporpaMmMbl
ucnoib3dyercs ceot STC. Jlns cunxponuzauuu MPEG-2 nekoaepa kaxabie 40 Mc
B I10JI€ aJaNTalluy [TAKETAa MEPEIAECTCS 3HAYCHUE TEKYLIETO CHCTEMHOTO BpPEMEHU
STC. Uadopmarnus o nakerax, B Koropsix Haxoautcss STC nepenaercs B PMT.
OnopHoe 3HaueHne STC Ha3pIBa€TCS ONOPHBIM NPOrPaMMHBIM F€HEPATOPOM
(PCR) u sBisiercst konueit STC.

PCR

Optional
Header adaptation
field

Ecnu ckopocts noBTopenus PCR ciumikom mana, Bo3moxkeH cooii B AITY
MIPUEMHHKA, MaKCUMAaJIbHbIA HHTEpBai Mex Ay nosropeHusimu PCR He nomxen
npesbimath 40 mc. Takke qanHas ommoOKa nossisiercs npu mpxurrepe PCR, ecin
ero BennmunHa npesbimaeT £500 He.

PCR_Error BO3HUKAET €CJIM pa3HUIla BPEMEHHU MpHeMa MOoCIIeI0BaTEIbHBIX
3HaueHuii PCR npessimaer 100 Mc 1 B moJie aganTaiyy HET CUTHAJA O
MPEPBIBHOCTH TIEpPEaayH.

Wnu eciii BpeMEHHOM MHTEPBAJ MEK/y IMaKeTaMU CO 3HAUCHUSIMU
PCR npesbimaet 40 mc.
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PCR_Accuracy omn0Kka BO3HUKAET €CIH OTKJIOHEHUE MEXTy TBYMS 3HAUCHUSIMU
PCR o6osbmie, uem £500 HC

Presentation Time Stamp Error (PTS_Error) ommoka BpeMEHHON METKH
[IPEACTABIICHUSA

Bpemennas metka npencrasieHus PTS nepegaercs B TpaHCIOPTHOM MOTOKE U
CIIY>KUT JIJISI CHHXPOHHOTO O3BYUHMBAHUS MEXKAY ayJu0 U BUC0 KaHAIaMHU.
3uauenus PTS nonyuaercs uz STC, mnaamue 33 6urta u3 42. lutepBan Mexay
sHaueHussMu PTS He nmoipkeH ObITh Ooublile, ueM 700 He., HHAYE HOSBISETCS
coobmieHue 06 omuoke PTS_Error.

CAT_Error Omu6xka B TabJIMIIE YCIOBHOTO JIOCTyTa

TpaHCOPTHBIE MAKETHI MOTYT COJIEPKATH CKPEMOJIMPOBAHHBIC TaHHBIE, HO
CKpEeMOIUPYETCS TOJBKO MOJIe3Has Harpy3Ka, He TOJIs 3aroJI0OBKa WIIH T0JIe
amanraiuu. CkpeMOIrMpoBaHHAs YacTh MOJE3HON HATPY3KH OTMEYACTCS ABYMSI
cnenyainsHeIMHA OuTaMu B 3aronoBke TII. Ecinu o6a 6ura = 0, To
CKpeMOIupoBaHue OTCYTCTBYeT. Eciu oquH u3 3Tux OuT He paBeH 0, TO JaHHBIS
CKpeMOJIMpOBaHbI U HeoOXxoauma Tabsmia ycaoBHoro gocryna (CAT) nns
MIPAaBUJILHOTO JIecCKpeMOnpoBanus. Ecin qanHas Tabiuiia OTCyTCTBYET HITH
BCcTpeuaeTcs peniko, Bo3uukaet ommrbka CAT_Error. CAT meer PID=1 u table
ID=1.

le——— 188 byte >
e— 4 bYle e 184 byte  ——
header payload
AT Optional
eader adaptation
CAT
R PID=1
T rt § Payload Ti rt Adaptati o
] e [ Trapen] m“} o] o Table ID =1
indicator Jindicator ntrol control
g 1 1 1)/ 2 4 Bit Conditional
Value Description ACCGSS
(binary)
(0]u] No encrypted data contained in Tab |e
the packet

01, 10, 11 |Defined by user

CAT_Error BO3HHUKAET, €CIM NpUHATHI ckpeMOnupoBaHHbie TII makeTsl, HO He
npunsata CAT tabnuma u ecniu CAT naiinena, Ho ID tabmmms! # 1.

SI_Repetition_Error ommbka nepuoja nepeaadyu CepBUCHON nH(poOpMaIum.
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Bce tabmmust MPEG-2 u DVB nomxHBI perynsipHO nepeaBaTbCsi ¢ MUHUMAIBHO
Y MaKCUMaJIbHO BO3MOKHBIMM HUHTEpBaslaMu. YacToTa nepegadn Tabauibl 3aBUCUT

OT THUIIA Ta6J'II/II_IBI.

CepBucHas uapopMmanus | MakcuMaabHBINA MuHuManbHBIA HHTEPBAII
MHTepBa (MoIHAas (otHa cekuus)
TabIuIa)

PAT 0.5s 25 ms

CAT 0.5s 25 ms

PMT 0.5s 25 ms

NIT 10 s 25 ms

SDT 2s 25 ms

BAT 10 s 25 ms

EIT 2s 25 ms

RST - 25 ms

TDT 30s 25 ms

TOT 30s 25 ms

Omu6ka SI_Repetition_Error BO3HHMKAaeT €CJIM BPEMEHHON MHTEPBAII MKy
Ta0IMIIAMH WJIA CIUIIKOM MaJl WU TPEBBIIIAET AOMYCTUMBIE MPEIEIIbL.

MoHuTOpuHT tadmm NIT, SDT, EIT, RST and TDT/TOT

CepBucHas PID Table ID Max, sec
uHpopManus
NIT 0x0010 0x40, 0x41,0x42 10
SDT 0x0011 0x42, 0x46 2
BAT 0x0011 Ox4a 10
EIT 0x0012 Ox4e- 0x4f, 0x50- |2
Ox6f
RST 0x0013 0x71 -
TDT 0x0014 0x70 30
TOT 0x0014 0x73 30
ST 0x0010-0x0013 0x72 -

NIT error, SDT error, EIT error, RST error viiu TDT _error nossisitorcs,
€CJIM COOTBETCTBYIOIIMI NaKeT conepxkutcs B TII, HO uMeeT HenpaBUIIbHBIN
nHaekc Tadaunel table ID.
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Taxxe npu NpeBHIIIEHUH BPEMEHHOT'O HHTEpBaJia MEKy ceKimsaMu SI tabmuiy
WM HAa000POT MpHU NOBBIIIEHUH YaCTOTHI UX MEPEAAYU.

Unreferenced_PID Heonpenenennsie PID

Bce PID, copepxaluecs: B TpaHCIOPTHOM MOTOKE Tiepenatorces Aekoaepy MPEG
yepe3 PAT u PMT. Ho Bo3moxkHO, uto TII cogepKuT makeTsl HE OTMEUECHHBIE B
ATUX Tabymiax — HeonpeaeneHHsie PID.

Omu6ka Unreferenced_PID Bo3HUKAeT npu HAIMUUKM HenzBecTHOTO PID 1 ecnu
»ToT PID He ob6HapyxuBaetcs B PMT B Teuenun Bpemenu 0.5 cex.
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