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1 Crpykrypa, mapamMeTpbl M Ha3HAYEHUE CIYXEOHBIX TaOJIHIl

TpancnoptHoro noroka MPEG

1.1 CtpykTypa OCHOBHBIX MOJIeH TpaHcnopTHOTO notoka MPEG

TpancnoptHelii norok MPEG ¢opMupyercss Ha OCHOBE MaKETUPOBAHHBIX

anemeHTapHbix 1mMoTokoB [19I1 (PES). Ctpykrypa ocHoBHBIX moneit makera [1911

(PES), cooTBercTByIomas [6], mokazana Ha pucyHnke 1.1.

HeobsizaTenbHbii
. ngﬁnga I/Ins::: K- OnuHa  |3aronoBok naketa Brok NoneaHoi Harpyaku:
oA P PES-naketa | (umeert nepe- 6aiTbl AaHHbIX PES-naketa
nakera noToka MEHHYIO AnuHY)
_y 16 6uT
Ynpasnexue | [lpu- OnuHa
Data : Heobsiza- .
wns | CKpeMOnupo- | oputer : Copyright | OpuruHan AaHHbIX Bant
10 alignment 7 cnaros TenbHbie
BaHUEM PES- indlcator MU Konust 3aronoeka e cracpuHra
PES-naketa | nakera PES-naketa
2 buta 2 buta 1 6uT 1 6ut 1 6ut 1 6uT 8 BUT——" 8 GWT f

Mone
coaepxuT CkopocTb DononHu- )
¢ anemeH- DSM TenbHas Previous | Pacluupenue
UrHanbl .
CHHXPOHM- TapHoro | trick mode | nposepka | PES CRC | PES-nakera
3aLum noToKa PES-naketa
33 buta 42 6uta 22 6uTa 8 6uT 7 éut 16 6uT
5 dpnaros Heo6s3arens-
Hble nonsi
YacTHble
[aHHbIe Mons Program P-STD OnuHa nons | [daHHble nonst
PES- 3aronoBka | packet seq buffer | PaCLMPeHus|  pacumperns
naketa entr PES-naketa PES-naketa
nakerta
128 out 8 6ut 8 6ur 16 6ut 7 out

Pucynok 1.1 - Ctpykrypa ocHOBHBIX nozeit nakera [I9I1 (PES)



[Taket T131I1 (PES) cocTtouT u3 3arojoBka makeTa u 0JIOKa MOJIE3HON HATPY3KH.
3arojl0BOK MaKeTa COACPKUT CIEAYIOIIME OCHOBHBIC TMOJI CEPBUCHON MH(pOpMaILUU
[3]:

— mnpedukc koga Havana nakera (packet start code prefix);

— UAeHTH(PHUKATOp MOTOKa (streamjd);

— nmuna [1911 (PES)-nakera (PES_packet_id);

— HeoOs3arenbHbI  3arojoBok  maketa  (optional PES header) umeer
NEePEMEHHYIO JJIUHY:

— yIIpaBJICHUE CKpeMOIMpOBaHUEM [I9I1 (PES)-nakera
(PES_scrambling_control): mone yka3piBaeT pexxum ckpeMmOiaupoBanus [1911-
MaKeTa;

— mnpuopuret [IDI1 (PES)-nakera (PES priority);

— opuruHai wim ko (original_or_copy);

— 7 ¢dbnaroB, B TOM 4HCIIE:

— (¢naru PTS_DTS (PTS_DTS _flags);

— unar nposepku PES-nakera (PES_CRC);

— ¢nar pacmmpenus PES-makera (PES_extension_flag);

— miuHa naHHbix 3aroioBka [IOI1 (PES)-naketa (PES header data length);

— HeoO0s3aTeNbHbIE TOJIS:

— curHansl cunxponmsaiuu (ESCR);

— CKOpOCTh anemeHTapHoro notoka (ES rate);

— yactHbie na"abie [ID11 (PES)-nakera (PES private data);

— nmuHa nosia pacmmpenus [IDI1 (PES)-nakera (PES extension_field length);

— nannble nojs pacmmpenus 1911 (PES)-makera (PES extension field data);

— Oaiit ctaddunra (stuffing byte).

[Taketsl TpancnopTHoro notoka MPEG umeroT nocrosiunyio niauny 188 Oaidr.
OHHM BKJIIOYAIOT B Ce€0sl 3arojiOBOK JUIMHOW 4 OaliT M 007acTh MOJIE3HBIX JaHHBIX
mmHou 184 Gaiit. CTpyKTypa OCHOBHBIX ToJiel TpancmopTHoro nmotoka MPEG, B

COOTBETCTBHH C [6], MOKa3aHa Ha pucyHke 1.2.
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188 6ut

3aronosok | MonesHas Harpy3ka| 3aronosok [[lone3Has Harpy3ka| 3aronosok [[lone3Has Harpy3ka

CuH- Ykasarenb Ykasartenb
XPpo- Ykasarenb Hauana Y p— Ykasarenb . Cuyetumk Mone
GaiT oLInGKU cTpykTypHoii | npvoputera PID | cxpembnupo- s HenpepbiB- | agantauum
Ox47 nakera eMHLbI BaHUA apantauun HOCTH WK faHHble
8 6ut 1 6ut 1 6ut 1 6ut 13 6ut 2 OUTA mmmmm—=2 GUTA 4 6uta
Ykasarenb OononHu-
[AnuHa nons Ykasarenb .
ananTauum HenpepLIBHOCTH crnyyamnHoro Mpuoputet 3N 5 ¢pnaros TenbHble CradbcbuHr
Aoctyna nons
8 6ut 1 6ur 1 6ut — 17 g 5 our
: a Lononxu-
Splice_count- | AnuHa nons | Mone aaHHbIX Anus
PCR OPCR — paclmpeHus 3 tpnara TErnbHbIE
down A3HHbIX nonb3osarena| oo AGHHBIX o
42 6uta 42 buta 8 6ut 8 our e § OUT 3 6ur
MO
g Itw off set Piecewise rate| Splice ty, DTS_next_au
Itw_valid off se wise rate p pe _next_:
1 6ur 156ur 26uta 226uta 4 buta 33 bura

Pucynok 1.2 - CTpyKkTypa OCHOBHBIX MOJIei TpaHcopTHOro otoka MPEG

3aronoBok maketa TpancnoptHoro nmotoka MPEG nmocnenoBatensHo BKITIOYaeT

B ceOst:

— cuHXpoOalT (sync byte) — OalT CHMHXpPOHM3AIMU; B HEM BCErJa 3amrcaHo
kosoBoe uncio 0x47;

— TpH (uiara 3aroyioBka 1o oJHoMy OUTy HeCyT HH(OpMaLIHIO:

— 00 ommbkax nepenaun (transport_error_indicator);

— HHIUKaTOp coJiep>KaHus O5oKa MOJIE3HOM Harpy3Ku
(payload_unit_start_indicator) — coo6maer o mnepemade IIDI1-nakera win

cepBUCHOM nHpopMmanuu Sl;



MIPUOPUTET TIepenayu (transport priority);

uneHTuukarop tuna nakera (PID), 13 6wurt, coobmaer 0 mMpUHAIICKHOCTH
MaKkeTa KOHKPETHOMY TIOTOKY JaHHBIX;

yKazaTeiab CckpemOnupoBaHus (transport scrambling control), 2  Owura,
COOOIIAET O HAIMYMHU UM OTCYTCTBUU CKPEMOIMPOBAHUS,

yKazareib HaJTUIHS WIH OTCYTCTBUS noJien aganTaruu
(adaptation_field control), 2 Ourta. 3nauenus nozneil adaptation field control

rmokasadsl B Tabmuiie 1.1.

Tabmuna 1.1 — 3uauenus nosei adaptation_field control

3HaueHue Outa Onucanue
00 3ape3epBUPOBAHO AJIsl IPUMEHEHUH B Oyyiem
01 [Tone adaptation_field_control orcyrcreyer. Ilepenaercst TONbKO MOJIE3HAS
Harpyska
10 [Tepenaercs Tonbko mose adaptation_field _control. Tlonesnas Harpyska He
repeaaeTcs
11 [Tepenaercs mose adaptation_field_control. ITepenaercs mose3Hast Harpy3ka

CUETUMK HENPEpBIBHOCTU NMAakeToB (continuity counter), 4 OuTa, npu npueme
KaXJIOro CIIEAyroIero nakera ¢ qaiueiM PID yBennuuBaeT cBoe 3HaueHHe Ha
eIMHHULY U nociie 15-ro nakeTra Bo3BpaaeTcsi B cocTosHue «0»;

noJie agantauuu win nannele (adaptation_field) copepxurt:

ykazatenb JiuHbl nons (adaptation_field length), 1 Oaiit;

yKa3zaTeidb HENPEephIBHOCTM CyYeTa BPEMEHHM BO BPEMEHHBIX METKax
(discauntinuity indicator), 1 6uT; 3Hauenue "1" yka3piBaeT Ha U3MEHEHUE Oa3bl
OTCYETa BPEMEHU;

yKazaTelb ciaydaiiHoro goctyna (random access indicator), 1 our;

yKazareib npuopuTeTa AJIEMEHTapPHOT O MOTOKA
(elementary stream_priority indicator), 1 OuT;

nsTh (py1aros;



— JomnonHuTeNIbHBIE o (optional fields):

— mnoae PCR (PCR_fields), 42 6ura;

— mone OPCR (GPCR_fields), 42 6ura;

— yKasarejhb Yhcia MakeToB 70 crhika (Splice_count-down), 8 6ut, — yka3bIBaeT
YHCII0 TTaKeTOB ¢ TeM ke PID B TpaHCIIOPTHOM MOTOKE, OCTABIIUXCS O TOYKH
OSCIIOBHOIO BXO/1a B MOTOK;

— JuUIMHA ToJisA AaHHbBIX (transport_private data lenght), 8 our;

— TI0JI€ IAaHHBIX T0JIb30BaTeNd (transport private data);

— JITMHA pacIIupeHHsI TIOJISI aJIanTauu (TaHHBIX )
(adaption_field extension fields), 8 6ur.

OCT&BIHYI-OCH HacCThb II0JIA aJallTallii 3aHMMAroT CJ'Iy}K€6HI>I€ JaHHBIC.

1.2 OcHoBHBIE MapaMeTpbl TAOIMUIBI MPOTPAMMHO-3aBUCUMON HH(POPMAIIUH

(PSI), Tabaumbr naGopMaruu o ciryxoax (Sl)

MuHuMansHO  HEOOXONMMBIA  00BEM  JaHHBIX IS JEKOJUPOBAHMUS
TPAHCTIOPTHOTO TIOTOKA MEPEAACTCS B €r0 COCTAaBe B BUJE 3-X TAOJHI] MPOTPAMMHO-
3aBucuMoit nHdopmanmu (nadopmaruu o nporpammax) PSI: PAT, CAT, PMT.

B nomomnenne k Tabmummam PSI, B coorBercTBHMU ¢ [3], B TpaHCIIOPTHOM
MOTOKE TepenatTcs 00s3aTeNnbHable Tabaubl nHpopMaruu o cioyxkoax Sl: NIT, SDT,
EIT, TDT, a taxxe HeoOs3aTenbHbIe TaOIUIBI HHGOpManuu o ciiyxbax: BAT, TOT,

RST. Ionnas coBokynuocTs Tabmui PSI, SI npencrasnena na pucynke 1.3.



PSI [3]

S| obaszarencHeie [13]

Sl no sbIGopy [13]

PID 0x0000 PID 0x0010 PID 0x0010
|
NIT I NIT
PAT AAHHOIO MoToKa I OPYTHX MOTOKOR
|
|
PID 0x0001 I PID 0x0011
|
|
CAT | BAT
|
|
|
PID 0x0011 I PID 0x0011
|
SDT SDT
PMT AAaHHOIO NOTOKa I [PYrvX noToKoB
|
|
|
PID 0xC012 I PID 0x0012 PID 0x0012
————— 1
r | I -
I
NIT | EIT | EIT EIT
| A8HHOTO NoToKa I OAHHOTO NOTOKA (-r egﬂi’;:}(c:;‘;'g’i e
L. J (Tekywee/cneaytollee) | (nnaHupyemoe) nnaHpyemoe) ’
|
| i
PID 0x0014 I PID 0x0013
|
DT | RST
|
|
| PID 0x0014
|
|
I TOT
|
| PID ot 0x0010 go 0x0014
ST

Pucynok 1.3 Tlonnas coBokynHocTs Tabmun PSI, Sl

Tabmuupr PSlI m S| xapakTepu3yroTcs 3HAYCHHSIMHU UACHTHU(PUKATOPOB B
9



COOTBETCTBUH ¢ Tadymmei 1.2 [3].

Ta6nuna 1.2 - 3HayeHus uaeHTU(UKATOPOB

Ta6bmuua ftable id PID Tabmuma  [table id PID

PAT 0x00 0x0000 NIT 0x40 0x0010
CAT 0x01 0x0001 BAT 0x4A 0x0011
PMT 0x02 ykazaHo B PAT (TDT 0x70 0x0014
EIT 0x4E 0x0012 TOT 0x73 0x0014
SDT 0x42 0x0011 RST — 0x0013

Bce Tabmmmpl mepemaroTcs B OTIACHBHBIX TAKETaX W CETMEHTUPYIOTCS B
cexum. [{nuHa cexuuu He npesbimaeT 1024 6aitt. Cekius tabnuubl EIT pasua 4096
OanT. Ecam makeT He 3aIlOJIHAETCS CEKIMEH IOJHOCTHIO, TO HE3aloJHEHHAs JacTh

nakera 3anojHsercsa 6aiitamu ctadhdunra OxFR.

Last
section Nloop | CRC 32
number

Current
next
indicator

Section Section |Transport] | Version

Table ID|] syntax ‘0’ .
indicalor length |stream id number

Section
number

8 6ur 16utr 16utr26KTa 126MT 16 BUT 2 BUuTa 5 OUT 1 6ur 8 6ut 8 6ut 32 6uta
Program Network ... | Program Pr::‘%r: m
number 0 PID number i PID i
16 6ut 3 6uta 13 6UT 16 6ut 3 Guta 13 6UT

Pucynok 1.4 — Jluarpamma moseit cekiuii Tabauisl PAT

PAT-tabnuita B3auMOCBSI3U  (accollMaliid) TPOTpaMM, Juarpamma Mojei
KOTOpOH mpejcTaBieHa Ha pucyHKe 1.4, colep HUT JaHHbIE O BCEX Mporpammax,
nepeaBaeMbIX B TpaHCHOPTHOM ToToke B Buje PlD-upentuduxatopoB >THX
nporpamm. Kaxnerii takort PID ompenenser mectoHaxoxaeHue TaOIUIBI COCTaBa
nporpammbel PMT. Tabmuua PAT omnpegensier MecTononoxeHue TaOJvll CeTeBOU
unpopmaruu NIT.

10



CekuMM yHHMKANbHO HIECHTU(UIUPOBAHB KOMOUWHAIMEW »3leMeHTOB. B

tabnuue 1.3 moka3aHbl OCHOBHBIE HACHTHU(PUKATOPHI MoJiel cekiuil Tadauib PAT.

Tabnuna 2.3 - OcHoBHBIE UIeHTU(HUKATOPHI TTosel cekuuid Tabmuisl PAT

Nnentudukarops! mojen JnuHa unentudukaropa. BeimonHsemas QyHKius

table_id 1 6ut: onpenensieT TabIUIy, K KOTOPOI MPUHAIJICKUT CEKIIUS;

cexuuu PAT cootBercTByet 3HaueHue 0x00

section_syntax_indicator 1 6urt: cexiuu PAT coorBercTByeT 3HaucHme 0x00
section_length 12 6uT: muHa cexkumii PAT
transport_stream_id 16 OUT: UCTIONB3YETCS KaK METKA JJIS BBIZEIEHHS KOHKPETHOTO

TII u3 BCcex JOCTYNHBIX B CETU. 3HAUEHUE ONPEEIIAETCS

I10JIb30BATCIIEM

version_number 5 6ut: HOMep Bepcuu Tabnuibl PAT; pukcupyet kaxioe

N3MCHCHUC COACPIKAHUA Ta6J'II/H_II>I

current_next_indicator 1 OuT: onpenenseT Ha3HAUYCHUE CEKITUU — JIJISl IPUMEHEHUS

«ceruacy WM ISl IPUMEHEHUS B OyIyIIeM («CIIeayIoas).

section_number 8 OuT: onpeenseT HOMep JTaHHOM cekiuu B Tabiuie PAT

last_section_number 8 OouT: comep:kuT HOMEp Section_number s mocieaHei
cexuuu Ta0munel PAT

program_number 16 6ur: B coorBercTBUU C [3] (2.4.4.5)

network_PID 13 6urt: B coorBercTBUU C [3] (2.4.4.5)

program_map_PID 13 6uTt B cootBeTrcTBUH C [3] (2.4.4.5)

N_loop, comepxut N map noneit [[lepemennast 1A

naHHbIX. B kaxnoi mape noseit: |16 6aiT: cogep>KUT HOMEP IPOrpaMMBl

- mepBoe moJte program_number, (13 6aiiT: comepkut cereoit PID 13 GaiiT: comepxut
- BTOpOe noJje network _PID nporpamMmMmHsIii P1D

wau program_map_PID

CRC_32 32 Outa: mosne Koaa MUKINIECKONH TPOBEPKU, KOHTPOIUPYET
omnOKy Bo Beel cekuuu tabnuisl PAT npu ncnons3oBanuu

TeHEepaTOPHOTO IOJIMHOMA

CAT-tabnuiia orpaHMueHHOro JocTtymna, coiepxuT PID Bcex cooOmenuit
EMM Bcex cucteM OrpaHMYEHHOTO JIOCTyNMa ¥ HMHQPOPMAIUIO O BCEX CHUCTEMax
OTPaHUYEHHOr0 JOCTYIa, MPUMEHSIEMBIX B JaHHOM MyJjbTuiuiekce. Tabmuma CAT
BKJIFOYAET B ce€0sl OJTHY WM O0Jiee CeKIUH.

Juarpamma mosneit cexiuu tabnuibl CAT mokazana Ha pucyske 1.5.

11



Section . : Current . Last
Section Version Section ; N-loop | CRC
Table ID syntax ‘0 next section .
indicator length number | . cior | number | mCC. |descriptors| 32
8 6ut 16ur 16Ut 26UKTa 12 6UT 18 6ur 5 6ur 1 6ur 8 out 8 out 32 6uta

Pucynok 1.5 — Jluarpamma nosneii cekiuu tadaunsl CAT

B tabmune 1.4 noka3zaHbsl OCHOBHBIC UICHTHU(HUKATOPHI MOJIEH CEKITU TaOIUIIbI

CAT.

Tabmuua 1.4 - OcHoBHBIE UIeHTU(DUKATOPBI NoJel cekuuid Tabmuibl CAT
[Tose Jlnvna uaentudukaropa. BemmonHsemas GyHKius
table_id 1 Our: ompenenseT TaOAHMIy, K KOTOPOH HPHUHAIJICIKUT CEKIIUS;

cexkuuu CAT cootBercTByeT 3HaueHue 0x01

section_syntax_indicator 1 6ut: cexm CAT cootBercTByeT 3HaueHHe 0x01

section_length 12 out: mmuHa cekuuii CAT; onpenenser 4ucio OalT CEeKIMu, Ha-
YHHAIOIIUXCS cpa3y mocie mnoss Section_length; nepeeie nBa Oural

numMeroT 3aayenne 00

version_number 5 out: Homep Bepcuu Tabmuibl CAT; QukcupyeT kKaxaoe U3MeHe-

HUC COLACPIKAHUA Ta6J'II/II_II>I

current_next indicator 1 6uT: ompenensieT Ha3HAYCHHE CEKIIMM — JIJIsl IPUMEHEHHS «Cei-

qacy WIN U IPUMEHEHUS B OyIyIIeM («CIIeTyIoIIas))

section_number 8 ourt: Bceraa ycranosieH B 0x00

last_section_number 8 out: Bceraa ycranosieH B 0x00

N-loop descriptors [lepemeHHas JJIMHA: B COOTBETCTBUU C [3]

CRC_32 32 6ura: moJie KoJa IMUKIMYECKON MPOBEPKH, KOHTPOIHUPYET OLINO-

ki Bo Bcei cekmuu Tabmuiel CAT mnpu  uCHoNb30BaHUU

reHEepPaTOPHOTO IMOJIMHOMA

B Tabmume 1.5 B coorBerctBHMM ¢ [3] mMOKa3zaH TeEpPeYeHb COOOIICHUI

(neckpunropoB nosieit) cexiuu CAT.

12



Tab6muma 1.5 - Tlepeuens coobmienuit (neckpuntopos noneit) cexiuu CAT

CHUHTaKCcHuC KomnmaecTBo OUT MueMoHuKa
CA_section (){

table id 8 uimsbf
Section syntax indicator 1 bslbf
'0' 1 bslbf
reserved 2 bslbf
Section_length 12 uimsbf
reserved 18 bslbf
\ersion_number 5 uimsbf
Current_next_indicator 1 bslbf
Section_number 8 uimsbf
Last_section_number 8 uimsbf
For(i=0;i<N;i++) {

Descriptor() rpchof
}

CRC_32 32 rpchof

}

PMT-tabnuua cTpyKTypbl IporpaMMebl, CoAepXuT uaentudukatopsl PID Bcex
KOMIIOHEHTOB KOHKPETHOW MPOTrpaMMBbl.
WHJULIUPYET MECTOMOJIOKEHNE TOTOKOB KaXKIOW CIIyXKObl M YyKa3blBaeT Mec-
TonoJioxkenne MeTok PCR.

Ceknuu  TaOIAILBI

JJIEMCHTOB.

PMT yHukambHO UACHTU(PUIIUPOBAHBI

Tabmuma PMT wuaentudunupyer u

Juarpamma mosteit cexiuii Tadaumbl PMT nokaszana Ha pucyske 1.6 [3].

13
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Section : ; Current ; Last
Table D] syntax [0 | | Socton [ Frooram | | version | "rex | Section | section | |PcrPiD
indicator indicator number
8 out 16Ut 16MT206UTa 126UT 16 6T 2 6UTa 5 6UT 1 6ur 8 6ur 8 6ut 3 6uta 13 6MT 4 Guta
Program info N loop
length descriptors N loop CRC_32
32 6uta
Stream Elementary ES info N loop
type PID length descriptors

86ur 36uta 136Ut 46mta 126uT

Pucynox 1.6 - JImarpamma nosneid cekmuii Tabauisl PMT

B tabnuie 1.6 nokazansl HACHTU(HUKATOPHI Mok cekmuit Tadmuisl PMT

Tabnuua 1.6 - Uneatudukarops! nose cekiuii Tadmuist PMT

TIone

Jlnuna uaentudukaropa. Bemmonusemas pyHKIusA

table id

1 6uT: onpenensieT TaOIUIy, K KOTOPOM MIPUHAMIICKHUT CEKITUS; CEKIIUU

PMT cootBercTByeT 3HaueHue 0x02

section_syntax_indicator

1 6uT: cexuuu PMT cootBerctByet 3Hauenue 0x01

section_length

12 out: mmHa cexuuii PMT

program_number

16 Out: ompenenseT HOMEp MPOrpaMMbl, K KOTOPOH NpUMEHUM

uneHTudukarop program_map_ PID

version_number

5 Out: Homep Bepcuu Tabmauibsl PMT; duxcupyer xaxmoe n3MeHeHue

COJIepKaHUsl TaOIUIIBI

current_next_indicator

1 Our: OMPEACIIACT HA3HAYCHUEC CCKIIMU — JUJII IPUMCHCHUA «cemrygacy

WJTH JIJTSL IPUMEHEHUS B OyayIeM («CIeayroriasy).

section_number

8 ouT: Bceraa ycranonieH B 0x00

last_section_number

8 ouT: Bceraa ycraHosieH B 0x00
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[Tponomkenue Tabumib 1.6

PCR_PID

13 6ut: onpenensier PID nakeroB TII, KOTOpBIN COAEPKUT ITATIOHHBIE

meTkn  Bpemenn PCR  mporpamMmel, omuceiBaemol B moJje

program_number

program_info_length

12 out: nepBbie nBa Outa uMeroT 3HadeHue 00; ocrambHbie 10 OUT
OTIPEICIIAIOT YHCIO OalT B JECKPUIITOPAX MPOTPAMMBI, CIETYIOITUX

HCIIOCPCACTBCHHO 3a 39TUM IIOJIEM

N_loop_descriptors

[lepemenHas IJMHA: ONPENEIIIeT IECKPUIITOPHI B COOTBETCTBUU C [3]

stream_type

8 OuT: ompenenseT TUMI 3JIEMEHTApHOrO MOTOKa co 3HayueHueM PID B

cooTBeTcTBUH ¢ [3] (Tabiuma 2—29)

elementary PID

13 o6ut: ompenenser uaeHtudurkatop PID TtpaHcmopTHOro mnoroka,

KOTOpBIﬁ HECET B3aMMOCBSI3aHHBIN TpaHCHOpTHLIﬁ IIOTOK

ES_info_length

12 out: nepBbie nBa Outa mMeroT 3Hadenwe 00; ocrambhubie 10 OuT

OIIPCACIIAOT KOJIMYCCTBO JACCKPUIITOPOB B3aMMOCBA3aHHOI'O

TPAHCIIOPTHOT'O IIOTOKA, CJICAYIOIICIO HEIOCPEACTBECHHO 3a 3THUM

I1O0JICM

N_loop, comeputr Mo
TaHHBIX

stream_type
elementary_PID

ES_info_length

8 OuT: ompenensieT TUI 3JEMEHTapHOTO IIOTOKAa WM IOJIE3HON
Harpy3ku 13 Out: ompenensier uneHtudukarop PID tpancmopTHOTro
MOTOKA, KOTOPBI HECET B3aMMOCBS3aHHBIN AIIEMEHTAPHBIN MOTOK WIH
MOJIC3HYIO Harpy3ky 12 Out: ompeaenser 4uciao OalT AecKpUnTopa
B3aMMOCBSI3aHHOTO AIIEMEHTAPHOTO

IIOTOKa, CJICOYIOUIETO

HermocpeacTBeHHo 3a mojeM ES_info_length

CRC_32

32 OuTa: mosie KoJa IMUKJIMYECKON MPOBEPKU, KOHTPOIUPYET OMIMOKU
BO Bceil cexuuu Tabmuikl PMT mipu uCIonb30BaHUM T€HEPATOPHOTO

IMOJIMHOMA

NIT-Tabnuia cereBoit nHGOPMAITUH, COAEPIKUT JaHHBIC:

BO3MOZKHa HACTpP

00 umenu cetu (network id);

0 IapamMcCTpax BCCX IECPCAaBACMbIX TPAHCIOPTHBIX ITOTOKOB, Ha KOTOPLIC

Oifka JieKojiepa aOOHEHTCKOTO TMPUEMHHUKA: O (DU3UYECKUX

napameTpax KadeabHOM, CITyTHUKOBOM MJIM Ha3€MHOM CETH BEIIIaHMs.

Tab6muua NIT umeer aBe Bepcuu:
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— tabmuua NIT nannoit cetu. Ona oOs3aTenbHa UIsl MEpeavyd M MMEET
network id = 0x40;

— Ttabmuma NIT npyrux cereit. OHa He oOsi3aTenbHaA IS MEpeladyd U HUMEET
network id = 0x41.

EIT-rabnuua uHpopManmu O COOBITUSAX, COJAEPKUT CBEACHUS O Hadale U
OKOHYAHMM TEKYIIEro, CIeAyIomero u Oyaymiero coObituil. Onucanue coObITUN
BKJIFOYAaeT B ce0s jJaHHbIC: HMACHTH(UKATOp coObiTHs €event id, Bpems Hadyana,
JUTUTEIBbHOCTh COOBITUS, KOJ SI3bIKa, WHJIUKATOP CKPEMOJIMPOBAHUS, HAa3BAHUE
COOBITHSI, KPATKOE OIMHCAHHUE.

Ta6nuna EIT umeer n8e Bepcuu:

— ykopoueHHas Bepcus Tadnuibl EIT: conepkuT onucanue TOJbKO TEKYIIETO U
cieayromero coobitus. OHa o0s3aTenbHa s epeaayn 1 uMeeT network _id =
0x40;

— mnoaHas Bepcus Tabnuipsl EIT: conepkuT onucanue miaHupyeMbIX COOBITUI Ha
nepuosr or 1 mo 7 cyrok. OHa He oOsi3arenbHa A TEpeaadyd U HMEET
network 1d = 0x41.

Tabmuua EIT B ykopoueHHO# Bepcuu nepenaércss B ABYX cekuusax. Homep
cexkimu Tekymux coosrtii 0x00. Homep cekiuu cnenyronux coobituii 0x01.

Ta6nuna EIT B monHOM Bepcuu nepenaeTcs:

— IS TaHHOTO TIOTOKa B cocTaBe 16 cyoTabnuil co 3HaueHussMH table 1d OT
0x50 no Ox5F;

— IS TTAHUPYEMOTO TTIOTOKA COOBITUI B cocTaBe 16 cyOTaONMI] CO 3HAUCHUSIMU
table id or 0x60 mo 0x6I"

Tabnuia 11t IaHUPYEMOTo MMOTOKA COOBITUN MOKET CKpeMOIUPOBATHCS.

Kaxmas cyOtabnumna comepxkut 256 ceknuid (32 cermMeHTa 1Mo 8 CeKiui).
Jnuna cexuun 4096 6aitt. Kaxaplii cerMeHT BKJIIOYAeT MH(GOPMAIUIO O COOBITHUSX,
KOTOpPBIE MPOU30MIYT Ha UHTEPBAJIE OTPE3KA BPEMEHH, PABHOTO 3 .

SDT-tabnuua  omnucaHus — ClIy)XO, ONUCBIBa€T  CIOY>KObl  (CEpBUCHI),

nepeaaBaeMbie B TpaHCIIOPTHOM moToke. Tabmuma SDT umeer aBe Bepcuu:
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— 0 JaHHOM TPaHCMOPTHOM NoToke. OHa 00s13aTenbHa AJIA Nepeaadn;
— O JIpyTrUX TPaHCIOPTHBIX MOTOKAaX AAHHOM CETH WM JaHHOro Oykera. OHa He
o0si3aTenbHa [T Iepeaayn.

TDT-tabnauna BpeMEHH U JaThl, COJCPKHUT JaHHbBIE O BCEMUPHOM
kogupoBanHoM Bpemernn UTC, koTopoe MOXKET HCIONB30BAaThCA B JIEKOJEPE
TPAHCIIOPTHOTO TIOTOKA 11 OOHOBJICHHUS TeKymero BpemeHu. Tabmuma TDT
oOsi3aTenpHa 7S TIepeavu.

Tabmuuet BAT, TOT, RST, ST He o0s3aTenbHBI TSI TIEpEIAvH.

BAT (Bouquet Association Table) — ¢akynpratuBHas DVB-tabmuia c
OMHCAHUAMH yCIIYT, BXOASAIMMX B OAWH OyKeT (Tpymmy YCIyT, KOTOpas MOXET OBITh
MpOJIaHa KaK €ANHBIA MTPOIYKT).

TOT (Timing Offset Table) — sTa TabnMIa COACPKUT YHUBEPCATBHOE BPEMsI
1 JaTy, a TaKKe pa3HUILy MEXKTy YHHBEPCATbHBIM U MECTHBIM BPEMEHEM JIJIsl Pa3HBIX
reorpauYecKux MosICOB.

RST (Running Status Table) — ¢akynsraTiBHas ciyxebnas DVB-rabmnuna.
Conepxut uHpopManuio 00 H3MEHEHUSX B pacnucaHuu coObiTuil. I[lo3Bomsier
BEIIATENSIM TIPU MOSBIICHUY U3MEHEHHI He mepeaBaTh MOBTOPHO Bcto Tadmuiry EIT.

ST (Stuffing Table) — ¢akynapratuBHas DVB-tabauma, coaepkaras
KOMaHJIbl TIOJHOW 3aMEHbl TaOJIMIl, KOTOpble ObUIM YacCTUYHO TMEpernucaHbl Ha
TOJIOBHOM CTaHIIUM CETH, PETPAHCIUPYIOMEH TMOTOK. DTO TMO3BOJIAECT MOMAJIEPKAThH

IMPC)KHIOKO MOCJICA0BATCIbHOCTD N3JIOKCHUA AJAHHBIX B Ta6J'II/II_Ie.
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2  IlporpamMmmMHO-anmapaTHbId  JA0OPATOPHBIM  KOMILIEKC IO
UCCJIEAOBAaHUI0O M AHAIN3Y MYJbTUIUIEKCOB, HCIOJIb3YIOIIUXCA B

TelepaguoBeIIaHUuU

2.1 Llenpb paboTbl

1. IlpuoOpereHre NPaKTUYECKUX HABBIKOB IPU IPOBEACHUU H3MEPECHUI
KayeCTBEHHBIX M  KOJMYECTBEHHBIX  IAapaMETPOB  MYJIBTUILJIEKCHPOBAHHBIX
TPAHCIOPTHBIX IIOTOKOB, IOJIy4a€MBbIX C UCIIOJIB30BAHUEM CIIyTHHKOBBIX PECHBEPOB,
HU(POBBIX U3MEPUTENBHBIX MPUEMHHUKOB HJIM BOCIIPOU3BOAUMBIX Ha KOMIIBIOTEPE 11O
texHosioruu DVB-T/T2.

2. IlpunoOpereHune NPaKTUYECKUX HABBIKOB IIPU MPOBEACHUM aHAIM3A
TpaHCIOpTHHIX MOTOKOB MPEG-2/MPEG-4, ucnonb3yeMbix B TexHojioruu DVB ¢
HOMOIIbIO ~ CBOOOJHO  pacHpOCTPAHAEMOro  IPOrpaMMHOrO  aHajlu3aropa
TpaHcnopTHoro noroka 4T2 Content Analyser repmanckoil kommnanuu Advanced

Broadcast Components Ltd.

2.2 Tlopsiok TOATOTOBKY K JJaO0OPaTOPHOMY HUCCIIEAOBAHUIO

B cocTtaB mporpaMMHO-anmapaTHOro KOMILJIEKCA, MOMHMO KOMIIBIOTEPOB C
OpEeIyCTaHOBJICHHBIMM  O(QHUCHBIMU  TpOrpaMMaMH,  BXOAAT  CIEIYOIINe
U3MepUTENbHbIE MPUOOPHI U crienuanusupoBanHoe [10:

1. CnytHukoBslii pecusep PBI;

2. Usmeputenbubiii mpueMHuk Alitronika;

3. CneumanusupoBanHoe 10 DvsStation3 qis u3MepuTENbHOTO MPUEMHUKA
DVB-T/T2 komnanuu Alitronika;

4. CnyTHUKOBasi aHTEHHA, HACTPOCHHas Ha MpueM OAHOro u3 Poccuiickux
CIIyTHUKOB;

5. AHTEHHa JEUMMETPOBOIO IUANAa30Ha;
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6. AHaIM3aTOPHI TPAHCTIOPTHBIX MOTOKOB Alitronika n Dektec.

CrapocTta rpynmbl 3a01aroBpeMEHHO TIOJIy4aeT B Jraboparopur TeXHUYEeCKHe
ormucaHus U PyKoBOJICTBa MO 3KCIUTyaTanuu 000PYAOBAaHUS BXOJSIIETO B KOMILIEKT
7a00paTOPHOTO anmapaTHO-IMPOTPAMMHOTO KOMILIEKCA B JJCKTPOHHOM BHUAC IS
M3YYCHUs TEXHUYCCKUX XapaKTePUCTHUK, HCIOJIB3YEMBIX B J1a0OpPaToOpHOM
MCCJICIOBAaHUH TTPHOOPOB.

[lepconan ydeOHOU mabopaTopuu 3a0JarOBPEMEHHO BBIJACT CTYJAEHTAM B
AJIGKTPOHHOM WJIM TI€YaTHOM BHJIE JAaHHOE PYKOBOJICTBO Ui HM3YUYCHHS KPaTKOU
TEOPETHYECKONW YaCTH W TIOATOTOBKHA OTBETOB HA IEPEUMCIICHHBIC B PYKOBOJICTBE
KOHTPOJILHBIC BOIIPOCHI.

B nenHb BbIOTHEHNS J1a00paTOPHOTO UCCIIEAOBAHHUS allllapaTHO-IPOTrPaMMHBIN
KOMILIEKC JIOJDKEH OBITh IMOJTHOCTBIO CMOHTHPOBAH MPEICTABUTEISIMU JTa00paTOpHH
U TOTOB K pabore. Bce HeoOxommmoe ocHOBHOe u BcrmomorarenbHoe [1O Ha

KOMIIBIOTCPAX OOJIKHO OBITH 336H3FOBpCMGHHO YCTAHOBIJICHO.

2.3 Kpartkue mnpakTuyeckue CBEICHHS 00 HCIOJIb30BAaHHMM amlapaTHOTO U

nporpaMmMHOIo oOecreueHus AJI1 NCCIICAOBAHUS TPAHCIIOPTHBIX ITIOTOKOB

2.3.1 Amnammsarop TtpaHcmoptHoro mnoroka DVB-T/T2 Enensys DiviDual

5200130 oTHOCHUTCS K SKCIIEPTHBIM aHau3aTopam Morutopuara DVB -T2MI [7].

Olv|

Pucynok 2.1 - Buemnuii Buj ananuzatopa Enensys DiviDual
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YerpoiictBo DiviDual T2MI npencraBnsier co0oii MOpPTaTUBHBIN aHAIN3ATOP C
(GYHKIMSAMHE aHalIW3a, 3aliCH M TOTOKOBOro BocmpousBeaenus DVB T2-MI u
MPEG2 TS B pexume peanbHOr0o BpeMEHW. BHeEmHMII BuUJ aHanu3atropa
npecTaBiieH Ha pucynke 2.1 [13].

DiviDual T2MI oGecrieurBaeT BBITIOTHEHHE aHAIU3a BceX nmapameTpoB T2MI B
pEXKUME pealbHOrO0 BPEMEHH:

— Kazapos BB;
— kanpos L1;
— JIEKOJIMPOBAHUS BPEMEHHBIX METOK.

Hnsa wmonutopunra MPEG2-TS peanu3oBaHO Tpu YpOBHS TPUOPUTETOB
ETR290; KOHTpOJIb CKOPOCTH MOKET BBINOJHATHCA JMOO TriI00anbHO, JUOO I
KaXJ0M CIyKObl, TakKe MOTYT HCIHOJIb30BaThCS HACTpauBaeMble AaBapUNHBIC
CUTHAJIBI. B 3TO yCTpONCTBO Takke MHTETPUPOBAH BUAECOJIEKOJEDP, 00ECIEUNBAIOIINN
JNEKOAUPOBAHUE B PEXKUME PEATbHOTO BPEMEHU BCEX HEKOAUPOBAHHBIX CITYXkO.
[Tockonbky obopynoBanune DVB crangapra T2 pacnpocTpaHeHO MO BCEMY MHpY,
yctpoiictBo DiviDual T2MI oGecrnieunBaeT 3koHOMUYECKH A(DPEKTUBHOE pElIeHue
TECTUPOBAHUS W  TOTOKOBOIO  BOCIPOW3BEACHUSA 1  JaOOpPaTOpHOTO U
AKCILTyaTalMOHHOI'O TPUMEHEHUS.

Anamu3 ETR290 BeinosHsAE€TCS B COOTBETCTBUU C TPEOOBAHUSIMHM CTaHIapTa
ETSI TR 101 290. ITognepxuBatorcs ypoeau 1, 2 wu 3. lloaxepxkuBarorcs
KOH(UrypHpyemMble aBapHilHble CHUTHaJbl (AKTUBU3allUsg M TMOPOTOBbIE 3HAYEHUS
JUIsL TIPOBEPKM MapaMeTpoB), KOTOPbIE MOTYT OBITh 3aperuCTpUpOBaHbI. Takxke
MOTYT BBINOJHATECSA M3MepeHus: TouHoctu PCR, oGecneunBaroiiue otoOpaxxeHue
3HAUYEHU B PEKHUME pEaJbHOTr0 BPEMEHHU, a TakkKe rpapuyeckoe OTOOpakeHue
XPOHOJIOTHYECKUX JAaHHBIX U rpaduueckoe OToOpakeHHWe MNapaMeTpoB TOYHOCTHU
PCR. Becy ananuz ETR290 moxeT ObITh BBINOJNHEH i KOHKpeTHbIXx PID wnum
YCIIYT.

2.3.2 Ananuzarop tpancnoptaoro nmotoka DVB-T Dektec DTU-245. DTA-245

- ynoOHbIi, komnakTHeldi USB aganTtep nmpeaHa3HaueH Juisl TeHEpaluu, IpuemMa u
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aHaym3a TpaHCHOpTHBIX MoTokoB MPEG-2 (DVB-ASI) u Hecxkatoro nudpoBoro
Bujeo (SDI). Buemnuit Bun ananmzatopa DVB-T Dektec DTU-245 npencrariieH Ha

pucynke 2.2 [8].

Pucynox 2.2 - Buemrnuit Bujg ananuzatopa Dektec DTU-245

K ocHoBHBIM XapakTepuctukam ananuzatopa Dektec DTU-245 otHocsites [8]:

— MOIIHBIE UH)XCHEPHBIE NHCTPYMEHTAJIBHBIE CPEICTBA aHAJIN3a U BU3YaJbHOTO
OTOOpaXeHus,

— mnopratuBHbIM aHanu3aTop DVB-ASI u SDI notokos;

— USB ycunenue, He TpeOyroIIee OTACIBHOTO 0JI0Ka MUTAHUS,

— He3aBUCHMas paboTa BXOJa U BbIXO/a;

— MOJHOAYIUIEKCHBIN PEXKUM: MAKCUMYM O00BbEAMHEHHBIN MOTOK — 160 MOuT/C;

— TONYAYIUIEKCHBIN pexuM: oHbIN aAuanazon DVB-ASI u SDI;

— JIOKaJlbHBIM, anmapatHeli B 16 MOaiT Oydep s yCTOHYMBOrO Ipuema
IIOTOKA B PEAJIbBHOM BPEMEHU.
O6nactu npumenenus [15]:

— USB apmanTep ob1uiero HazHaueHus Jjisi coopa, renepauuu 1 oopadotku ASI u
SDI noTokoB;

— 3aIMCh U aHAJIU3 TPAHCIIOPTHOI'O MOTOKA HA MECTE U3MEPEHHUS;

— TOpTaTUBHOE 000pYyJAOBaHUE IS JEMOHCTpPAIUH.
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2.3.3 Amnamuzatop TpancmnoptHoro motoka DVB-T Alitronika. Ananu3atopsl
TpaHCcOPTHBIX MOTOKOB TS oT komnanuu Alitronika DVS — 310 npodeccuonanbhbie
pEelIeHUs] Pa3IMYHOM CTENEHW WHTErpaluu JJIsi KOHTPOJs HU(POBOTO TOJIOBHOTO
000pyI0BaHUs, & TAKXKE MEPEHOCHBIE YCTPOICTBA JIJIs MOJIEBBIX U3MEpeHHil [9].

JlaHHBIE YCTPOMCTBA UACATBHO MOAXOAAT KaK sl KOHTpoJid U aHanuza MPEG-
2IMPEG-4 DVB-S2/S/T2/T/H TS noTokoB Ha ypOBHE I'OJIOBHOW CTaHIIMH, TaK U TPH
BBITIOJTHEHUH PA3IMYHBIX JTaOOPaTOPHO-TIONEBBIX 3a7a4 Ha ypoBHEe DVB-C B nunum.
[Iupokass nNHHEHKA YCTPOMCTB COHEPKUT KpPOME aJanTEPOB BECh CIEKTP
moayisatopoB DVB-S/S2/T/T2/C/H.

DakTUYECKH aHAJIU3 MOTOKOB OCYIIECTBISIETCA MPOrPaMMHBIMU CpPEICTBAMHU
Ha [IEpCOHAJIBHOM KOMIBIOTEpE. AINapaTHas 4YacTb SBJSETCA  aJalTepoM
TPAHCMOPTHBIX TIOTOKOB W TMpenHa3HaveHa s cornacoBanus TS MPEG-2/MPEG-4
¢ USB noptom nnu mmHoi PCI komnproTepa.

B kommekte o000pynoBaHMsS IOCTaBIAETCS O€CIIaTHOE MPOrpaMMHOE
oOecreueHre HayaIbHOTrO ypoBHsi DV SStation3, koTopoe m03BOJISET aHAIU3UPOBATH
TPAHCIIOPTHBIE NMOTOKU, KOHTPOJIUPOBATh UX CTPYKTYpPY, aHAJIU3UPOBATH OLIMOKHU B
peXUME pearbHOr0 BPEMEHHM, MPOM3BECTH BCE OCHOBHBIE M3MEpPEHHU, 3alucaTh U
Bocripou3Bectd TS. OTAENbHO HEOOXOAMMO OTMETHTH OTCYTCTBUE KaKUX-JIHOO

JIMIICH3MOHHBIX OFpElHH‘-ICHPIfI.

Pucynox 2.3 - BuenmHuit Buj aHanmu3aTopa TpaHCHOPTHOTO noTtoka Alitronika

AT4USB AsiPod
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Buemnunii Bun anHanmm3atopa TtpancrnoptHoro motoka Alitronika AT4USB
AsiPod npexacrasnen Ha pucynke 2.3 [9].

AHaJIN3aTOPBI Alitronika DVS NOJIEPKUBAIOTCS Ppa3IMYHbIM
nmpodeCCHOHANIBEHBIM ~ TIporpaMMHBIM  obOecrieuenueM:  TSReader, VideoLan,
DVBAnalyzer, DVBMosaic, DVBLoudness, DVBMonitor 1 MHOrUMHU ApyTUMH
IPOrpaMMHBIMH MPOJTYKTaAMHU.

YcrpolictBa  SIBASIOTCA  NMPOPECCHOHAIBHBIM W NPEAHA3HAYEHBI IS
UCIIOJIb30BAHUS OTIEpaTopamMu KabeabHbIX IU(GPOBBIX TeneBU3HMOHHBIX ceteid (CATV)
¥ IIUPOKOIIOJIOCHOTO JocTyna, TB-cTynmusmu, meHTpaMu MYyJIbTHIUICKCUPOBAHHS |
IPYTUMHU TIpOBaijiepaMy B CETAX OOINETo JOCTymHa i aHajdu3a U MOHUTOPWHTA
udporsix DVB MPEG-2/MPEG-4 TS noTokos.

2.3.4. CneunanuzupoBannoe [1O nns ucciaenoBaHusi TPAaHCIIOPTHBIX MOTOKOB
MPEG-2/4. B paHHOM mporpaMMHO-anmapaTHOM JIa0OpaTOPHOM KOMIUIEKCE
HamOoJiee ONTUMAIbHO HCIOJIb30BaTh MPOTPAMMHBIE MPOJIYKTHI, KOTOPHIE HUMEIOT
CBOOOHO pacmpocTpaHsieMble uin Tpuain-sepcun: DvsStation3 komnanuu Alitronika
(http://www.alitronika.com/dvsstation3.htm), 4T2 Content Analyser kommnanuu
Advanced Broadcast Components Ltd  (http://www.4t2.eu/4T2-Content--
Analyser/4t2-content--analyser.ntml), StreamGuru MPEG & DVB Analyzer
komnanun GkWare eK. (http:/www.streamguru.de/), TSReader xommnanuu
COOL.STF (http://www.tsreader.com/).

OpHako psia mporpaMM M3 TEPEYUCICHHBIX BBINIE, UMEIOT CYIIECTBEHHBIC
HEJOCTaTKH WM MWX OecIUlaTHhIE BEPCHUH CYIIECTBEHHO OTPAaHWYCHBI I10
¢yukuunonany. Hanpumep, nmporpamma DvsStation3 komnanuu Alitronika He mMoxer
PacKpBITh TPAHCHOPTHBIA MOTOK ¢opmara T2-MI, TSReader B Bepcum Lite mmeer
OYCHb OrpaHWYEeHHBIN (QyHKUMOHAN, nporpamma StreamGuru MPEG & DVB
Analyzer mpenHa3HaueHa JJIsl aHajdn3a MOTOKOBOTO BHJIEO, a aHAIM3 3allMCaHHOTO
TPAHCTIOPTHOTO TMOTOKA MPOU3ZBOAMT HE KOppekTHo. K Tomy ke sTa mporpamma
UMEET TpHAJ-BEPCUI0 ¢ oOrpaHndcHHbIM 10 cyTkamMu (QYHKIIMOHUPOBAHHEM.
HaunGosee moTHOCTBIO YIOBIETBOPSIONICH TPEOOBAHMIM, KaK MO (YHKIIMOHATY, TaK

M 110 IIOJHOTC HNpPEACTABIICHUA I/IH(IJOpMaL[I/II/I, ABJIACTCA IIPUKIIAJIHOC 1O xoMmanuu
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Advanced Broadcast Components Ltd nyist ananu3a u ucciea0BaHus TPAHCIIOPTHBIX
moTokoB pazmmuHbiXx (popmatoB 4T2 Content Analyser. Umenno pabore ¢ maHHOU

IPOrpaMMOi MOCBAIIEHa pa3padoTKa MPOrpaMMHO-AMNNaAPaTHOTO KOMIUIEKCA.

2.4 OOmue cBeAeHUsS MNPUKIATHOM IporpaMMHOM obecrnieueHun 4T2 mis

HCCICAOBAHUA TPAHCIIOPTHOTI'O IIOTOKA

[leponauanibno I1O 4T2 Content Analyser BbICTYymalo B KauecTBe
MOHUTOPUHIA MPOrPaMMHOIO 00ECIEUEHUs, OJTHAKO BCKOPE MPOTrPaMMHBIN MPOIYKT
MpEeBpaTWIICSI B WHTEPAKTUBHBIA LIEHTP YHPABICHUS BCEM O0O0OPYIOBAHHUEM,
BBIITYCKAEMbIM JAHHOM KOMIIAHMEW B KadyeCTBE COBPEMEHHBIX BEHIATEIbHBIX
KOMITOHEHTOB.

AHanu3 TpPaHCIOPTHOTO TNOTOKAa paboTaeT Ha CTaHJapTHOM maTdopme
Windows Bcex Hanboiiee pacripoCTpaHEHHbBIX BEPCHIA.

Hcnonb3yemble MEpEeOBbIE TEXHOJOTMU IO PACKOJUPOBAHUIO  HOBBIX
BuneopopmaroB hevc u uhd, T2-MI| npemynbTUIIIEKCHpPOBaHUS W TOTOKOBOM
nepeaaud, nenarT 4t2-aHanu3aTop ONTUMAJIbHBIM BBIOOPOM JIi MH)XEHEPOB H
TEXHUKOB, KOTOPbIM TIIpU TIOMCKE aJbT€PHATUBHBIX MPOJAYKTOB HE XBaTaeT
MHO>KECTBa CIELUPUUECKUX KIHOUYEBBIX OCOOEHHOCTEH.

ABTOHOMHBIE BEpCHUU MPOrpPaMMbl MO3BOJISIIOT MCHOJB30BaTh €€ JJId aHalIu3a
I[PTV ¢ UDP na cepBepax IP-Bemanusi.

At2-aHanu3aTop MOAEPKUBACT BHIMIOJTHEHNUE CICNYIOMNX (QyHKITHI:

— a¢upueii  DVB-T/T2, cnytaukoBeiii DVB-C/C2, ASI, 1P u daiinoBbiit
uHTepderc;

— anayms crangapra DVB-T MIP Megaframe Initialisation Packets;

— Busyanuzauus PID nakeToB, uieHTU()UKATOPOB;

— BU3yaJIM3alMI0 MHTEPBAJIOB IMOBTOPEHHS TaOJUI, KaK OHM OIPEACNICHbl B

TP.101.290;

— TP.101.290 ananu3 w BuU3yanu3aluu TEPBOM, BTOPOM, TpPEeThel ouepenu
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OIIINOOK;
— wu3Mepenue PCR u mxurrepa;
— MYJIbTU-TIPOCMOTP COJEPKUMOIO JIeKoAUpoBaHus, B Tom yucie H.264 u H.
265;
— H3MEpEHUE IPOMKOCTH ayJIN0-CEPBUCOB;
—  «3aMOpO3Ka» 0TOOpaKeHMS CIIYKO B TPAaHCIIOPTHOM ITOTOKE;
— KOMIUIEKCHOE BEJICHHUE KypHAJIA UMEET U MOLIHBIE BO3MOKHOCTH COPTHUPOBKHU
JNAHHBIX;
— PpErucTpanusi TPAHCHOPTHOIO TMOTOKAa HA JUCK Ha Haluyue OmudoK (c
UCTOpHEN);
— HECKOJIbKO 3aIlylIEHHBIX IPOrPaMM MOTYT BBIMOJHITHCS OAHOBPEMEHHO;
— MNOJJEpKKAa HECKOJIBKUX BXOJ0B OJJHOBPEMEHHO;
— BO3MOKHOCTh YAQJIEHHOIO YNPABJICHHUS C MTOJHOM noaaepxkot SNMP;
— 4t2-amanu3aTop JOCTYIEH Kak 32-pa3psaHblx, Tak u 64-paspsaabix OC.
Buewmnuii Bu uHTEpdeiica nmporpaMMbl MpU €€ MEPBOM 3aIlyCKe MOKa3aH Ha
pucynke 2.4. Ilpu »ToM OTKpbIBaeTcs TmiepBas Bkiagka MeHio Input/Output
(BXOIbI/BBIXO/IbI), B KOTOPOM MOXKHO BHIOpATh MCTOYHUK MOTYUYEHHSI TPAHCIIOPTHOTO
IOTOKa WJIK COco0 €ro BblJauu JJis BHEIIHUX MoTpeduTeneld. B nanHoM ciydae Ha
PUCYHKE TIOKa3aHO, YTO B KA4YeCTBE HCTOYHHKA MOTYT OBbITh BBIOpaHbI (Hailsibl
TpaHcroptHoro noroka (TS-File), koTopele 3apaHee ObLIM 3alMCcaHbl HAa JKECTKHN
TUCK KoMIbtoTepa. IlyTem Haxkatus Ha KHONKY, H300pa)karollyl0 OTBEPTKY H
raeyHbll KJIIOY MOXKHO YKa3zaTh MyTh K AaHHOMY (aitmy. Eciu Tpebyercs
WCIIOJIB30BaTh APYTrOl MCTOYHHK MOJYYEHHs] TPAHCIIOPTHOIO MOTOKA, TO €r0 MOXHO
BBIOpaTh M3 BBIMAJIAIONICTO CIUCKA B OKHE BBIOOpAa MCTOYHHMKA, KaK TOKa3aHO Ha

pucyHke 2.5.
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E

o =X
Input /Output | Source Scan XTASI-RF XTASIS2+ T2MI TR 101290 AlarmEvaluaton RawData TSPackets SITables Services /PIDs Video Analysis Table Distribution PCR About 4 » I
master input / mirrors
8 TS-File v 3{ D: \LUMOP_TB\TparcnopTHeie noToxu \Xabaposox TS u MIP max 900.ts™ using PCRPID: 1181 (0x049D) (Data rate 22.3941840 3¢
’ o $  New Default (copy) Source . Signal - Data rate _
® F sFie v |/9¢| |'D:\UMoP_TB\TparcropTHsie noTokm\T2-Hosoanbupax00. ts” using PCRPID: 4096 (0x1000) (Data rate 33.289989 Mbit/s) x
New Default Source - Signal . Data rate —
—_—
outputs
] UDPRTP v X Proto: UDP IP: 201.1. 1.1 NIC: 192.168.1.112 Ports: 1101 TTL: 255
- New Default Target [] Data rate 0.00 Mb/s
——
08/01/2017 16:14:15 SwW  0.10.3.52 IP 1192.168.1.64
TS-ID nfa PIDs 0 Services 0
Prio.

License none  Input

Status:

Packets: na/na

Input data rate: Mb/s Stream data rate: [ Mb/s

-

Input /Output | Source Scan XTASI-RF XTASIS2+ T2-MI TR 101290 Alarm Evaluation RawData TSP

master input / mirrors

] v %g D:\UMOP_TB\TpancnopTHbie noToku\Xz
’ XTASIRF r
O & New XTASL.S2 Default (copy)
XTASI-S248
4 ; XTASI-ASI D:\UMOP_TB\TparcnopTHsie noToxu\T:
New Default
A ——
outputs
[=] UDP/RTP v |19¢ | [Proto: UDP IP: 201.1.1.1NIC: 192.168.:
. New Default

Pucynok 2.5 — BeiOop UCTOYHMKA MTOTYYEHUS] TPAHCIIOPTHOTO MOTOKA
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JKupHbIMH CTpelKaMH «BBEpX» U «BHHU3» MOXKHO BBIOMpATh, KAKOW U3
TPAHCIOPTHBIX TOTOKOB OyJeT BbIOpaH JUisi BOCHPOM3BEIEHUA. boJbLIOi
TPEYroJIbHUK W KBaJpaT B JIEBOM 4YacTH OKHAa O0OO3HAYaIOT KHOIKHU
«BOCIIPOM3BE/ICHHE» M «CTOI», COOTBETCTBEHHO. KHONKAa C KpYIJoW CTpesKou
03HA4YaeT BKIFOUEHHUE MOBTOPA BOCHPOU3BEICHHS TPAHCIIOPTHOTO MOTOKA.

Crnemyer OTMETHTh, YTO NPU HABEACHUM Kypcopa MBI Ha KHOIIKY,
BCIUIBIBAET MOJICKA3Ka MO BHITIOIHAEMON MIPH €€ HAXKaTUU (QyHKIUH.

B HwkHeW 4YacTM OKHAa HAaXOAUTCA HMHAUKATOP  BOCHPOU3BEICHUS
TPAHCIOPTHOTO TOTOKAa, MHMOPMUPYIOIIMI IOJIb30BATENS O CKOPOCTH Mepeaadyu
MOTOKA, MCHOJB3YEMBIX pecypcax Mpoleccopa, HAOOpe TPaHCIUPYEMbIX CEPBHUCOB,
OLIMOKAX PA3NUYHBIX MPUOPUTETOB, BO3ZHUKAIOUIUX B TPAHCHOPTHOM IOTOKE, Kak

MOKa3aHO Ha PUCYHKeE 2.0.

08/01/2017 17:01:56 Sw 0.10.3.52 IP 192.168.1.64

TS-ID 15 (0x000F) PIDs 46 Services 12 "1Kanal", Rossia”, Kultura®, NTV", Peterburg 5 kanal”, "Vesti®, “Spor
108/01/2017 17:01:57 Prio. 2.3.a PID 1131 (0x046B): Time interval between two consecutive PCR values more than 40.0 m:
License none Input D:\UNOP_TB\TparcnopTHeie noToxm\Xabaposax TS u MIP max 900.ts” using PCRPID: 1181 (0x049D) (D
Status: [SyRchEDVE. ] Input data rate: 15.78| Mb/s Stream data rate: 18.59 Mb/s Packets: 188/188 priority: il BN 3. N Bl cru [H60%8|

Pucynok 2.6 — Madopmariiust 0 mapameTpax TPaHCIIOPTHOTO MOTOKA
Bropas Bkimagka MeHIO SOUrse Scan Mo3BOJSIET COXPAHUTH MPOTPAMMHBIC

YCTAaHOBKU M HACTPOMKHU HMCIOIB3yeMoro coBmecTumoro ¢ I10 o6opynoBanus. OKHO

MeHI0 Sourse Scan MpeAcTaBlIeHO HA pPUCYHKE 2.7,
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o |- ke
Input /OQutput Source Scan XTASI-RF XTASIS2+ T2-MI TR 101290 AlarmEvaluation RawData TSPackets SITables Services /PIDs Video Analysis Table Distrbution PCR  About 4 »
| ("C:\Users\9T2\Desktop\TS\teset. settings.ini”)

_g 25 Input Source Adapter Comment
S (P) e
5 -
Gl v
& Load &
¥ save [
Save as... L_l
%
=]
(=13
Q
Active
4 B
=N
Template . sz
db tree Structure * Services Transport streams Chdacl:v = v ¥ save | lest#ss
Progress Scan rate nfa Mb/s Scanned TSs RFdievel n/a dBm
Explorer: xml folder [E0pen fie Al Services 1ss  [JI Find Find next
Tree Value Description
—_—
08/01/2017 16:33:34 SwW 0.10.3.52 IP 192.168.1.64
iTS-ID n/a PIDs 0 Services 0
‘ Prio.
|License none  Input
Status: Input data rate: [INGIGA Mb/s Stream data rate: Mbjs  Packets: na/na priority: [l B S N B cPu 3N

Pucynok 2.7 - OxHo MeHto Sourse Scan

Bxnagkn mento XTASI-RF u XTASI2+ npennasHaueHsl i paObOTHI C
obopynoBanueM komnanuu Advanced Broadcast Components Ltd: usmeputenbHbIM
npuemHukoM Broadcast Multi Probe bmp3000, mopTaTUBHBIM H3MEpPUTEIHHBIM
npuemHukom 4T2 Portable, ananuzatopom TtpancnopTHoro motoka XTASI-ASI,
npuemarkoM DVB-T/T2 XTASI-RF, Kontenr-ananusatopom (Bce B ogHoM) 4T2
Rack.

B co3maBaemMoM mporpaMMHO-alapaTHOM KOMIUIEKCE IepeYHCIICHHbIE
npuOOpbl HE HCHONB3YIOTCS IO TMPUYUHE CBOETO OTCYTCTBUSL M IO3TOMY
BO3MOXKHOCTH MPOTrpaMMbl ¢ ncnosib3oBaHuem Bkiagok MeHto X TASI-RF u XTASI-
S2+ noxkazanbl He OyayT. MHTepdeiic OKOH 3TUX BKJIaJ0K MPEJCTABICH HA PUCYHKaX

2.8u2.09.
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Input /Output Source Scan  XTASI-RF TR 101290 Alarm Evaluation RawData TS

Sl Tables Services /PIDs Video Analysis Table Distrbution PCR  About <«

§ Copy to Clipboard Clear History AddGraph () Q . )
e
Eoo :]Constlst -é’v; *®
= _ Frequency [MHz] 666.000000 Symbol length [us] n/a
a XTAS|‘RF Frequency offset Bandwidth [MHz] n/a Guard length [us] n/a
E nja Hz used BW [MHz] n/a
E Sample rate offs.
n/a Hz Length indicator n/a Interleaver native
Modulation n/a Cell ID in use unused
Herarchy nj/a Cel ID nfa
n/a Code rte @ e P
nfa A Bit rate HP [Mb/s] n/a Time siiang HP n/a
T {:]md e — % loa som Code rate LP nfa Time siiing LP n/a
Bitrate LP [Mb/s] n/a MPEFECHP nfa
MER [dB] Guard interval n/a MPE-FECLP nfa
FFT n/a
nfa A nfa
EVM [%]
nfa
Pre Viterbi
nja
Pre RS
nj/a
PostRS
nja
—
08/01/2017 16:47:42 SW  0.10.3.52 P 192.168.1.64 Payl
TSD nfa PIDs 0 Services 0 Scaftin
Prio.
License none  Input
Status: | Waiting Input data rate: 0.00 Mb/s Stream data rate: Mb/s Packets: na/na

Pucynok 2.8 — Unrepdeiic menro XTASI-RF

" x

Input /Output Source Scan XTASIRF XTASIS2+ T2MI TR 101290 Alarm Evaluaton RawData TSPackets SITables Services /PIDs Video Analysis Table Distributon PCR About 4 »

%< | Copy to Cipboard

n/a IF Freq [kHz] n/a Rol off n/a
Level [dBm] Standard n/a Carrier [kHz] n/a
Modulation n/a Bit rate [bits/s] nfa
FEC n/a Symbol rate [1/s] n/a
Spectrum n/a
avg nfa
pk n/a
EIRP n/a
nfa A
SNR [dB]
avg n/a
pk nfa
Eb/NO n/a
Es/NO nfa
MER [dB]
avg nja
pk n/a
Bit errors
n/a
e

08/01/2017 16:49:19 SW  0.10.3.52 1P 192.168.1.64
TS-ID  nja PIDs 0 Services 0
Prio.

License none Input

Status: Input data rate: 000 Mo/s Stream data rate: Mb/s Packets:  na/na priority: [l B B N B cru 0N

Pucynok 2.9 - Unarepdeiic merro XTASI-S2+
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Bxnaaka mento T2-MI ucnonb3yercst B ciydae UCCIEIOBAHUS TPAHCIIOPTHOTO
IIOTOKa COBPEMEHHOro craHjapra Bemanus DVB-T2 KoTopelii MCHONB3yeT, Tak
Ha3biBaemyro, multiple-PLP ctpykrypy curhama, copepikamero B CBOEM COCTaBe
HECKOJIbKO BHUPTYaJbHBIX KOHTEHHEPOB C OMPECICHHBIM HAaOOpPOM TPaHCIOPTHBIX
notokoB. IIpu 53ToM KaXAblii KOHTEHHEpP MOXET HMEThb CBOM COOCTBEHHBIE
MOJ1yJIILIMOHHBIE TTAPaMETPBI.

[Ipumep oxHa meHro T2-MI nmpu BOCHPOM3BEIEHUH TPAHCIIOPTHOIO IOTOKA

DVB-T2 ¢ nazBanuem «HoBocubupck» npeacranieH Ha pucynke 2.10.

o | (X
Input /Output Source Scan XTASIRF XTASIS2+ T2-MI | TR 101290 Alarm Evaluation RawData TSPackets SITables Services /PIDs Video Analysis Table Distrbuton PCR  About 4 '|
MI contro . e
- 9 e Data rates
e Auto  AIPIDs Refresh Copy to Clipboard 1 Super Frames Refresh i
( Stream data rate on s s
Tri_spovtsueanIDB\OXOOOB) ' PID: 4096 (0x1000) - Stream data ;;318.4,';‘;/;,
5 [7] g PID 4096 (0x1000) Private PES B Sioperirane: 5 (6xo) e 32'51“’#
O & rro©) @8 T2-MI Packet [0]:0 (0x00) "Baseband Frame' 500 Wk
MPES‘TT 2 i PacketType: 0 (0x00) "Baseband Frame" PLP:
S:I?‘]‘OXMM) PacketCount: 243 (OXF3)
“_:: Mayak® 2120 (0x0848 SuperFrameIdx: 0 (O0x0)
Tled:’R:sYsu' 7.1130 'éx;ssz)) RPU: O 40X000) 0.001 Mofs
: S PayloadLen (bits): 51672 (Bytes 6459 (Ox193
Radio Yestrfar 2111 (oacE) CRC: valid (Ox44B07A89)
"Rossia2” 1130 (0x046A) ! 3? PacketSu‘ffer :
"Rossia24" 1170 (0x0492) Tiad 0.004 Mols
"RossiaK” 1160 (0x0488) . % Payload
o Russial” 1120 (0x0460) i @B T2-MI Packet [1]:0 (0x00) "Baseband Frame’ ROCH
PLP 1 (0x01) ™
O é (0x01) + E T2-MI Packet [2]:0 (0x00) “saseband Frame" 4.636 Mois
PLP 2 (0x02) ™
o e (0x02) # @B T2-MI Packet [3]:0 (0x00) "Baseband Frame’ 4,636 Mbis
PLP 3 (0x03) ™
e 009 [j T2-MI Packet [4]:32 (Ox20) "DVB-T2 timestz B PID 4096, Packet 32
N - " R PID 4096, Packet 16
PacketType: 32 (0x20) "DVEB-T2 timestamp W PID 4096, PLP O
PacketCount: 130 (Ox82) O PID 4096, PLP 1
SuperFrameIdx: 0 (0x0) =3 PID 4096, PLP 2
RFU: 0 (0x000) R PID 4096, PLP 3
PayloadLen (bits): 88 (Bytes 11 (Ox8), Padd
CRC: valid (OXASBEB4FE)
o B8 Packetsuffer (o} T2-MI PIDs/TypesPLPs
1100
3 B Payload 2 10
s £S5
+ [_'J T2-MI Packet [5]:16 (0x10) "Li-current™ 0 [
—— PID 4096, Packet 32
—— PID 4096, Packet 16
—— PID 4096, PLP O
PID 4096, PLP 1
PID 4096, PLP 2
- bile » — PID4096,PLP 3
Done PID 4096 PLP O Display Status Active
s

108/0112017 17:54:04 SW  0.10.3.52
TS-ID 3 (0x0003) PIDs 10 Services 1
08/01/2017 17:54:03 Prio.

Input data rate:

P 192.168.1.64

“Srv_800"

2.3.2 PID 4096 (0x1000): Time interval between two consecutive PCR values more than 40.0 m:
License none Input "D:\UWOP_TB\TpancnopTresie noToxum\T2-Hosoobupax00.ts” using PCRPID: 4096 (0x1000) (Data rate 3.

33.32/ Mbjs Stream data rate:

33,01 Mbjs Packets: 188/188

Pucynok 2.10 - Oxno Mento T2-MI npu Bocnipon3BeIeHUH TPAHCIOPTHOTO MOTOKA

4T2-ananuzarop

ITO3BOJIACT HE

DVB-T2

TOJIBKO

IPOCMOTPETh

COACPKUMOE

TPAHCIIOPTHOTO TOTOKAa, HO ¥ KOHTPOJUPOBATh HAIWYHE OIIMOOK pPAa3THMYHBIX
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MIPUOPUTETOB B €r0 cocTaBe. OMHOKN TPAaHCIIOPTHOTO TIOTOKA MIEPBOTO MPUOPHUTETA,
KaK TPaBUIJIO, IPUBOJAT K TIOTEPE WIIM UCKAKCHUIO 0TOOPakaeMOro Ha SKpaHe BHJICO.
OmubKkyu BTOPOTO YpPOBHS MPUOPUTETa MOTYT HMMETh Ba)XXHOE 3HAYCHUE TMpU
ONpPE/ICICHUHN MapaMeTPOB TPAHCHOPTHOIO MOTOKA, HO HE MPUBOAST K MCKAKEHUIO
Wi notepe curHana. OmuOKH TPEeTbero MPUOPUTETa HE SBIAIOTCS BAXKHBIMU U
MOTYT OBITh MPOUTHOPUPOBAHBI CUCTEMOHN MpPU BOCHPOU3BEIACHUH TPAHCIIOPTHOTO
MOTOKA.

[lepeuenp ommMOOK TMpU OTKPHITHM OKHa MeH [R.101.290 pa3muuHbIx

MMpUOPUTCTOB C MOACHCHUCM CYTHU OIIINOKH U €¢ HHHHK&HHCﬁ IMPHUBCACH HAa PUCYHKC

2.11.

s =y X
| Input /Output Source Scan XTASI-RF XTASIS2+ T2-MI TR 101290 Alarm Evaluation RawData TSPackets SITables Services /PIDs Video Analysis Table Distrbution PCR About Log
TS-Capture on error events Buffering [seconds] Quota [GBytes] Current usage [GiBytes]
v 1st v 2nd V 3rd Priority Pre 10.0 Per file 1.000 File 0.049
Manual Post 10.0 | | Apply Folder  12.000 | | Apply Folder  0.575 Explorer: Captured streams
Category Indicator # Errors Time of Last Error Error Message
= TR 101 290 -
1 First priority
- 1.1 TS_sync_loss o 08/01/2017 18:04:00
= 1.2 Sync_byte_error o 08/01/2017 18:04:00
1.3.a PAT_error_2 1 08/01/2017 18:04:01 PID O (Ox0000): Sections with table_id Ox00 do not occur at least ever
= 1.4 Continuity_count_e... 0 08/01/2017 18:04:00
1.5.a PMT_error_2
=, 1.6 PID_error o 08/01/2017 18:04:00
S -2 Second priority
- 2.1 Transport_error 0o 08/01/2017 18:04:00
= 2.2 CRC_error 0 08/01/2017 18:04:01
2.3 PCR_error 85 08/01/2017 18:04:14 PID 4096 (0x1000): Time interval between two consecutive PCR values mc
-m 2.3.a PCR_repetition_error 85 08/01/2017 18:04:14 PID 4096 (0x1000): Time interval between two consecutive PCR values m
=m 2.3.b PCR_discontinuity_... O 08/01/2017 18:04:01
-m 2.4 PCR_accuracy_error 44 08/01/2017 18:04:14 PID 4096 (0x1000): PCR accuracy of selected programme is not within =£
2.5 PTS_error
m 2.6 CAT_error ] 08/01/2017 18:04:01
3 Third priority
= 3.1 NIT_error ] 08/01/2017 18:04:01
m 3.1.a NIT_actual_error ) 08/01/2017 18:04:01
m 3.1.b NIT_other_error
= 3.2 SI_repetition_error
=m 3.3 Buffer_error
= 3.4.a Unreferenced_PID ) 08/01/2017 18:04:00
=m 3.5 SDT_error o 08/01/2017 18:04:01
m 3.5. SDT_actual_error 0 08/01/2017 18:04:01
=m 3.5. SDT_other_error
21 2« STT_arrnr i
4 »
_
08/01/2017 18:04:14 SW  0.10.3.52 1P 192.168.1.64
TS-ID | 3 (0x0003) PIDs 10 Services 1 "Srv_800"
08/01/2017 18:04:15 Prio. 2.4 PID 4096 (0x1000): PCR accuracy of selected programme is not within £5E-007 (actual 6.
 License none Input "D:\UMOP_TB\TparcnopTHbie noToxu\T2-Hosoanbipaxk00. ts™ using PCRPID: 4096 (0x1000) (Data rate 3.
Status: [SYRGNADVEINN Inputdatarate:  33.31 Mbfs Stream datarate:  33.33 Mbjs Packets: gs,

Pucynok 2.11 — Unaukaius omimOOK pa3iMuHbIX IPUOPUTETOB B TPAHCHIOPTHOM

MOTOKE OTKpbITUK OKHA MeHI0 TR.101.290
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Bxmanka Alarm Evaluation mo3BosisieT mporpaMMHO NpONHUCaTh JEHCTBUS
0o0Opy/nOBaHusl MPH BO3HUKHOBEHUHM OIIMOKM TPAHCIIOPTHOTO MOTOKAa TOTO WIIU
MHOTO mipuopuTeTa. [Ipumepsbl mporpaMMHBIX MOAYJIEH MPUBEAEHBI B UHCTPYKIIMH 110
paboTte ¢ mporpaMMHBIM NpOayKToM «4T2-ananuzep» ¥ B JaHHOW pa3pabOTKe HE
PUBOJSATCS.

Bxnagka Raw Data (pucynok 2.12). Drta BKJIaJKa JHUCT IO3BOJSET
aHAJIM3UPOBATh TPAHCIIOPTHBIE KOHTEHT JI0 TOTO, KaK CUTHAJ MakeTtusupyercs. Jlucr
MO3BOJISIET MPOBEPUTH TPAHCIOPTHBIM TMOTOK Ha YypoBHe OaiitoB. [Ipu sTOM
CUHXpOHM3aMK TpedyeTcs. OyHKINUIO MOXKHO CPaBHUTH ¢ paboToi ocrmiorpada,
KOT/Ia JIMHAH OTPEACIIAIOT KOJIMYEeCTBO O0TOOpakaeMbIX OalTOB B CTpOKe, a rpada -

KOJIMYCCTBO CTPOK.

Input /Output Source Scan XTASI-RF XTASIS2+ T2-MI TR 101290 Alarm Evaluation RawData TSPackets SITables Services /PIDs Video Analysis Table Distrbuton PCR  About Log

‘Copy to Clipboard | as displayed (dec, tab) ~

addr : 00 01 02 03 04 05 06 07 08 09 OA 0B OC 0D OE OF 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F 20 21 22 23 .| Trigger control

saeiie padbangonigai Bui O gt b i sgion i i it St ol di e adieuen dieadiod bundill o o St vk . )
0000 : 47 10 00 1E EA EB EC ED EE EF FO F1 F2 F3 F4 F5 F6 F7 F8 F9 FA 04 75 15 F3 A9 E7 AB 7B 7C 57 1C AA 6A 02 1B Single | Multi Stast

00BC : 47 10 00 1F 81 3D B8 4B 14 B3 67 D7 F2 B9 56 25 FE 11 9F 8E 82 15 49 82 04 7F 1B 6A CE CA 78 CO OC 23 18 3E

0178 : 47 10 00 10 49 86 76 93 64 AC 45 AS AS 83 3D F4 4D 28 AC B4 EA B5 C7 48 22 C7 DS 04 9E 39 Al 00 FF FF FF FF Lines

0234 : 47 10 00 11 FF FF FF FF 6D A6 D3 51 A9 1B 5B 52 29 16 B7 5A 31 AB 59 CE F7 29 48 40 00 00 04 58 12 8E 71 CF Length (188 ~| Count 44
02F0 : 47 10 00 12 96 69 25 9A 4B AS 97 4B AS 97 4B D7 AE F5 EB 55 85 58 4E 27 13 69 BS 42 31 BS 80 00 85 04 0 1E

03AC : 47 10 00 13 BC 7F A1 C8 53 FA AB 52 BD 33 7A 98 75 D8 ES 72 1A D7 A8 95 EE E9 76 66 20 72 EC 84 BO 08 AC D7 Packets 44.0 Bytes 8272
0468 : 47 10 00 14 91 79 18 D8 21 74 48 C5 BF 92 AS AC 28 82 1E CO 6E DA A6 FA E2 61 E2 DF 07 7A 43 C5 66 8A 73 BF — =

0524 : 47 10 00 15 AB 5F ES 35 90 6E E7 DF 79 69 93 97 SE 5C 76 AB 7E BF 4E Bl 3E 33 EE 01 14 33 98 78 91 32 48 70 Smart trigger

0SEQ : 47 10 00 16 80 86 30 29 A9 46 6D 2D F3 67 45 CB 71 8C 1B 47 E1 18 60 5E F4 97 68 CD 17 AD 65 94 83 AD 95 51 v Active

069C : 47 10 00 17 B1 3E 37 92 72 D5 F1 6C ES E8 93 CA 88 45 DA 06 4A DE 66 DS D1 68 CB A8 17 FA 18 6A E9 92 81 €D

0758 : 47 10 00 18 B DD 21 20 AC 81 3E 56 61 B9 Al 6C SA F9 A7 91 39 F2 AA 8B 00 1D 8D C5 E4 74 C1 05 46 24 D7 ES 76543210
0814 : 47 10 00 19 95 EO 6B 7E 67 13 66 22 A8 Al FF 2C 75 A2 E4 C2 E3 0D FF A7 3C 9F 82 24 21 4F C5 E7 5B 29 A6 36 value 0x47| | v Iz

08DO : 47 10 00 1A 9C A0 A2 CD 7F BC B8 13 C8 E2 D2 A4 AD CF 73 15 48 FO 27 04 BB 96 SB 95 49 CD 09 1A CB 93 SD 64

098C : 47 10 00 1B 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Mask OXFF | Vv ¥V ¥ ¥V ¥ ¥
OA48 : 47 50 00 1C 96 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 OO0 00 00 00 OO 00 00 00 00 00 00 00

0BO4 : 47 10 00 1D 14 ES FB DA 60 SA FA 3B 99 A4 3D BD AC DA 68 85 Al A7 62 3F 51 65 19 DC 98 9F 42 54 20 1A 1D CD I
0BCO : 47 10 00 1E 04 89 13 DO CF 04 7C 9D 8F E9 D2 63 3D 67 78 24 4F 63 44 77 A7 D7 C7 37 64 35 59 DD OC E1 94 BE Jest 0 l

OC7C : 47 10 00 1F E9 OF 53 04 68 12 B1 24 EF 98 89 10 DD F9 D2 86 C4 C8 A7 5B 3B 3E E8 6A CB 49 98 C4 DF 6E 2B 3F

0D38 : 47 10 00 10 57 06 97 59 55 CD 04 94 15 BA 62 71 EF 29 5C ES AC 84 CE 73 92 10 A5 8C 52 96 B6 73 BD DO 82 10

OOF4 : 47 10 00 11 2E 29 42 12 C1 04 BC 48 C2 04 93 10 D1 D9 8E 4A 96 46 54 BF 3B EA 85 54 BA 8C 59 AF CE BE FC 4A Bit check

0EBO : 47 10 00 12 AC 10 A9 ED D4 9E F2 C4 B4 B4 B1 C8 04 61 15 1E DD 3D 01 51 E4 91 CO 91 8B BF 69 AB 2E C2 36 97 7161851413 2i1].0
OF6C : 47 10 00 13 E4 38 8F F6 C3 34 13 39 10 02 7E C2 CO 2C 36 04 89 14 DE 65 62 38 FB 5B D5 BC SF 06 E5 6E 07 40

1028 : 47 10 00 14 7A EF 4F ES B2 AF 4A 91 EE 20 51 32 55 0D 53 B3 E1 EA 04 68 13 88 27 5C 60 C6 44 78 01 1C 96 AD .-.-.- .

Byte nia na %

1/08/01/2017 18:32:35 SwW  0.10.3.52 IP 192.168.1.64

TS-ID 3 (0x0003) PIDs 10 Services 1 “Srv_800"

08/01/2017 18:10:31 Prio. 3.8 PID 20 (0x0014): Sections with table_id = 0x70 (TDT) not present on this PID for more the
lLicense none Input D:\UMOP_TB\TparcnopTHeie noTown\T2-Hosoabupax00. ts” using PCRPID: 4096 (0x1000) (Data rate 3.
Istatus: [Watng | Inputdatarate: [NGIOE Mb/s Stream data rate: [JISSEE Mb/s Packets:  188/188

Pucynok 2.12 — UnaTepdetic okna meHto Raw Data
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Bxkmaaka TS Packets mosBossier asnsi AeTalbHO MPOCMOTPETh TPAHCHOPTHHIHM
MOTOK Ha ypoBHE makeToB. [lakeTsl OyayT 0TOOpaXkaThCs MOCie 3apaHee 3aJaHHOTO
COOBITHS, HATIPUMED, MOSBJICHUS MMAKeTa C ONPEACICHHBIM UMEHEM.

Wms makera MOKHO YCTaHOBUTH B OKomike Triger Setup. Takke MOXXHO BBISIBUT
BO3HUMKHOBEHHE KOHKpeTHOro uaeHtudukaropa (PID) B TpaHCIIOPTHOM MOTOKE H

HaCTPOUTDb HHCHHGﬁ, YTOOBI ITOKA3bIBaTh TOJIHKO IMTaKCThI, KOTOPBIC HAC HHTCPCCYIOT.

o = >
Input /Output Source Scan  XTASI-RF XTASIS2+ T2MI TR 101290 AlarmEvalaton RawData TSPackets SITables Services/PIDs Video Analysis Table Distrbuton PCR  About Log
Copy to Cipboard Find W * Down Eind next FontSze 8 ~ Refresh

PAT Table

s PMT Table
s

onCount:
Sections
©E map for program 1110 (0x0. 1 xanal
Map for program 1120 Rossi1a
wap for program 1130 (Ox046A) “Kultura
Map for program 1140 (Ox0474) “NTV
Map for program 1150 (OX047E) “Peterburg 5 kanal
Map for program 1160 (0x0488) “vesti
ProgramNumber: 1160 (0x0488) "vesti

PCRPID: 1161 (0X0489)

H.264 video stream conforming to one or more profiles defined in Annex A of Rec. ITU-T H.264 | ISO/IEC 14496-10)

9 Programma
Radio Rossii
Radio Vesti-FM

Radio Mayak

14/01/2017 11:44:54 SW 010352 [P 192.168.164
TS-ID |15 (Ox000F) PIDs 46 Services 12 “"1Kanal’, Rossia’, Xultra”, NTV', Peterburg 5 kanal’, Vesti”, “Spor
| Prio.

License none Input 'D:\LIMOP_TB\TpamcnopTiese noTox \Xabaposcx TS i MIP max 900.ts" using PCRPID: 1181 (0x0450) (O
Status: [SYRGREDWSINN) Inputdatarate:  17.99 Mbjs Streamdatarate:  16.98 Mbjs Packets: | 188/188

Prcty: [ 0 B I B CPU [500%)|

Pucynok 2.13 — Okno Bkiaaku SI Tables

Bximagka S| Tables (pucynok 2.13) moka3biBaeT, KaKue CEPBHCHBIC TaOJMIIBI,
HECYyIIHe CIy)KeOHYI HMH(OpMAIUIO, BXOAAT B TPAHCIOPTHBIA MOTOK. B maHHOM

OKHE MOXXHO MPOCMOTPETh MOJAPOOHOE COJAEPKUMOE KaXKJI0H CEpBUCHOM TaOIMIBI,
33



pa3BopaumnBas HHGOPMAIIMIO, HAKUMAsI Ha 3HAUYOK «KPECTUK» B CTPYKTYpPE MaHHBIX
tabnuubl. Hanpumep, npocmotpets coaep:xkumoe PAT TaOnuIbl, MEIKHYB MBIIIBIO

Ha 3Ha4Ke Kpectuka Hampotus PAT Table.

i Ll el
Input/Output Source Scan  XTASIRF XTASIS2+ T2MI TR 101290 AlsrmEvalston RawData TSPackets SITables Services/PIDs VideoAnalyss TableDstrbuton PCR About Log
Enabled  Log folder Status deactivated
services pata rate ID LC... Stream type / Content Allocation  Trend
= g Services: 12 94.6 % 12.139 Mb/s 4 123;4%5 Seckes. 13
@ 1 xana1 10.9 %  1.395 Mb/s 1110 (OXO0456) X
B r10 1111 9.6 % 1.238 Mb/s 27 (0X1B) “"AVC H.264 video stream conforming to one or more
— 1.440 Mb/s
41) PID 1112 0.9 % 0.114 Mb/s 3 (0x03) "ISO/IEC 11172 Audio” Audio Undefined - Russian(us( 1.438 Mbjs
B3 P10 1113 0.3 % 0.042 Mb/s 6 (Ox06) "ITU-T Rec. H.222.0 | ISO/IEC 13818-1 PES packets ¢ ol
+ @ Rossia 11.2 %  1.438 Mb/s 1120 (0x0460) il
# @ @ xuitura 11.2 % 1.440 Mb/s 1130 (OXO46A) 1334 Mol
§ @ TV 10.6 %  1.356 Mb/s 1140 (0X0474) bk
+ @ Peterburg 5 ... 10.4 % 1.334 Mb/s 1150 (OXO047E) 0114 Mois
B[ @ vesti 10.7 %  1.375 Mb/s 1160 (Ox0488)
i @ @ seort 10.7 % 1.374 Mb/s 1170 (0x0492) 1375 Mols osTiHERNMes
i & xarusel 11.5 %  1.474 Mb/s 1180 (0OXx043C) 1.374 Mbis 1.474 Mols
K] Programma 4.4 % 0.571 Mb/s 1190 (Ox04A6)
5 @) Radfo Rossti 0.9 %  0.116 Mb/s 1600 (0x0640) Wik W WA
: @ radio vesti-Fm 0.9 % 0.114 Mb/s 1660 (OX067C) - Sport W Karusel W 9 Programma
i [7] @ Radio mayak 1.2 % 0.153 Mb/s 1670 (0x0686) b S RackoFoesl S Raclo Vesti-F M. Wl Racko Meyek
g = 3 other
PIDS Data rate Info Allocation | Trend
. PIDS: 46 100.0 % 12.834 Mb/s - Total selected
O& 0 (0x0000) 0.1 % 0.014 Mb/s SI PAT 1.353Mbjs PDs: 46
om 1 (0x0001) 0.1 % 0.014 Mb/s ST CAT
Og 16 (0x0010) 0.1% 0.014 Mb/s SI NIT
O 17 (0x0011) 0.1 % 0.012 Mb/s SI SOT
D(:) 18 (0x0012) 0.2 % 0.020 Mb/s SI EIT
O(Y) 20 (oxo014) n/a SI TOT/TOT
O 21 (0x0015) 0.0 %  0.002 Mb/s MIP MIP
OS 1110 (ox0ss6) 0.1 % 0.014 Mb/s PMap PMT
B 1111 (ox0457) 9.6 % 1.238 Mb/s Service: 1110 (0X0456)
@) 1112 oxosss) 0.9 % 0.114 Mb/s Service: 1110 (0X0456)
OES 1113 (ox0459) 0.3 % 0.042 Mb/s Service: 1110 (0X0456)
O&8 1120 (0x0460) 0.1 % 0.014 Mb/s PMap PMT
OB 1121 (oxos61) 9.8 % 1.261 Mb/s Service: 1120 (OX0460)
Od@) 1122 oxose2) 0.9 % 0.114 Mb/s Service: 1120 (0X0460)
OEE 1123 (oxos63) 0.5 % 0.063 Mb/s Service: 1120 (0X0460)
Ds 1130 (OX046A) 0.1 % 0.014 Mb/s PMap PMT
OBl 1131 (oxoses) 9.8 % 1.262 Mb/s Service: 1130 (OX046A)
[y(}.)) 1132 (OX046C) 0.9 % 0.113 Mb/s Service: 1130 (OX046A)
OB 1133 (oxo4e0) 0.5 % 0.065 Mb/s Service: 1130 (OX046A)
‘
14/01/2017 11:58:34 SW 010352 (P 192.168.1.64
TSID | 15 (0x000F) PIDs 46 Services 12  “1Kanal’, Rossia”, Xultura”, NTV", Peterburg 5kanal®, Vesti", "Spor
Prio.
License  none  Input "D:\UMOP_TB\TpancnopTrese noToxu \Xabaposox TS # MIP max 900.ts” using PCRPID: 1181 (0x0450) (O
Status: [SCHGDWEINE)]  Input data rate: 16.65 Mbjs Stream data rate: 12.83 Mbjs Packets:  188/188 priority: [l B B Nl BN cru SO \

Pucynox 2.14 — Conepsxanue okHa Service/PIDs

Bxknaaka Service/PIDs, npuBenenHast Ha pucyHke 2.14, HanboJjiee HHTEpecHa C
TOYKH 3peHus HHPOPMAIMOHHOW HachImeHHOCTH. OHa oOTpaxaeT HE TOJBKO
Ha3BaHMUS TEJICBU3MOHHBIX W PaIUONPOrpaMM, IepelaBaeMbIX B TPaHCIOPTHOM
MOTOKE, HO W TMIO3BOJSIET B TEKCTOBOM M TpaiuecKoM BHJIC TPOBECTH aHAIU3
KOHTEHTHOTO COCTaBa IIOTOKa IO BHUJaM TIepenaBaemMoil uHdopmaiuu. Takxke B
JTAaHHOM OKHE€ TOKa3aHbl ujeHTh(uKaimonHbie HoMmepa (PID) ciykeOHbIX TaOmuIl
TPAHCIIOPTHOTO TMOTOKA, BHUAECO, 3BYKOBBIX, TEKCTOBBIX TIOTOKOB U ApPYroit

uH(popMaUU, CKOPOCTh Mepeaayd Kakaod HHGPOPMALMOHHON COCTaBISIONIEH
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TPAHCTIOPTHOTO TMOTOKA, ()OpPMATHI CXKATHUS BHUJIEO W 3BYyKa B TEJIECBU3MOHHOW WIIH

paguonporpaMmmMme.

e L il
Input /Output SourceScan XTASIRF XTASIS2+ T2MI TR 101290 AlsrmEvaluaton RawData TSPackets SlTables Services /PIDs | Video Analyss TableDstibuton PCR  About Log

1110 (0x456) 1 Kanal Q QO o HE $S 1120 (0x460) Rossa Q QO do HE $¢ 1130 (0x%a) Kuitra Q QO ¢p HE 3¢ 1% @arnNy Q0 ¢ =

j| Decoder Service BlackFreeze Loudness Events Decoder Service Black &Freeze Loudness Events Decoder Service Black BFreeze Loudness Events Decoder  Service Black &Freeze Loudness Events

I - - Il | o | |

| 1150 (Ox47E) Peterburg 5 kanal Q QO o HE 3 1160 (0x88) vest Q QO do HE $¢ 117 (©x92) Sport Q QO o HE $< 1150 @x45C) Karusel QO ¢ = ¢
Decoder Service Black &Freeze Loudness Events Decoder Service Black &Freeze Loudness Events Decoder Service Black & Freeze Loudness Events Decoder Service Black &Freeze Loudness Events

‘ . | | - i |

| 1190 (0x446) 9 Programma Q QO o HE $¢ 1600 (0x640) Rado Rossi Q QO o HE $¢ 1660 (0x57C) Rado VestiFM Q QO do EE 3¢ 167 (0x686) Rado Mayak QOO ¢o mE X

| Decoder Service Black &Freeze Loudness Events Decoder Service Black & Freeze Loudness Events Decoder Service Black &Freeze Loudness Events Decoder Service Black &Freeze Loudness Events
Wal Decoder active Wal Decoder active -3 Wal Decoder active

% - I3
" - o stream contains audio only L m stream contains audio only | stream contains audio only  m
0k o ] i M i
'ﬂ."ri' : : : :
a Il |

14/01/2017 12:11:37 SW 010352 P 192.168.1.64

TS-ID 15 (Ox000F) PIDs 46 Serwces 12 “1Kanal’, Rossia®, Wultura®, 'WTV", Peterburg 5 kanal®, "Vest®, “Spor
Prio.

License  none  Input  ‘D:\UMOP_TB\Tpancnopmrese noToxn|XaSaposc TS 1 MIP max 900.ts" using PCRPID: 1181 (0x0490) (D

&@ Inputdatarate: 13.00 Mbjs Stream datarate:  16.71 Mbjs Packets: 188/189
Pucynok 2.15 — Oxno Bkiaaku Video Analysis

Priority: [l B O N B U 2%

Bxnanka Video Analysis (pucyHok 2.15) mo3BoJisieT IpOBECTH KOHTPOJIb BUJIEO
U 3ByKa, TNEpeIaBacMbIX B TPAHCIIOPTHOM IIOTOKE TEJICBU3MOHHBIX H Pavo
nporpamMm. [lpu sToM mporpamMmMa mMO3BOJIIET KOHTPOJIUPOBATH WM  BCE
OJTHOBPEMEHHO TpPaHCIUPYEMbIe TIPOTPaMMBbl WM OAHY IMporpamMmy, ITyTeM
Pa3BEPTHIBAHUS €€ HA BCIO MUIOMIA/Ib OKHA.

Bxiagka Table Distribution mo3Bossier ocyIecTBIsTh KOMIUIEKCHBINH aHAU3
pacripesiesieHrss CepBUCHOW WHOOpMalMK B TPAHCIOPTHOM TOTOKe. Jlisa Kaxmoi

Ta0MUIBI MOXET OBITh BhIOpaHa CBOs rucTtorpamma. L[BeT rucTOorpamMmbl MOMKHO
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yYCTaHOBHTD, IEIKHYB Ha KHomKe Setting. Bux okna Table Distribution nmpuBeneH Ha

pucyske 2.16.

o

Input /Output Source Scan XTASI-RF XTASIS2+ T2-MI TR 101290 Alarm Evaluation RawData TSPackets SITables Services /PIDs Video Analysis Table Distribution PCR Ab 4 »
Item Color n Max. [s]
CAT Section Tab... 100 0.106

NIT Section(s)

actual networ... [ s 1.310
PAT section Tab... [Jij 100 o.33
PMT Section(s) ... 100

service 800 (... 100
SDT Section(s)

actual networ... [l s° 1.310
TDT Section Tab... 16 4.042

Distribution

Smart Zoom Shade

14/01/2017 12:46:47 sSw 0.10.3.52 IP  192.168.1.64
TS-ID 3 (0x0003) PIDs 10 Services 1 “Srv_800"
Prio.

License none Input “D:\UMOP_TB\TpancnopTHbie noTowku\T2-Hosoabupax00. ts” using PCRPID: 4096 (0x1000) (Data rate 3!
Status: Inputdatarate: 33,39 Mbfs Stream datarate:  33.48 Mbfs Packets: = 188/188

Pucynox 2.16 — Bug oxna Table Distribution

Bxnagka PCR. YtoObl jgekogep MOT BOCIPOH3BOAWTL IMPOTPaMMbI B
MpaBUJILHOEC BpEMsi, Ha TPABUJIBHOW CKOPOCTH M C CHHXPOHHU3AIUEH, OOBIYHO
nporpammsel iepuoaudecku nepenatotr Program Clock Reference, unu PCR, B ogaHOM
U3 TOTOKOB IMPOTPaMMBI. DTO TaK K€ Ha3bIBA€TCS OCHOBHOW HCTOYHHMK OIOPHOU
gacTtoThl (Master Clock). Bpemennrsie nntepBaisl B MPEG2 paccuuthiBatroTcs 10
3TOM 4acToTe.

[IppueM W peTpaHCIANMS CUTHAIOB MH(PPOBOTO TEIEBHICHUS TPEOYIOT
BOCCTAHOBJICHHMSI  BCEX  BPEMEHHBIX  HMHTEPBAJIOB,  HCIOJB30BAHHBIX  TPHU

(I)OpMI/IpOBaHI/II/I HCXOAHOI'0 CHUTIHAaJIA. B pAaac CiiydacB BOCCTAHOBJICHUC IMPHHATHIX
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MOTOKOB MOKET OBbIThb MpOOJEeMAaTUYHBIM B pe3yjbTare (IYKTyalluii CHUTHAJIOB
CUHXPOHU3ALIHH.

Ha pucynke 2.17 mpuBeneHa CTpyKTypHas cxema (opMupoBaHUs
TpaHcnoptHoro motoka MPEG nmns uumdpoBoro kommoHeHTHOro curHana. [lpu
dbopmupoBanuu cxaroro BujeocurHaisa MPEG komep B KauecTBE ONOPHOIO
Tre€HEepaTopa MCIMOJIb3YET ITAJTOHHBIA BHICOKOTOYHBIN TeHepaTop ¢ yactoTo 27 MI .
Taxoit BEIOOp OMOPHON YaCTOTHI OOYCIOBIEH TE€M, YTO MYTEM Pa3JIMYHBIX OMeparuit
JICJICHUS/YMHOKEHUS U3 HEro MOXKHO JIeTKo c(opMUpOBaTh MOJHBIM HAOOp Bcex
OMOPHBIX CUTHAJIOB, HEOOXOAUMBIX JUIsl aHAJIOTOBBIX M LU(POBBIX BHICOCUTHAIOB

pasau4aHbIX ctanaapToB [10].

OnopHbii
reHepaTop
BbIXOAHOIO

MynbTunnekcop

Umnynbc

TpaHcnopTHble
nakeTbl copepxatuve
3HayeHusa PCR

BupeocurHan
4:2:2

PCR

TpaHcnopTHble nakeTbl

3HauyeHve
PCR

3arpysku

OnopHbI
reHepartop

CyeTymk
PCR

v

Pucynok 2.17 - ctpykTypHas cxema popmupoBanus TpaHcnopTHoro noroka MPEG

[Tepuon m crabmibHOCTH cieaoBaHus MeToK PCR He SBISIOTCS CIMIIKOM
kputnyeckumu. Tak, B ISO/IEC13818-1 pexomeHmyeTcsi MCIONBb30BATh HMHTEPBAI
100 mc, B To BpeMms kak B DVB ETR154 310 3nauenue cocrasusier 40 mc. Cnenyer
TOJIbKO 3aMETHUTh, YTO OoJiee BhICOKas dactoTa cienoBaHusi PCR-merok oOneryaer
paboty cuctembl AITY npuemHuka u aenaer ee 6ojee cCTaOUIBHOM.

TpeboBaHus K CTaOMIBHOCTUA OMOPHOM yacToThl 27 MI'1 3HaunTEeNEHO OOJee
xectkue. Crannapt ISO/IEC13818-1 onpenensier nomyck Ha 3HaueHue PCR B 500

HC, YTO COOTBETCTBYET OTKJIOHEHHUIO 4acTOTHI He Oosiee =810 ' unu +30x10°®.
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Curnanet PCR B cocraBe wnudpoBoro moTroka MpOXOJAIT BECh MYTh
pacnpocTpaHeHus IMGPOBOro curHaga u fgaloT uudpoBomy TB-npuemHuky
BO3MO>KHOCTb CHHXPOHHM3ALMU JIEKOJUPOBAHHOIO BBIXOJHOTO BHUJEO C HCXOJHBIM
BUJeo Ha Bxone konepa. [lpuemuuk, To ectb MPEG-gexonep, ans mpaBUIbHOTO
(YHKIIMOHUPOBAaHUSA JOJDKEH cuuThiBaTh 3HadeHuss PCR, cpaBHuBath ux ¢
COOCTBEHHBIMHU BHYTPEHHUMU CUCTEMHBIMHU YacCaMHU.

Ecniu nomyuennsie 3HaueHuss PCR coBmamaloT ¢ CHUCTEMHBIMH 4YacaMu
JeKo/iepa, 4achbl Ha OOOMX KOHILAX CHUHXPOHHM3UPOBaHbl. OTKIOHEHHUS OIIOPHOIO

reHeparopa JeKOoJepa KOPPEKTUPYIOTCS C IMOMOIIBIO (a30BOM aBTOMOACTPONKH

gactoTel — DPAITY (anrn. PLL).

= | fezs
[l Input /Output Source Scan XTASIRF XTASIS2+ T2-MI TR 101290 AlarmEvaluation RawData TSPackets SITables Services /PIDs Video Analysis Table Distribution H Ab 4 )
PCR Summary = PCR Distribution PCR Jitter Distribution
PCR PID Service(s) Data rate [Mbit/s] PCR counter value [1/27... PCR time [hh:mm:ss ms]
1111 (0x0457) 1110 (0x0456) "1 Kanal" 22.394112 2348915202056 1d 00:09:56 859.33540:
1121 (0x0461) 1120 (0x0460) "Rossia” 22.394128 1053206143682 10:50:07 634.95118!
1131 (0x0468B) 1130 (0x046A) "Kultura” 22.394165 1052929859232 10:49:57 402.19377¢
1141 (0x0475) 1140 (0x0474) NTV" 22.394177 452702119857 04:39:26 745.17988¢
1151 (0x047F) 1150 (0x047E) "Peterburg 5 kanal” 22.394183 1599414770601 16:27:17 584.09633.
1161 (0x0489) 1160 (0x0488) "Vesti” 22.394342 1051950352457 10:49:21 124.16507- I
1171 (0x0493) 1170 (0x0492) "Sport™ 22.394304 1052031943774 10:49:24 146.06570+
1181 (0x049D) 1180 (0x049C) Karusel” 22.394103 2422640166511 1d 00:55:27 413.57448
1191 (0x04A7) 1190 (0x04A6) "9 Programma” 22.394117 1135740015866 11:41:04 445.03207¢
1601 (0x0641) 1600 (0x0640) "Radio Rossii" 22.394213 2183504467334 22:27:50 535.82718!
1661 (0x067D) 1660 (0x067C) Radio Vesti+M" 22.394239 844134558633 08:41:04 242.91233.
1671 (0x0687) 1670 (0x0686) "Radio Mayak” 22.394090 1446579455025 14:52:57 16.85277¢
4 »
ll4/01/2017 12:57:00 sw 0.10.3.52 IP 192.168.1.64
TS-ID | 15 (0x000F) PIDs 46 Services 12 "1Kanal", "Rossia”, Kultura®, "NTV", "Peterburg 5 kanal”, "Vesti", "Spor
Prio.

]‘\anense none Input "D:\UMOP_TB\TpaHcnopTHbie noToxu\Xabaposax TS u MIP max 900.ts” using PCRPID: 1181 (0x049D) (D

tistams: [SynchdDve | Inputdata rate: 17.14 Mbfs Stream data rate: 12.01 Mbjs Packets: 188/188 priority: [l B B B0 Bl cru ml

Pucynok 2.18 — Oxno PCR Summary Bkiagku PCR

B nporecce popmupoBanus nu@poBOro MoToka 1 J0CTaBKHU €ro A0 JEKOIepa B
curHaiel PCR  BHOCSTCS TOTPENIHOCTH, KOTOPHIE TMPHUBOISAT K  OIIMOKaM
JEKOJIMPOBAHUS U SIBJISIIOTCSI OJTHOM U3 OCHOBHBIX NMPUYMH UCKAKCHUN B BBIXOJHBIX
Buneocurnaniax MPEG-aekonepoB. [losTomy BOMpoChl H3MEPEHHS pPa3IMYHBIX

napameTpoB kadecTBa BXo X PCR-cUrHamoB MMEIOT TaKOe BAKHOE 3HAYCHUE.
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Bxnanka PCR mno3Bosiser npousBectu aHann3 PCR B TpaHCHOPTHOM MOTOKE.
OxHo conmepxut 3 BHyTpeHHUX Bkiaaku — PCR Summary, PCR Distribution, PCR
Jitter Distribution (cm. pucyHok 2.18).

C moMomIpio ATUX BKJIAJ0K MOKHO MPOBECTH TOIPOOHBIN aHAIN3 HEKOTOPHIX
ocoOrix mapamerpoB PCR. Ha pucynke 2.18 ¢ aktuBHo#M Bkiaakoil PCR Summary
nepeuynciienbl Bce PID  TeneBU3MOHHBIX W PaaudoNporpamMM, IepelaBacMbIX B
TPAHCIIOPTHOM TMOTOKE C UMEHEM COOTBETCTBYIOIIETO CEPBHCA, CKOPOCTH MEperadn
KaXI0i MporpaMMbl U 3HaueHue cuerdnka PCR ¢ MeTkamu BpeMeHH. DTH JaHHBIC
MO3BOJISIIOT  JIaTh OICHKY PEMYJIbTHUIUICKCHPOBAHUS KOHTEHTA, COCTOSIIETO U3

HECBSI3aHHBIX MEXKY COOOM 10 BpEMEHU UCTOYHHUKOB.

Input /Output Source Scan XTASIRF XTASIS2+ T2-MI TR 101290 AlarmEvaluation RawData TSPackets SITables Services /PIDs Video Analysis Table Distribution PCR  Ab 4 P |

PCR Summary PCR Distribution PCR Jitter Distribution

Item Color n Max. [s] Avg. [s] Mmin. [s]
[ P 1111 (oxoss... [} 100 o.o0ss 0.039 135.0E- R
[0 pm 1121 (oxo46... [ 100 o0.0% 0.042 52.00€E-
PID 1131 (OX046... 100 0.076 0.042 354.0€E-
PID 1141 (OX047... 100 0.116 0.039 7.566E-3
P10 1151 (0x047... || 100 o.12s 0.039 510.0E-
PID 1161 (OX048... 100 0.089 0.042 5.987E-3
P0 1171 (ox049... || 100 o.121 0.042 501.0E-
P10 1181 (0x049... [l 100 o.0s7 0.041 50.00E-
O pm 1191 (oxo4a... [l 00 o.127 0.042 1.219-3
P0 1601 (ox064... [} 100 o.o07s 0.028 2.361E-3
PID 1661 (OX067... 100 0.075 0.028 1.244€-3
P> 1671 (oxo06s... [} 100 o.o0s7 0.039 1.528E-3
< Smart Zoom .Shsde
B
14/01/2017 12:58:44 SwW 0.10.3.52 IP  192.168.1.64
TS-ID 15 (0x000F) PIDs 46 Services 12 "1Kanal®, "Rossia”, Kultura®, "NTV", "Peterburg 5 kanal”, "Vesti*, "Spor
Prio.
License none Input "D:\UNOP_TB\TpancopTHbie noTokmn\Xabaposck TS u MIP max 900.ts” using PCRPID: 1181 (0x049D) (D o e
Status: Input data rate: 19.61/ Mb/s Stream data rate: 20.79 Mbfs Packets: 188/188 priority: [l B B B0 Bl cru 58%8

Pucynok 2.19 - Oxno PCR Distribution sxiaaku PCR

Ha pucynke 2.19 c¢ axtuBHoi Bkiaakod PCR Distribution nokazaHo
pacnpenesieHue CEepBUCOB B TPAHCHOPTHOM TOTOKE, MNPUBOJATCA JIaHHBIE II0
3anepxke MeTtok PCR u dactora moBTOpeHMs] AaHHBIX, HECYIIUX HH(OpPMAIHUIO O
PCR B kaxaoi u3 mepeaaBaemblx mporpamm. Ilpu stom st ynmoOGcTBa KOHTPOJIS

nanHbeie 0 PCR Taxke nmapauienbHO MPeACTaBIeHbl B rpaduyecKoM BUIE LIBETHBIMU
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ructorpammamu. l[BeT ruUCTOrpaMM MOYKHO M3MEHATh. TakKe MOXKHO IyTeM
MPOCTABJICHHUSI TaJOYKHM HANPOTHUB Ka)XJOro CepBHCAa BbIOMpPATh JaHHBIE IO
ONPEEIICHHON MPOrpaMMe, COIEPIKAILEHCS B TPAHCITIOPTHOM TOTOKE.

Knonka Smart mo3BosisieT aBTOMaTHYECKH MOA00paTh HanOoIee ONMTUMATIBHBIN

Macitad oToOpakeHus TpaduKoB.

Input /Output Source Scan XTASI-RF XTASIS2+ T2-MI TR 101290 AlarmEvaluation RawData TSPackets SITables Services /PIDs Video Analysis Table Distributon PCR  Ab 4 »
PCR Summary PCR Distribution ' PCR Jitter Distribution

Item color n Max. [s]

Distribution

[0 P 1111 (oxoss... [l 100 198.0e-9

[0 e 1121 (oxo46... [ 100 160.0e-9 -64

PID 1131 (OX046... 100 148.0E-9

PID 1141 (OX047... 100 203.0E-9 -

P> 1151 (0x047... [} 100 176.0e-9 -

PID 1161 (Ox048... 100 126.0E-9

O pm 1171 (ox04s... [ 00 167.0e-9

[0 pm 1181 (oxo4s... [l 100 178.0e-9

[0 e 1191 (oxo4a... [l 100 136.0e-9

P 1601 (0x064... [l 100 195.08-9 -

[ pio 1661 (Ox067... 100 270.0E-9

O pm 1671 (oxoes... [l 100 203.0e-9 -

P Smart Zoom ] >5hAad>e
=t \
14/01/2017 13:01:53 sw 0.10.3.52 IP  192.168.1.64
TS-ID 15 (0x000F) PIDs 46 Services 12 "1Kanal", Rossia”, Kultura”, "NTV", Peterburg 5 kanal”, "Vesti", "Spor
Prio.

License none Input "D:\UMOP_TB\TpaHcnopTHsie noToxu\Xabaposax TS u MIP max 900.ts” using PCRPID: 1181 (0x049D) (D —— . -
Histatus: Input data rate: 16.46 Mb/s Stream data rate: 19.75 Mbjs Packets: = 168/ 188 priority: | [l 2 00 N B cru S5SNI

Pucynok 2.20 - Oxuao PCR Jitter Distribution Bxmagku PCR

Bxmnagka PCR Jitter Distribution (pucynok 2.20) moka3bIBaeT pacmpeneiieHue
3HaYEHUH JKUTTEpa B CEpBUCAX TPAHCHOPTHOrO MOTOKa. JKUTTEpOM Ha3bIBaeTCA
(dazoBoe apoxkaHue HU(PPOBOro CUrHaja JAHHBIX - HEXenarelbHble (Da30Bble W/HIIN
YacTOTHBIE CIy4ailHble OTKJIOHEHHWS IepejlaBaéMoro CcHurHajga. Bo3Hukaior
BCJICACTBUE HECTAOMJIBHOCTH 3aJAlOIEr0 TeHepaTopa, HM3MEHEHUH MapameTpoB
JIMHUYU TIepeladyd BO BPEMEHU U PA3JIMYHOM CKOPOCTH PACHpPOCTPAHEHUSI YACTOTHBIX
COCTaBJISFOLIUX OJHOTO M TOTO )K€ CUTHAJIA.

B undpoBbix cuctemMax nposiBIsSETCA B BUAE CIyYailHBIX OBICTPBIX (C 4aCTOTOM
10 I'm m Gonee) M3MEHEHHMI MECTOIOJIOKEHUS (PPOHTOB IU(POBOTO CUTHAIA BO

BPpCMCHH, 4YTO IIPHUBOAUT K PACCHHXPOHHU3ALMHM H, KaK CICACTBHUC, HCKAKCHHIO
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nepenaBaeMoil uHpopmaruu. Hanpumep, ecnu GpoHT UMEET Malyl0 KpyTH3HY WU
«OTCTA» MO BPEMEHM, TO LU(POBOM CHUTHAN Kak Obl 3ama3ibIBaeT, CIABUTACTCA
OTHOCHUTEJIBHO 3HAYalller0 MOMEHTAa BPEMEHUM — MOMEHTA BPEMEHU, B KOTOPBIM
IPOMCXOJIUT OLIEHKA CUTHAJA.

[TpoGnemsl JOKUTTEPA MOTYT BO3HUKHYTb npu MTOBTOPHOM
MYJIbTUIJIEKCUPOBAHUU TPAHCHOPTHOrO MOTOKAa. IIpuunHa B TOM, 4TO, HampuUMED,
MEHSIETCS  TOPSIIOK ~ CIEJOBaHMA  MAKETOB  TPAHCIOPTHOTO  MOTOKa  0e3
COOTBETCTBYIOIIETO N3MeHEeHHs 3HaueHus: PCR.

Nuorga mxutrep PCR  MOXeT 3HAaYMTENbHO MNPEBBIATH JOIYCTUMBIE
3HaueHusd + 500 ns u He Bce Aekoaepbl MOTyT 3To oTrpadorars. Mupopmanus PCR
nepegaeTcsa B MOJE aJalTalyy MMakeTa TPAHCIIOPTHOTO MOTOKA, MPUHAJIEKAIIETO K
COOTBETCTBYIONICH mporpamme. MHpopmarus o tune mnaketoB TS Haxomutcst B
cootBerctBytomeir PMT. Tabnuma PMT conepxut Tak HaszbiBaembii PCR PID,
yale BCEro IS 3TOM 1ienu ucnoib3yioT PID Buaeo. Otot PID Henp3st ynansaTe U3
MOTOKA, TaK Kak 0e3 Hero OyJ1eT HEBO3MOXKHO JACKOAupoBaHue cepBucoB [10].

Bxkiaaka About mo3BossieT moyiyduTh HHPOPMAIIMIO O TaHHOM MPOTPaAaMMHOM
MIPOIYKTE U anmapaTHOM 00ecTieueHnH, N3roToBmsieMoM kommanueit ABC.

Ha  Bkmaake LOg  orobOpaxarorcs  COOOIIEHHS  MPOTPaMMbl O
(GYHKIIMOHUPOBAHUM  TIPOTrPAMMHO-AINIAPATHOTO  KOMIUIEKCA W TapamMeTpoB
00pabOTKM MM TPAHCIOPTHOTO MOTOKa. Takxke 31ech (PUKCUPYIOTCS COOOUIEHUS O

BO3HHKAIOMIUX a4 TPAHCIIOPTHOM IIOTOKC OIMOKax.

2.5 Tlopsamok mpoBeaeHMS JIa0OPaTOPHOTO UCCIEIOBAHUS

JlaGopaTtopHoe wucCcIeAOBaHHE COCTOMT M3 3-X dacTedl. B mepBoii yactu
MIPOU3BOAUTCS MCCIEAOBAHUE TPAHCIIOPTHOTO IMOTOKA B BHJIE 3aMMCAHHOTO (pailna
cragaapra DVB-T, Bo BTOpOW 4YacTH MCCIIENYyeTCsl TPAHCIOPTHBIM IOTOK B BUJIE
3anucaHHoro ¢aina cranmapra DVB-T2 u B Tperbeit yacTd TPOU3BOAUTCS

HCCIICAOBAHNC  TPAHCIIOPTHBIX  ITIOTOKOB, IMOJYYCHHBIX 0T HU3MCPHUTCIBHOI'O

41



npuemHuka DVB-T2 u cmyrHukoBoro pecuBepa PBl mo unrtepdeiicam ASI u
3alMCaHHBIMM B TAMATh KOMIBIOTEpAa B BUAE (aillioB ¢ MOMOIIBIO amMapaTHBIX

AHAJIM3aTOPOB TPAHCIIOPTHOI'O IIOTOKA.

AHTeHHa IMB

CnyTHUKOBbIN
pecusep

CnyTHuKoBas
aHTeHHa KoMMmyTaTop TpaHCMOPTHLIX NOTOKOB

L

AHanuaartop
Alitronika
AsiPod
(AT4USB)

AHanusartop
Dektec
DTU-245

DVB-T/T2
NPUEeMHUK
Alitronika

AT78USB

BY-Hecyuwan
Tp. noTok
usSB

Paboyee mecTo 1 Pa6oyee mecTto 2

Pucynok 2.21 — Cxema nporpaMMHO-anmnapaTHOTo J1abopaTOPHOTO KOMITJIEKCa

CTpykTypHas cxema MpOrpaMMHO-AMapaTHOro J1a00paTOPHOTO KOMILIEKCa
MIPEICTaBJICHA HA pUCYHKE 2.2]1 M BKIIIOYAET B ce€0S KOMIBIOTEPHI C YCTAHOBJICHHBIM
Ha Hero mpukianHabiM [10 4T2 Content Analyser u DVS Station 3, ananuzatopsl
tpaHcnoptHoro moroka Alitronika AT4USB AsiPod, DekTec wu3smepuTenbHbIi
npuemHuk Alitronika AT78USB, cnytHukoBbiii pecuBep PBI, choyTHHKOBYIO
aHTEHHY U aHTEHHY JEIMMETpOBOro nuamnazoHa. Cxema J1abopaTOpHOro KOMILJIEKCa
dbopMupyercss 0 Hauyaiga MPOBEACHHUS JTabOpPaTOpHO WCCIEAOBAaHUSA CHIIAMU
nepcoHana ynadboparopur. Heobxoaumoe st IpoOBEAEHUs CHEHMATIN3UPOBAHHOE U
MIPHUKIIaTHOE TIPOrpaMMHOE 00ECTIeUeHNEe TaK)Ke 3apaHee JOJDKHO OBITh YCTAaHOBIICHO

Ha KoOMIbIOTephl pabounx MecT. KoinnuyecTBo paboymx MECT OTrpaHUYEHO
42



KOJHMYECTBOM aHAJM3aTOPOB TPAHCIOPTHOTO moToka. [lpu 3apaHee 3amucaHHBIX
MPEG noTokax co CIyTHHKOBOTO pecHBepa M MU3MEpHUTeNbHOro npuemauka DVB-
T/T2, xoinM4ecTBO PabOYMX MECT MOXKET OBITh OTPAHUYCHO TOJBKO KOJHUYESCTBOM
KOMITHIOTEPOB B JIA0OPATOPHH.

B nabGopatopHoMm KoMIuiekce wucnolyibdyercs mnpukiaaHoe [10 kommnanuu
Advanced Broadcast Components Ltd, xoTopoe 3apaHee ckauMBaeTCs C caiTa
kommaunuu (http://www.4t2.eu/4T2-Content--Analyser/4t2-content--analyser.html) wu
DVS Station 3 ¢ caiira http://www.alitronika.com/products.htm u ycranaBiauBaercs

paboTHUKamu 1abopaTopuu Ha paboUne KOMIBIOTEPHI.

2.5.1 UccnenoBanue TpaHCIIOPTHOIO MOTOKa cTanaapta DVB-T.

3anycture mnporpammy 4T2 Content Analyser. Otkpoiite (aitn ¢
TPAHCTIOPTHBIM MOTOKOM «XabapOBCK».

1. OOpatute BHUMaHuUE, Kakas wuHpoOpMalus oOToOpakaeTcs (WM He
otobpaxaercs) Bo Bkiagke 12-Ml. Chenaiite CpuHIIOT ¥ TIOSICHUTE €r0 COACp KaHNe
(W1 OTCYTCTBHE COZCPKAHNSA).

2. IIpocmoTpuTe, Kak OTOOpakarOTCs OIMMOKH TPAHCIOPTHOTO IMOTOKA BO
Bkiaake TR 101 290. CaemaiiTe COOTBETCTBYIOIIKME BBHIBOBI 00 OIIMOKAX pa3InYHbIX
IPUOPUTETOB U KaK OHM BIMSAIOT Ha BOCIPOU3BEIACHUE BUACONporpaMmbl. Cremnaiite
CKPHUHIIIOT.

3. IIpocMoTpuTe cOCTaB CIIy>)KEOHBIX TaONHI] MPU aHAIU3E TPAHCIOPTHBIX
moToKOB «XabapoBck» Bo Bkiaake S| Tables. Cnenaiite BbIBOm 0 cocTaBe
0TOOpakaeMbIX TaOJHII, IPEACTABICHUAS UX coiep)aHus. To ke camoe MpoJenanTe
pyU  TPOCMOTPE CEPBUCOB M HUACHTH(PUKAIMOHHBIX HOMEpPOB IepeaBaeMbIX
pecypcoB (PID). OOpatute BHHMMaHuWe, KaK pachpeeieHbl HACHTU(UKAIMOHHBIC
HOMEpa B TpaHCHOpPTHOM TMoTOoke. CremaiiTe BbIBOABI 00 OTIMYMHM OTOOpaKEHUS
nH(}OpMAaIMU IPH aHaNIM3€e TpaHCTOPTHHIX MoTokoB DVB-T u DVB-T2.

Beinumnre, Kakue TeENEBU3HMOHHBIE IporpaMmsl nepepatorcss B TII
«Xabaposck». [Ipu sTom 3adukcupyiiTe ux pacrpeaesieHue mo BlIokeHHbIM B 12-Ml

notokaMm PLP wunu orcyrcTBuM TakoBbIX. ChenaiTe BbIBOA O CKOPOCTU NEpeaadu
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paznmuyHbiXx PLP waM OTHENpHBIX TENEBU3MOHHBIX M Paguo MNPOrpaMM B OOIIEM
TPAHCTIOPTHOM TOTOKE.

4. B okne Bkiaaku Service/PIDs mpocMoTpuTe Bce cepBHCHI (IiepeaaBacMbIe
nmporpammel) U cooTBercTByromue uM [IM/[p1. 3adukcupyiite Bce mepemaBacMbie
CEPBUCHI B AHAJIM3UPYEMOM TPAHCTIOPTHOM MoToke. ChenaiTe CKpUHIIIOTHI U BHIBOBI
o UHGOpPMaIIUU B TJAHHOM OKHE.

5. Bo Bxmaake Video Analysis mpocmorpure Bce TiepenaBaeMbie B
TPAHCIIOPTHOM TOTOKE cepBUCHL. CrenaiiTe BBIBOABI O pPa3jIU4YMH OTOOpPaKEHUSA
CEpBHCOB IpH aHaIKM3e TpaHCHOPTHHIX MoTokoB DVB-T u DVB-T2.

6. 3adukcupyiite coliepKaHue M 4acTOTy NepeAadyu TaOJHI] B TPAHCTIOPTHOM
OTOKE ¢ ucHoip3oBanueMm Bkimagku Table Distribution. Cpenaiite ckpuHIIOT U
COOTBETCTBYIOIIINE BBIBOJIBI.

7. C nomourpto Bkiajnku PCR mpoBepbTe, YKIAIbIBAIOTCS JIM TMOKa3aTelu
3anepxek curnaga MPEG B pamku tpebyembix. CrenaiiTe BBIBOABI U MOJATBEPAUTE
WX CKPUHIIIOTAMH.

2.5.2 UccnenoBaHue TpaHCIIOPTHOTO MOTOKA cTanAaapta DVB-T2.

3anycture mnporpammy 4T2 Content Analyser. Otkpoiite ¢aitn ¢
TPaHCTIOPTHBIM MOTOKOM «HOBOCHOUPCKY.

[IpoBenute Te e camble HCCIENOBAaHUS, COJIEpPKAHUE KOTOPBHIX YKa3aHO B
nyHkTax 1-7 uccienoBanus notoka cranaapra DVB-T.

CnenaiiTe BBIBOJBI 00 OTIMYMSAX CTPYKTYPHI U OTOOpakeHWs MHGOPMAIH B
TpaHcnopTHIX Totokax DVB-T u DVB-T2.

3.5.3 TlpoBeauTe 3amuch TPAHCTIOPTHBIX MOTOKOB, MPUHUMAEMBIX C TTIOMOIIHIO
usMepurenbHoro mnpueMmHuka Alitronika wam  conytHukoBoro pecuBepa PBI.
[IpoBenuTe mepeyeHb WCCIEIOBAaHUA B COOTBETCTBMM C TMyHKTamMu 1-7 s
uccnenoBanus noroka DVB-T. Caenaiite CKpuHIIOTHI U COITPOBOAUTE UX BBIBOJAMU

0 pe3yJibTaTax UCCICIOBAHUA.
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2.6 ConeprxaHue oT4yera

OTuer BBINOJNHSAETCA B DSJIEKTPOHHOM BHJIE€ C HCIIOJIB30BAHUEM JIHOOOTO
COBPEMEHHOI'0 TEKCTOBOI'O PEAAKTOPA.

OT4er TOJDKEH colepKaTh:

1. Temy nabopaTopHOTo HCCIEAOBAHNUS;

2. Ilens ¥ n3y4aeMble BOIIPOCHI 110 UCCIIETOBAHUIO;

3. CTpyKTypHYIO cXeMy J1a00paTOpPHOM yCTaHOBKH;

4. HazHaueHue U KpaTKue TEXHUYECKUE MapaMeTpbl IPUOOPOB, UCIIOJIb3yEMbIX
IIPY ITPOBEJICHNUH UCCIIEIOBAHUS;

5. OroOpaxkeHue MOpsAIKa MPOBEACHUS HCCIENOBAaHUN CO CKPUHLIOTaMU M
KpaTKUM MOSICHEHUEM XOJa padOoThl;

6. BeiBOABI 110 TIEPBOM, BTOPOU U TPETHEN YACTH UCCIEAOBAHUS.

2.7 Tlopsimox 3amm|TBl OTYETa MO JAOOPATOPHOMY HCCIENOBAHUIO U

KOHTPOJIBHBIE BOIIPOCHI

Jnsg  3ammTel  IpPEnoJaBaTEN0 IPEACTABISICTCS  BBINOJHEHHBIM OTYET B
AJIEKTPOHHOM BHJE Ha (uieni-HocuTene. B ciydyae MONOXKHUTENbHOM OLEHKU IO
O(pOPMJIEHUIO OTYETa, CTYJAEHT JAOJHKEH OBbITh TOTOB OTBETUTh HA KOHTPOJbHBIC
BOMPOCHL. Eciay OTBET MOJIOKUTENbHBIA, TO J1TaOOpaTOpHOE HCClEAOBaHUE OyAeT
3aUTEHO C BBICTABJIEHUEM 3aueTa B >KypHal JJA0OPAaTOPHBIX padOT, XpaHSALIUICS B

y4eOHOM J1abopaTopuHu.

KoHTpobHBIE BOITPOCHI:

1. B uem npenmymiecTBo 1upPOBLIX METOIOB BEIIaHUS?

2. PackpoiTh a00peBuatypy DVB-T/T2, DVB-S/S2, DVB-C/C2, DVB-H.
3. Uto takoe MPEG?

4. B uem otimimaue MPEG-4 or MPEG-2?

5. Yem ornuuarotcs omnbku 1,2 u 3-ro npuopuTeToB?
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6. Uto takoe TpancnoptHbiid moTok MPEG-2TS u xak o ¢popmupyercs?

7. Kakyto undopmanuto necyt PAT u PMT taGnuip1?

8. Kakyro undopmanuro HecyT NIT u CAT Tabmuiisi?

9. Kakyto nnpopmanuto necyt EIT, SDT u TDT Tabnurst?

10. B uem oriuure multiple PLP ot single PLP pexxumoB?

11. Yro takoe T2-MI u 151 4ero oH UCHONIB3yeTCs?

12. HazoBuTe mapamMeTpbl MOAYJISILUU 1-ro MyJIbTUILIEKCA.

13. HazoBute napameTpbl MOAYISIUU 2-TO MYJIbTUILIEKCA.

14. Yto Takoe MyJIbTHUILICKC.

15. Yro Takoe PES-nakeTs1?

16. B dyem oTiAMYME€ MPOrPAaMMHOIO  TPAHCIOPTHOTO  TOTOKAa  OT
MYJIBTHUILIEKCUPOBAHHOTO?

17. Yrto takoe PID u PCR?

18. JlJ1s1 4ero ucnoib3yrTCsl CEPBUCHBIE TaOIUIIbI?

19. Yto Takoe cepBUCH B TPAHCIIOPTHOM ITIOTOKE?

20. Jns dYero HEOOXOAWMO  IPOU3BOJUTH  MYJbTHIUICKCHUPOBaHHE/

PEMYIBTUILIEKCHPOBAHUE TPAHCTIOPTHBIX TOTOKOB MPEG?
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