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B Hayane

O undpOoBOM TENEBWUAEHUM NPUHATO flymMaTh, KaK O YEM-TO O4EHb
CNOXHOM. HO KOraa Mbl NOCMOTPYM Ha KOHEYHbIA Pe3ynbTar, TO
0OHaPYXMM YTO-TO O4EHb 3HAKOMOE; TO, K YEMY MHXEHEPbI-pas-
paboTYMKM TENEBU3NOHHOrO 000PYO0BAHNA CTPEMUINCH C CaMO-
O Hayana: 3HaHUs ¥ OMbIT, KOTOPbIE CTAHOBSTCS BCE OOLLMPHEE W
Ooraye, kKa4eCTBEHHOE BUAEO W ayavo, NEPEAAIOLLEE BLICTYNNEHNE
apTncTa 3pUTENbCKOM ayanTopun. EONHCTBEHHOE HOBOE B UMBPO-
BOM TENEBWOEHUM — 3TO CNOCO0, KOTOPLIM MHGOPMaLKS nepena-
ETCH 13 OOHOV TOHKM B APYIVIO.

JeicTBUTENBHO I BAXHO, Kak nepenaetcs coobLieHne? ApTuCTy

Y 3pUTENIO (a BO MHOIVIX CTPaHax — W PekNaMoaaTento), HaBepHoe,
BCE PaBHO, KakUM NyTem NpoxoauT curHan. OHW MOryT Noydatb
NOMb3Y OT YYYLEHHbIX XapakTePUCTUK LMPPOBOro TENEBUAEHNS,

He 3Hasd N0APOBGHOCTEN ero GYHKUMOHVMPOBaHNS. A Hayka — BOT rae
NPOVCXOANT Camoe MHTEPECHOE. TeM 13 HaC, KTO 3HAKOM C TEXHMYE-
CKOVi CTOPOHOW TEeNEBUAEHWS, HE BCE PABHO; V1 Mbl 13BEKAEM MOSb-
3y 113 3HAYMTENBHOMO NPOrpecca TENEBN3NOHHON HayKu Ha NPOTSXe-
HIV nocneaHvx 60 NeT, 1 B 0COOEHHOCTU, 13 OOCTUXEHMI B 06nacTu
LMGPOBOro TenesmaeHys 3a nocnearve 20 net.

CwurHansl NporpamMMHoOro BUAEO, LGPOBOro 3ByKa U COMYTCTBYIOLIMX
CNyXeOHbIX AaHHbIX BMECTE COCTaBNSIOT UMMPOBOM TENEBU3VOHHbI
cuUrHan. B Mvpe aHanoroBoro TeNeBUaeHUS BUAEO W ayamno CneayioT
OT UCTOYHMKA CUrHANO0B A0 AOMALLUHEro TeNEeBMU3MOHHOMO NPUEMHMKA
NONHOCTLIO 060COBNEHHBIMW NYTAMU. LIndpoBbIE CUrHans MoryT
ObITb OPraHr30BaHbl ¢ MHOrO OOMbLINM KONMYECTBOM CTEMNEHEN
CBOOOABI;, BUAEO, ayamo 1 Opyrve CurHansl paboTaloT COBMECTHO

Kak noTOK AaHHbIX. BCE, 4TO Ham HEOBXOAMMO 3HaTb, 3TO Kak opra-
HI30BaHbI AaHHbIE, YTOObI 13 HYX MOXHO OblN0 BLIOPATL TO, Y4TO HaMm
HY>XHO.

TpaanuMoHHOE TeNneBnaeHve

Mbl MOXEM Ha3BaTb aHaNoroBOe BYAEO ¥ aHANOroBOE ayano
3NeMEeHTaM1 TPAOULMOHHOIO TenesnaeHnd. Ho npy aTom BaxHO
0CO3HaBaTh, YTO Mbl BCE ELLE MbITAeMCs BBINOMHATL TPAANLNOHHbIE
3a0a4v... 1, MOXeT ObITb, YTO-TO Bonbluee. Lndposoe TenesnaeHne
NOCTPOEHO Ha OCHOBE aHaNoroBoro, ¥ Hawe noHruMaHue Ldpo-
BOrO TENEBUOEHVISI 3aBMCUT OT TOTO, YTO Mbl y>Xe 3Haem 06 aHano-

YuebHoe nocobue

roBoM TenesuaeHuy. CBET B IMH3ax Tenekamepbl 1 3B8yK B MUKDO-
CDOH&X ABNAIOTCA NO-NpexHemMy aHanorosbIMn. Buonmoe n3nydeHne
OT Aancnnea 1 3ByK B HaLLKX yllaxX — TOXe BCe ellé aHanoroBble
ABNEHNA.

Mbl yxe 3HaeM, HTO aHaNoroBOE TENEBUAEHME NPEACTaBNAET COO0N
«BbIOOPKY» BENUMHBI CBETOBOrO U3Iy4EHUS. 3HaYEHVst APKOCTI ONK-
ChIBAIOTCH BENMHNHON HANPXEHNA. A NONONHUTENBHAS HDOPMALS
OnMChIBAET LBET BHIOOPOK. C MOMOLLbI0 CUCTEMBI NEpeaaU BblGopKM
CUHXPOHU3MPYIOTCS Mexay COOO0M, a 3aTemM BOCNPOW3BOAAT M300pa-
XEHWEe NCXOAQHOW KapTUHKM Ha Halem aucnnee. AHaloroBoe BUaeo
PaCNPOCTPaHAETCS B BUAE «NOCNEA0BATENBHOrO» NOTOKA 3HAYEHNI
HanpsxeHns, CoaepXallero BCce AaHHble, HeOOXoaMMble AN CO3-
LaHNA N300paxXeHns, eCv NPUEMHIK 3HAET, YTO HYXXHO CAenaTth C
3TOW MHOOPMaLUMEN. VITak, Bbl MOXETE BUOETh, YTO 3aMEHVB BCEMO
HECKONBKO CAOB U KOE-4TO CAeNas No-aApyromy, YToOsl BOCNONL30-
BATbCHA TEM, YTO Mbl y3HAIW B TEHEHME NOCNEAHNX NATUAECATU NET,
Mbl MOXEM MOHATb, 4TO UM(MPOBOE BUAEO HE CAULLIKOM OTANHaETCA
OT aHaoroBoro.

Taknm 06pasoM, eCM Mbl HaYMHAEM C aHaNOrOBOr0 CBETA W 3aKaH-
4BaAEM aHanoroBbIM CBETOM, TOrAa 3a4em BOOOLLE HYXHO Lnd-
POBOE BKAE0? BO MHOMMX CRyyasax AaT4vki B1aeoKaMep co3aaioT
aHaIoroBoe BMOEO, HO B HACTOALLIEE BDEMS aHANIOrOBbIE 3HAYEHVS
HanpsxeHns, NpeacTaBNAtoLwme co60M MrHOBEHHbLIE 3HAYEHMS
BMAEO, NPaKTUYECKM Cpasy xe NpeobpasyloTcs B UMPPOBO BUL,
0€e3 CYLLECTBEHHOrO YXyaLIeHns. B HEKOTOPbLIX Cyyasx, Takmx kak
KOMMbBIOTEPHOE BMOEO v rpaduka, BUAEOCUTHAN cpasy reHepupy-
€TCs B UMOPOBOM GOPMATE, 11 B HOBBIX LIDPOBBIX TENEBN3NOHHbLIX
CUCTEMAX OH NMOCTYNAET Ha AMCIIEN, Tak HAKOrOa 1 HE MPUHMMAS
aHaNoroBbIv BUL.

MbI NO-NpexHeMy MOXeM nepeaasath WK NPUHUMATb TeNeBn-
31OHHbBIE CUIHABI MO aHANOroBLIM KaHanam B popmartax NTSC,
PAL nnn SECAM, HO Mbl yXe MCNoNb3yem LMOPOBLIE KaHanbl Ans
nepefayr TENEBM3VOHHbIX CUrHaN0B ¢ 60/1ee BbICOKMM KayeCTBOM
1 60NbLIE NPOU3BOANTENBHOCTLIO. LIMppoBOe TenesnaeHme ans-
€TCA AOCTYNHOM 1 NONE3HON HaCTbiO HaWew NOBCEOHEBHOW XM3HN.
HekoTopble 13 Hac ByayT NONb30BATLCS UM M CNOCOOCTBOBATH Er0
PasBUTWIO. A HEKOTOPbBIE U3 HAC OyayT NOb30BATLCH €0 NPENMy-
WEeCTBaMW, He 3Has aeTane ero GyHKUMOHMPOBAHMS.
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«HoBOEe» LMMPOBOE TENEBUAEHNE

LIndpoBblE CUrHaNBI ABASANCH HaCTbio TENEBUOEHNSA B TEHEHWE
MHOrMX neT. CHavana oHW Oblni CKPbITBI BHYTPW 000PYA0BAHWS,
HanpuMep, B reHepaTopax 1CnbiTaTebHbIX CUrHaA0B UV 3HaKore-
HepaTopax. [103Xe OHV CTanu UCMoNb30BaTLCS BO BCEX CUCTEMAX.
B a10OM y4ebHOM Nocobumn Ans NPOCTOTLl Mbl OyAEM paccmaTprBaTh
CHavana Tobko BUAEOYaCTb TENEBU3NOHHOMO CUrHaNa. 3BYK Tak Xe
OyneT UMBPOBLIM, ¥ ayano CyUrHansl 3aiMyT CBOE MECTO B MOTOKE
LMPPOBBIX AaHHbIX, YTOOB! ObITb BOCCTAHOBAEHHbLIMY B TENEBN3W-
OHHOM npuémHke. LIndposoe ayamo Mel Byaem paccMmaTprBaTh

B NOCNEeAyoLWMX rnapax.

LIndpoBoe BUAEO — 3TO NPOCTO PaCUMPEHME aHaNoroBoro BAEO.
Kak ToN1bKO Mbl NOMMEM, Kak GYHKUMOHMPYET aHanoroBoe BUAEO, Mbl
CMOXEM N1ErkO NMOHATD, KaK YCTPOEHO LMOPOBOE BUAEO, KaK C HUAM
obpallarbes, kak OHO pabOTaET, Kak OHO NPEBPALLAETCA B aHaNo-
rOBOE BMAEO ¥ KaK 13 aHanoroBoro BUAEO NOMy4aeTcs UMhpoBoe.
AHanoroBoe 1 UMGPOBOE BUIEO UMEIOT MHOXECTBO NPUMEPHO OaN-
HAKOBBbIX OrpaHn4eHnii. MHorve npobnemsl, KOTOPLIE MOTYT BCTPE-
4aTbCa B ULMOPOBOV 00NACTH, ABNAIOTCA PESYTATOM HEKOPPEKTHON
pabOoThl UCTOYHVIKA aHaNoroBoro Biaeo. CneaosarensHo, 04eHb
BaXHO MMETb CTaHAAPTHI, KOTOPLIE ABAANNCE Obl OTNPABHON TOHKOM
npu pa3paboTke 1 aKenyaTaumm kak uMdPOBbIX, Tak 1 aHan0roBbix
YCTPOWCTB.

Hiucna, onvcbiBatoLLVE aHaNOroBLI MUPD

[NepBble pa3paboTky LdPOBOro BUAEO ABNSNNCE NPOCTO UMPPO-
BbIM OMMCaHNEM aHanoroBoro BnaeocurHana B gopmate NTSC vnm
KOMMO3UTHOIO aHaNoroBoro BuagocurHana B popmare PAL. bbinn
paspaboTaHbl CTaHAAPThl, B KOTOPbLIX OblAW ONVCaHE! AKCHNyaTaLyoH-
HblE OrPaHVYeHVs U CneunMeuUMPOBaHbI YACIOBLIE NOKa3aTenn aaH-
HbIX, OMMCHIBAIOLLIE KAXABIA YPOBEHb HANPSKEHNSA 1 TO, KaK Kaxa0e
4MCN0 BbINO FrEHEPUPOBAHO MW BOCCTAHOBNEHO. B CBA3W C BLICOKOA
CKOPOCTbIO Nepefadv AaHHbIx ObI0 NPUHATO YNPaBASTb LdPOBLIMM
BVAEOJAHHBIMY U3HYTPK MO BOCbMU- NIV AECATNPASPSOHON WWHE,
HO NepBOHAYabHbIE BEPCUM CTAHAAPTOB OMUCHIBAIN TAKXe BHELL-
HEe MHOrONPOBOAHOE COeanHeHWe. Kpome TOro, CTaHaapTbl ON1ChI-
BaNM ONPEOENEHHYIO CNYXEOHYIO U BCOMOraTeNlbHylo MHPOPMaLMIO,
npefHasHaqYeHHyio 4N CUHXPOHU3aUMM NPUEMHIKA 1 NepeaaBae-
MbIX IaHHbIX, & Takxe AN NOAKMIOYEHNS A0MONHUTENBHBIX CEPBICOB,
HanpvMep, BIOXEHHOrO (MMOeAMPOBaHHOr0) 3ByKka. Mosxe, koraa
CTanu NpakT1ieckyt JOCTVXMMbl 601ee BLICOKNE CKOPOCTV 06paboT-
ki, Obin pa3paboTaH cTaHaapT 49 0AHONPOBOAHONO KOMAO3UTHOMO
noCnen0BaTeibHoro nHTepdeiica. B cBoen 0CHOBHOM pasHOBW-
HOCTW UM(POBOE BUAEO FBNSETCA UMBPOBLIM NPEACTABNEHVEM
aHanoroBoro curHana. Mpv ToM M3MEHEHVE YMCN0BbLIX AaHHbIX
NPOVCXOANT AOCTATOYHO ObICTPO, YTOOBI BMECTUTH M3MEHSIOLLIECS
BWAEOCUTHAbI 11 BCTIOMOTaTefbHbIE AAHHbIE.
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KOMMOHEHTHOE LM®POBOE BNOEO

Pa3paboTurki NepBOro NMOKOEHWS aHaNoroBhIX YCTPOWCTB CO cne-
uyanbHeIMy 3bdekTammn 0CO3HaMM NPENMYLLIECTBO Kak MOXHO Oonee
NOJHOMO Pa3AeNbHOrO MCMONb30BaHNS KDACHOMO, 3€N1EHOM0 1 CUHETO
BWOEOKaHaN0B B NpoLecce 06paboTkn AaHHbIX. [1pOoLECCh KOAMPO-
BaHusa-aekoanpoBarHnd B popmatax NTSC 1 PAL He aBAsioTcs Npo-
3payHbIMK, ¥ MHOFOKPATHOE NOBTOPEHWE NPOLEOYP KOAMPOBAHWS

1 OEKOAMPOBAHMS NPUBOINT K MOCTENEHHOMY YXYALWEHWIO Ka4eCTBa
curHana. Bvoeokamepa reHepupyeT CurHan ¢ He3aBrcUMbIMI KaHa-
namu ANg KpacHOro, 3e/1eHOr0 1 CUHErO LBETOB. Bblno Obl NyyLue
06pabartbiBaTh 3TV CUrHabl B CUCTEME C Kak MOXHO MEHbLLIVM KO-
4eCTBOM Npeobpa3oBaHwii 10 KOAMPOBaHMA KX B Gopmatsl NTSC
nnv PAL gns nepenaqv B npueMHMK. Ho onepupoBaHme ¢ Tpems
pa3AeNbHEIMI COrnacoBaHHbIMI KaHanamu MHGOPMaLLMA Ha TENEBW-
3VI0HHOM 000PYAOBaHMM NPEACTaBASET COOON AOCTATOYHO CNOXHYIO
NOrUCTUYECKyio Npodnemy. C NpakTU4ecKom TOHKV 3PEHNS 3TH TPK
CUrHana I0/MKHbl COCYLLECTBOBATb B OAHOM NPOBOE WK, Kak NpaBu-
N0, B OAMHAPHOM KoakcuansHoM kabene. Kak BhIACHAETCS, Mbl MOXEM
npOCTO NpeobpasoBaTb MaTPULLy 13 STUX TPEX KOMNOHEHTOB — KPac-
HOrO, 3€N1EeHOM0 W CMHEro BMAEOKaHanos — B 60Nee paunoHanbHbIl
KOMIMNEKC, COCTOSALLNIM 13 CHUrHana SpKOCTA 1 ABYX UBETOPA3HOCTHBIX
CUrHanoB, NPeobPas0BbIBaTL KaXAbIA 113 HYIX B LMGPOBYIO GOPMY W
MYAbTUNAEKCUPOBATL AaHHbIE B OAMHAPHbIN KOAKCHanbHbI Kabesb.
Mbl MOXEM ONEepUPOBaTh 3TVIM CUTHANIOM AaHHbIX 00Nee CBOOOIHO
N0 CPABHEHMIO C TPAAMUMOHHBEIM KOMMO3UTHBIM BUAEOCUTHAIOM B
dopmatax NTSC vnm PAL. Tenepb Mbl MOXeM paboTaTh C BEICOKO-
CKOPOCTHBIM MOTOKOM LIMPPOBBIX AAHHBIX. /1 XOTS 3TOT MHGOPMALIN-
OHHbI CUrHaN HECET B cebe SHEPruio, KOTOpasi M3MEHSeTCs ropasao
ObICTpee, HYem aHeprnd BuaeocurHana dopmaros NTSC munm PAL ¢
4acToTON OT 5 A0 6 MI'L, OH MOXET NepeaaraThca 6€3 NOTEPb U C
MEHBLLVMM pacxodamu Ha NpuemnemMble pacctosHus. Ecnmn Buoe-
OCWrHan NnpeobpaldoBaH B LhPOBOI GOPMAT, Mbl MOXEM NErko
13BMeYb NOOON 13 ero KOMNOHEHTOB AN1S1 HE3aBUCKUMOM 06pPabOoTKM,
a 3aTemM CHOBa CKOMMOHOBATb B LM(GPOBOM BUae 6e3 100aBOYHbIX
noTepPb WM B3aUMHOIO BAVISIHVIS MEX[Y KaHanamu,

KOMMOHEHTHBIE 1 LIMPPOBBIE TEXHONOMMW AAIOT CYLECTBEHHOE Mpe-
MMYLLIECTBO NPU KOHTPOJE Ka4ecTBa BUAEO, a ObICTPOAENCTBIE
LUMPPOBBIX YCTPOMCTB NO3BOMNIO CAENaTb MPOMYCKHYIO CNOCOOHOCTL
BIIOEO BICOKOM YETKOCTY peabHO OCYLLECTBUMON. Lindposas Tex-
HIKa FOAWTCS Takke and 00paboTki ¢ pasnnyHbIMM anropuTMami
cXatus, HeoOXOAUMbIMM A9 YMEHbLLIEHNS 0BLEro KonudecTsa
JaHHbx. Cerdac ctano BO3SMOXHbIM NepeaaBaTth BUAEO BbICOKON
YETKOCTM 1 COMYTCTBYIOLLEE MHOMOKaHaNbHOE ayavoCONPOBOXAEHVE
B N0N0CE, HEOOXOAMMON 1N BEICOKOKAYECTBEHHOIO aHanoroBoro
BMAEO B peanbHOM BpeMeHn. Bonpocekl, kacalolimnecs cxatma Buae-
ocvrHana, NofpPOOHO PaccMaTpUBaIOTCH BO MHOTUX MyOAMKaLmsX
(cM. pasnen «bubnnorpadus»), NO3TOMY OHW He ByayT UCCneno-
BaTbCS B AaHHOM y4ebHOM NOCoOUMn.
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Brok
ynpasnexuns
Kamepom

RGB kamepa

RGB
B/IEOMOHUTOP

Puc. 1. RGB kaHanbl 13 kaMepbl C NPAMbIM NOAKMIOHEHEM K MOHUTOPY

[lpoasurascb OT aHanoroBoro BUAE0
K UmppoBOMY

LIndpoBO NOTOK AaHHBIX MOXET ObITb 1ErkO Pa3but Ha COCTaBNs-
IOLLME er0 OTAENbHBIE KOMMOHEHTLI, 324aCTYI0 BLINOAHAOLLME TE Xe
BYHKUMW, YTO U VX aHaNoroBele NpOToTUNLL. Mbl Byaem npoaonxartb
3Ty @aHanorviio NPY ONUCaHUU 1 CPAaBHEHNM aHANIOroBOro U LdPOo-
BOI0 BWAEO. TOMBKO ACHO OCO3HAB CXOACTBO MEXAY aHANOrOBbIM U
LUMPPOBLIM BUAEO, Mbl MOXEM NEPEXOANTL K TENEBUAEHMIO BLICOKON
4étkoctn (HDTV), KOTOpOe 4acTo SBAseTcs UMGPOBLIM NpeacTase-
HMEM COOTBETCTBYIOLLETO aHANOrOBOro GopmMara BbICOKON YETKOCTH.

Bupeocvransl B opmatax NTSC 1 PAL ABNsi0TCS KOMNO3UTaMmm
TPEex KaHanoB BUOEOKAMEPbl, OCHOBHBIMW LIBETOBLIMYM KOMMOHEHTA-
MV ABNAIOTCA KDACHbIN, 3ENEHBIN 1 CUHWI, KOTOPLIE MATPULMPOBAaHbI
BMECTE C 00pa3oBaHMemM kaHana SpkocTv, 06beAnHEHHOro C MOAY-
NAUMOHHBIMY COCTaBNALLVMI NMOAABNEHHOW NOAHECYLLEN, COOep-
Xallymuy [Ba KaHana LBeToBOW MHGOpMaLmn. TpeTben CUCTEMON
0[HOKaHanbHOV KOMNO3WTHOW Nepeaadv aendetcs cuctema SECAM,
B KOTOPOW MCMONb3YETCA Napa YaCTOTHO-MOAYIMPOBAHHbIX MOOHECY-
WYX [ TPAHCMOPTMPOBAHNUA LBETOBOV MHMOPMAaLML. B CTYANMHBIX
YCNOBUSAX HET 0COObLIX TPEOOBAHMIA K TOMY, Kakol curHan — NTSC,
PAL vnn SECAM — ncnonbayetcs B Kaxaon Touke mexay RGB ceH-
copamu TENEBU3NOHHON NepeaaloLien kamepsl 1 RGB kaHanamu
OKOHEYHOr0 YCTPOKMCTBa 0TOOPaxeHus. BMecTe ¢ Tem, HECMOTPS

Ha T0, 410 NoHUMaHwKe popmatos NTSC, PAL nav SECAM asnsetcs
NONE3HbIM, HaM HET HEOOXOAMMOCTY NPOBOANTL HOBOE UCCNEA0Ba-
HIE 1 aHaN3 KOMMO3WTHOMO BUAEO.

KomnoHeHTHbIn RGB BracocurHan

Buaeokamepa pacliennseT CBeToBOe 300paxeHne Ha Tp OCHOB-
HbIX LIBETA: KPACHBIN, 3ENIEHBINA 1 CHWIA. CEHCOpbI B Kamepe npe-
00pasyioT 3TN OTAENbHBIE MOHOXPOMHbIE 00padbl B 0COOLIE 3/1ek-
Tpuyeckne curiansl. na pacnosHaBaH1s NEBOrO Kpast U BEPXHEN
rpaHunLbl N300paxerus K curHanam 000aBnAoTCS CBEAEHNA O CUH-
XPOHM3aUMn. [laHHble, HeOOX0AMMbIE ANA CUHXDOHU3AUMM AUCINEs
C nepefaioLLeit B1aeokaMepoit, MOryT BKIIOYATECA K B KaHan G
(Green — 3e8HbIN), UK NepuoanYecky 000aBAATLCS B Kaxabi 113
TPEx KaHanoB, U NepeaaBaTbCs OTAEbHO.

[MpocTenwmnmM cnocoboM NOOKMOHEHNS ABNAETCH, Kak 3TO NOKa3aHO
Ha puc. 1, npamMoe noakoyerre kaHanos R, G n B ot kamepsl K
BWOEOMOHUTOPY. B aHanoroBoM BUOEO CTaHAAPTHOW YETKOCTH (SD)
1 B aHANOrOBOM BMAE0 BBICOKOW YETKOCTH (HD) ncnonb3yercst oaHa
11 Ta Xe MHOrOMNpoBoAHas cuctema nepegayn. MHOronposoLHoe
COENMHEHNE MOXET CNOb30BATLCA B HEOOMbLLIVX MOACKCTEMAX

C NOCTOAHHOWM KOHQUrypaumen.

Takon MeTof, MO3BONAET FreHepPUPOBaThb Ha Kamepe 1 BOCIPOU3BO-
AVTb Ha OMCNee BbICOKOKAaYeCTBEHHOE M300paxeHmne. Ho nepeHoc
CUrHaNoB Mo TPEM pasaenbHEIM KaHanam 3acTaBigeT NHXEHEPOB
ObITb YBEPEHHBIMY B TOM, YTO 06pab0oTKa CUrHaN0B Ha KaXa0M KaHa-
ne 0CYWECTBAAETCA C OANHAKOBLIM OOLLMM KO3PPULMEHTOM ycune-
HISA, CABUIOM NOCTOSIHHOW COCTABNAOLLEN, BDEMEHHON 3a[1€PXKON
1 HaCTOTHOW XapakTepncTUkon. HenoCToaHCTBO KO3 GULIMEHTA
YCUNEHWA K OLLMOKa CABMIa NOCTOSHHOW COCTABASIOLLIEN MEXTY
KaHanamu MOXET Bbl3BaTb M3MEHEHNA LIBETA HAa AVCNee. Xapak-
TEPUCTUKM CUCTEMbI TAKKE MOTYT YXyALIATLCA BCNEACTBIUE OLLIMOOK
CUHXPOHM3auUMK, KOTOPBIE MOTYT MPOUCXOAWTL U3-3a Pa3INYHON
ANVHBl Kabenen nnu n3-3a pasdHbix cnocob0B Nepeaayn Kaxaoro
curHana u3 kamepbl Ha aucnnein. Bc& sTo MOXET Bb3BaTb CMELLEHME
N0 BPEMEHW MEX[Y KaHanamm, 4To NposBNAETCS B BUAE YMEHbLLE-
HIA KOHTPACTHOCTW N PAa3MbITVS 306paxeHNs, a B 0COOEHHO
CEPBbESHBIX CNYYasx — MHOXECTBEHHbLIE OTAENbHBIE MOBTOPAIOLLNECS
1300paxeHns. Pasnmymsa B HaCTOTHBIX XapakTEPUCTVIKaX Mexy kaHa-
NlamMu1 MOTYT BbI3bIBATb KDATKOBPEMEHHBIE NEPEXOAHbIE 3hdEKTHI, Kak
OYyaTO KaHa bl pekOMOUHUPOBaNuChb. Q4EBUAHO, HTO TPEMS KaHana-
MV HEOOXOAVMO MaHUMYNMPOBATH KaK OOHVIM.
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Bnok
NTSC/PAL NTSC/PAL RGB
yrnpasnexus Kopep nexkonep BMAOEO-
Kamepow (KOAMPOBLLMK) MOHMTOP
RGB kamepa
Puc. 2. BuneocwrHan, sakoavipoBaHHelii B dopmate NTSC nav PAL ong nepeaayn no 0AMHapHOMY KoakcuanbHOMY Kabento
Bnok
ynpasneHus SDI SDI RGB
Kamepow nepenarink NPUEMHUK BMAOEO-
MOHUTOP

RGB kamepa

Puc. 3. Lincdposas nepeaada no3sonset n3bexaTb CHXEHNS Ka4ecTBa aHanoroBoro curHana

Bknioyenne B cuctemy kogepa u gekogepa NTSC nnm PAL (puc. 2)
HKOMM 06pa30oM He CnocoBCTBYET YNPOLLEHMIO NPOLIECCa Nepe-
naun. EQVHCTBEHHO, OHK 0bneryaioT obpatleHme ¢ CUrHanom no
0AHOMY NPOBOAY B Npeaenax TeNeBU3NOHHOM CTyann. Mponyck-
Has CNOCOOHOCTb CUCTEMBI MO3BOAAET BE3 Kakoro-nnobo yuepba
NEePEHOCUTb TPV BruagocurHana ¢ yactoton 4,2 My, (NTSC) nnm
5,0...5,5MI'u (PAL). OaHonpoBoaHas KoHGUrypaums oenaeT npoLLe
NPOLECC Nepeaaydn BUOEOCOOOLIEHWI, HO MPY YBEMHYEHWN ONMHbI
TpakTa HeoBX0aMMO NPUHKMATL BO BHUMAaHMWE (Y4UTbIBATb) 4aCTOT-
HYIO XapakTepuCTUKy 1 COrnacoBaHne CMrHanoB BO BPEMEHW. Tak kak
CUrHabl APKOCTY U UBETHOCTM B KOMMO3UTHBIX CUrHanax opmMatoB
NTSC mnn PAL COBMECTHO MCNONb3yIoT nonocsl 4,2 My, 5,0 Ml
v 5,5 MI'u, To cneayet n3berars MHOrOKPATHbIX MOBTOPEHUI NPO-
Leayp KOAMPOBAHNA 1 AEKOANPOBAHWS.

[pn 3aMeHe BXOOALLMX B COCTAB CUCTEMbI LIMPOBBIX KOAEPOB 1
[IeKOEepOB Cxema CoeaNHEHNI (PUC. 3) HE CTAHOBUTCA CNOXHEE, HO
€€ NPOU3BOANTENBHOCTb 1 3PDEKTNBHOCTb MNPV 3TOM CYLLECTBEH-
HO ynyywaioTea. CKOpOCTb Nepeia4n JaHHbIX TENEPb COCTaBISET
270 MOwuT/C onst CUrHanoB CTaHaapTHOWM YeTKocTn 1 1,485 FouTt/c
[N CUTHANOB BLICOKOM HYETKOCTN. CurHanbl CTaHaapTHOW YETKOCTY
MOTYT ObITb NPEOOPa30BaHbl B aHANOroBLIE CUrHaNsE GopMaToB
NTSC vnn PAL gns nepenaqn no TpaamuUMOHHBIM BellaTeNbHbIM
TENEBU3VOHHBIM KaHanam. CyrHansl BbICOKOW YETKOCTV ANa nepeaa-
41 B 9PUP JOMKHbI OblTb CXaThl, HTOObI YAOXWUTECS B LUMPUHY NONOCH!
nponyckaHus cyLecTsyoLmx kaHanoB NTSC nam PAL.
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["aMMa-Koppekuus

AHaNoroBsIM GakTopoM, KOTOPLIA A0MKEH ObITb MPWHAT BO BHUMAaHWE
NPy ONEPVPOBAHMI BUAEOCUTHANIOM, SBASETCA MOHUMAHWE TOro, YTO
BMAEOONCINEN TOYHO BOCMPOU3BOINT SPKOCTb KAX/0r0 SNeMEHTa
n300paxenHna. Incnnen Ha OCHOBE 3NEKTPOHHO-NYHEBON TPYOKM
(3J1T, CRT) B CBOEM OCHOBE ABMAETCH HEJIMHENHBIM YCTPOVICTBOM,
BCNeACTBME STOr0 CBETOBAsA OTAa4a Ha BbIXOAE NPeaCTaBnser
€000V HENMHEMHYIO 3aBMCUMOCTb OT HANPSKEHNS!, MPUIOXEHHOIO

K ancnnelo. 9T1a 3aBUCKHMOCTb Ha3bIBAETCH NoKasaTenem raMmma
ycTporcTtea. Jns Toro 4toObl 3Ta 3aBUCUMOCTb MMENa MHENHbI
BY, B TENEBU3NOHHYIO CUCTEMY AOMKEH OblTb BHECEH NOMPABOYHbIN
K0aGGuUMeHT. To aTon npudnHe RGB curHansl B Buaeokamepe noa-
BEPraioTCA raMma-kKoppekLyn ¢ NOMOLLBIO 06paTHON GyHKLK IJTT.
CurHansl ¢ ramma-koppekupen obosHadaiotea R, G' v B'. 3Hak
«MPUM> («'») yKa3blBAET Ha TO, YTO A1S BEIDABHMBAHMA NepetaToy-
HbIX XapakTEPUCTVK TENEBM3VIOHHOM Kamepsl 1 BUAEOAMCNNES Obin
CMONb30BAH NOMPABOYHbIA KOIPDULMEHT. V1 XOTA MCNONb30BaHNE
3Haka «mpyM» MOXET NOKa3aTbCA HECKONBKO MPOMO3IKNM, BCea-
CTBME 4YEro OH MHOrAa OWWOOYHO OMyCKaeTCs, B JaHHOM y4eOHOM
nocobwn Mel Bcerpa Gyaem 1cnonb3osath ero 1t COXpaHeHrs B3a-
MMOCBS3M C HOPMATUBHBIMI JOKYMEHTAMM.

HoBbIE XWUOKOKPUCTANIUHECKME 1 MNA3MEHHBIE OVUCMNEN B NOCNEA-
HEe BpemMs CTaHOBATCS BCE 60nee pacnpOCTPaHEHHEIM, NO3TOMY
HEKOTOPbIE MOTYT N0AyMaTh, YTO ramMMa-koppPekLmns B OyayLiem
yxe He notpebyertca. OOHaKo Yen0BEHECKOE 3PEHNE TAKXE VMEeT
HENVHEHYIO XapakTepUCTUKY BOCNPUATIS MHTEHCUBHOCTI CBETA,
KOTOPas ONUCLIBAETCS CTENEHHOM DYHKUWEN C noka3aTenem cre-
NeHV NpUbAM3NTENLHO paBHeiM 1/3. Ina obecneyeHrs HannyyLe
KOHTPACTHOCTI 300paXeHns 1 COOTHOWEHUS curHan/wym (S/N)
KOOVPOBaHWE BUOEOCUIHaNa OCYLLECTBNAETCS C UCMONb30BAHVEM
TOW Xe caMOW CTEeNeHHOM MyHKUMM, 3TO HasbliBaeTCcs abCTPAKTHEIM
KOOVPOBAHNEM.
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Kpueas ramma no BT.709

cTeneHHas
yHKUMS

ramma X(V,)

ANT (V)
‘ nVHelHast
HKLINA
ramma X(V,) (by 4
ramma T(V,)

Kpueble ramma: BT.709, 3J1T n cuctemol

Puc. 4. Mamma-koppekums no cranaapty [TU-R BT.709 nononHaeT xapakteprnctuky avennes Ha ocHose OJ1T

aMmMa-koppekums — aTo 60/bLUe, YeM NPoCTO
VICNPaBNeHVe XapakTepuUCTUKY AMChnes Ha OCHOBE
Sl

amma-koppekLus, Heobxoavmas ans aycnnees Ha ocHose IT,
ABNSETCA NPAKTUYECKM ONTUMaNbHONM Ang abCTPaKTHOM KOPPEKLMN.
[10 3TOV NPYYMHE B PaMKax UCMOAb30BaHKS METOANK C ramMma-Kop-
peKLMER HE0BXOAMMO OCODEHHO TLIATENBHO NPOBOANTL OLIEHKY
CUCTEM, B KOTOPbIX NPUMEHSAIOTCS NONPABOYHbIE KOSDOULIMEHTHI.

Ha pvicyHke 4 nokasaHa raMma-koppekuns, NpeacTaBneHHas B BUae
CTENEeHHOM BYHKUMM C nokasaTenem cteneHu, pasHeiM 0,45, kak aTo
onpeneneHo ctanaapTom ITU-R BT. 709 — OCHOBHbIM CTaHAAPTOM
[Ns UMBPOBOrO BUOEO BBICOKOW HYETKOCTW. 3Ta ramma-koppekumns
NPVIMEHAETCA B BUOEOKaMEDPaX AN YCTPAHEHWS HENMHENHbIX 1CKa-
XEeHWUN B ancnnesax Ha ocHose IJ1T 1 ana npoBengHWs abCTpakTHOro
KooMpoBsaHus. HenvHelHocT B SJ1T Ancnnesx onvcelBaioTes cre-
NEHHOV QYHKLIMEN C NOKasaTenemM CTENeHN, NexXallyM B avanasoHe
0T 2,2 00 2,6, Ana 6onblunHcTBa OJ1T OH paBeH NPpUMEPHO 2,5.
PesynbTupyioLLlee 3Ha4eHne raMMbl N BCER CUCTEMbI PABHO NpK-
MEPHO 1,2, 4TO NPakTUYECKM UagansbHO ANA TUMMYHBIX YCIOBUI NPO-
CMOTPa. 3Ta xapakTepucTika BBOAUT NPUONN3UTENBHYIO MONPaBKy
Ha BOCMPUATIE YEN0BEKOM APKOCTM 300OPaXEHNS, HTO, B CBOIO O4e-
pe/lb, NO3BONSET YMEHbLLUNTL KOAMYECTBO OUTOB, 00A3aTENBHbBIX MPW
NepPeBoaE BUOgOCUrHana B UhpoByo GOpMy A5 ero nepeaayu.

[Mpeobpasosanue curHana R'G'B’ B curHan apkocTm
1 LUBETOPA3HOCTHBIV CUTHaN

KpaCHbii1, 3€NEHBIN U CUHWIA BMOEOKOMMOHEHTEl CBOMCTBEHHbI
YCTPOMCTBAM 3axBaTa CurHana BuaoeoKamepsl, 1 OHV MOYTH BCeraa
MCNONBb3YIOTCA onepaTopamMu Npv ynpasieHun UBeTamm BUOEON30-
Opaxenus. Cructema upetonepeaayn RGB, ogHako, aBnseTcs He
camblM 3PPEKTUBHBIM, B CMbICIE NPOMYCKHOWM CNOCOOHOCTH, METO-
JOM nepeaayv n3006paxeHrs B npoLecce 06paboTku BUAEO, NOTOMY
YTO BCE TPV KOMIMOHEHTA AOMKHEl MMETb OAMHAKOBYIO NMPOMYCKHYIO
CNOCOOHOCTb. HenoBeveckoe 3peHre 6onee YyBCTBUTENBHO K M3Me-
HEHUAM YPOBHEN APKOCTH, YEM K M3MEHeHMaM LgeTa. Cneaosaress-
HO, Mbl MOXEM YNyHLWNTb 3PDEKTUBHOCTb NCMONB30BAHKA MONOCH
APONYCKaHUa NyTeM BbIAENEHVSA NOMHON NONOCH YaCTOT APKOCTHOW
MHPOPMAaLWK 1 NPeaoCTaBNeHrs Ni0O0o YacTy OCTaBLIENCS A0CTYM-
HOW NMONOCHI 4aCTOT NOA MHOOPMALMIO LIBETOPA3HOCTHOIO CUrHana.

MpeobpasoBaHvie KOMNOHEHTOB BUAEOCHUITHANOB B 3HAYEHNS APKO-
CTV 1 UBETOBOW PA3HOCTV YMEHbLIAET KOMMYECTBO NepeiaBaemon
NHPopMaLm. Mpu HaNM4KMM OJHOMO KaHana apkocTn (Y') C NOAHOM
NOMIOCON HaCToT, B KOTOPOM NpeacTaBneHa MHpopmMaums 0 ApKoCTH
1300paxeHns 1 GParMeHT curHana, Aa UBETOPA3HOCTHBIX KaHa-
na (R'=Y’ n B'=Y’) MOryT nMmeTb monocy 4acToT, MOYTY B ABa pasa
MEHbLLYIO, YEM NOOCa KaHana apkocTu, 1 Npn 3TOM BCE Xe Npeao-
CTaBATb OOCTATOYHYIO MHMOPMaUWIO O LUBETE. BCE 3TO N0O3BONSET
C NOMOLLIO NPOCTOW NIMHEHON MaTpULl NPOBOANTL NPeobpaso-
BaHve R'G'B’ B Y’, R'=Y’, B'=Y’. OrpaHun4eHe noaocs 4acToT upe-
TOPA3HOCTHbIX KAHANOB OCYLLECTBASETCA NOCNE MATPUYHOIO Npe-
0bpasosaHud. Korpa kaHansl BoccTaHaBnmBatoTes B popmat R'G'B’
QNS 0TOOPAaXeHUa Ha ancnnee, anemeHT (GparmMeHT) ApkoCTU BOC-
CTaHaBMMBAETCH B MOMHOV MOMOCE, a NPOCTPAHCTBEHHLIN LIBETOBOW
dparMeHT orpaHn4vBaeTCs NpreMnemMsim 06pasoM. B cneayioLmx
naparpadax v Tabnuuax paccMmarpyBaeTcs NpoLecc Npeobpaso-
BaHua R'G'B'BY’, R'-Y', B'-Y’, KOTOpbIV NPOUCXOAMT B KOAEpax 1
Jlekonepax.
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KomnoHeHTol Y’, R’-Y’, B’-Y’, 00bI4HO MCMNO/b3yEMbIE A1 aHANOr0OBOro KOANPOBaHUS

dopmar  1125/60/2:1, 720/60/1:1 525/59.94/2:1, 625/50/2:1, 1250/50/2:1
% 02126 R +0,7152 G’ + 0,0722 B’ 0,299 R’ +0,587 G’ + 0,114 B’

R-Y 07874 R - 0,7152 G’ - 0,0722 B’ 0701R' - 0,587 G' - 0,114 B’

B-Y ~0,2126 R’ - 0,7152 G’ +0,9278 B’ —0,299R’ - 0,587 G’ + 0,886 B'

AHanoroBble KOMNoHeHTbl Y’, P’b, P’r

dopmar  1125/60/2:1 (SMPTE 240M) 1920x1080(SMPTE 274M) 525/59.94/2:1, 625/50/2:1, 1250/50/2:1
1280x720 (SMPTE 296M)
% 0,212R’ +0,701G’ + 0,087B’ 0,2126R’ +0,7152G’ + 0,0722B' 0,299R’ + 0,587G’ +0,114B’
Pb (B'-Y')/ 1,826 [05 /(1 -0,0722)] (B'-Y') 0,564 (B'-Y')
Pr (R-Y')/ 1,576 [05/(1-0,2126)] (R-Y) 0,713 (R-Y))

KomnoHeHTol Y’, C’b, C’r, MmacluTabrMpoBaHue 1 cMeLLeHne gig LmppoBoro KBaHTOBaHUS

dopmar  1920x1080 (SMPTE 274M) 525/59.94/2:1, 625/50/2:1, 1250/50/2: 1
1280x720 (SMPTE 296M)
% 0,2126 R’ +0,7152 G’ +0,0722 B’ 0,299R’ +0,587 G' + 0,114 B’
Ch 0,5389 (B'-Y') + 350 mV. 0,564 (B'-Y') + 350 mV.
Cr 0,6350 (R'-Y') + 350 mV. 0,713 (R'=Y') + 350 mV

Tabnumua 1. ByoeokoMNoHEHTH SPKOCTY W LIBETHOCTY

KoMnoHeHT MpnbanxeHHoe 3Ha4yeHne

(SMPTE 170M 1 ITU-R BT.470-6)

Y 0,299R' +0,687 G’ +0,114B'

NTSC | ~0,2680 (B' - Y') + 0,7358 (R' - V')
NTSC Q 0,4127 (B' - Y') + 04778 (R' - Y')
PALU 0,493 (B' - Y')
PALV 0877 (R -Y')

SECAM Dr ~1,902 (R'-Y)

SECAM Db 1,505 (B' - Y')

Tabnuua 2. 3HaueHyist rapamMeTpOB SPKOCTY 1 LBETHOCTY /1S KOAMPOBaHNS KOMMO3NTHOMO
BUagOCHrHana

MoaBeprimnecs ramma-koppekumnmn komnoreHTsl R'G'B’ npeobpasy-
I0TCS B MaTpULLy 0na GOPMUPOBAHKA ramMmmMa-CKOPPEKTUPOBAHHOMO
KOMMOHEHTa ApKOCTW, 0603Ha4aemMoro Y', 1 ABYX LIBETOPA3HOCTHbIX
KOMMOHEHTOB. KOMMOHEHT SIPKOCTU 1 LIBETOPA3HOCTHbIE KOMMOHEH-
Thl 0Opasyiotes u3 R', G’ v B’ 1 nMEIOT 3Ha4eHVst, NpeACTaBNEHHbIE
B TabMUe 1 (BeNMMHbl KOSOMULMEHTOB NPUBEAEHD! B BOLTAX).
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B tabnuue 1 nokasaHbl AvManasoHsl HanpskeHui gas npeobpaso-
BaHva R'G'B' B Y, (R'-Y'), (B'-Y’). CurHan apkocti MMeeT auHa-
Mmuydeckmii ananasor ot 0 4o 700 mB. LIBeTopa3HOCTHbIE CUrHanbl
R'-Y’' 1 B'-Y’ MOIyT UMETb pasnuyHble OMHaMMYEeCK1e a1Manas3oHbl B
3aBVCUMOCTI OT 3HAYEHWI KO3DOUUMEHTOB MacLITabnpoBaH1s npu
npeobpasoBaHnM B pasHble KOMNOHEHTHEIE (POPMaThl. AHANOrOBbIN
KOMMNOHEHTHBIN (hopmart, 0603Havaembli kak Y'P’bP’r, maclitabupy-
eTcd Tak, YTo 00a LBETOPA3HOCTHBIX CUrHaNna UMEOT AVHAMUYECKII
AvanasoH =350 MB. B pesynbTaTe ynpoLaercs npouecc 06paboTku
B1aeocurHanos. [na nonydeHnsa aHaqennii B opmate Y'C'bC'r,
00ObIYHO UCNONB3YEMOM B LIPOBLIX CTaHaapTax, BennynHbl Y’ P'bP'r
MMEIOT CMelLLieHVe. B pesynbTate 06paboTki 06pasyioTcs BUAeo-
KOMMOHEHTbI: Y’ 1 KaHan apKoCTW, NOACOHbIA MOHOXPOMHOMY
BWAEOCUrHaNY, ¥ ABa LUBETOPasHOCTHbIX kaHana C'b v C'r, no koTo-
PbIM NepefaéTcs curHan LUBeTHOCTN 6e3 nHdopMaLn O SPKOCTY.
Bce a1v1 kaHansl COOTBETCTBYIOLMM 00pa30M MacLUTabnpoBaHs! a1
JanbHenero npeobpasosaHnd B LPOBOI BUA,

Nt ncnonb3oBaHns B pasHbX MPUAOXEHUAX NPVMEHSAETCS HECKOSb-
KO pasnn4HbiX GOPMAaTOB C LIBETOPA3HOCTHBIMM KaHanamu. B yacT-
HOCTW, BaXHO 3HaTb, 4TO A9 KOMMO3UTHOTO KOAMPOBaHWS GOPMATOB
PAL, SECAM 1 NTSC B HacTosLLEE BPEMS MCMONb3YIOTCA ApYrie
3Ha4eHnsa K03 ULMEHTOB, Kak 3TO NokasaHo B Tabauue 2.



PyKOBOACTBO MO MPOBEAEHMIO MBMEPEHUI XapakTEPUCTUK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTH

YuebHoe nocobue

5,5 My 10 6ut
ALN MapannenbHblii
2,75 MlNy 10 6ut NnoTOK
JlnneitHas CbY CrY
maTtpuua AlM MynbTunnekcop
2,75 My
AUM
10 6ut
RGB kamepa 13,5 MIy 10 6ut 27 My
[lenenue 6,75 My
Ha 2
TakTOBbIN Llenere
reHeparop a4
27 My,

Puc. 5. Oundposka RGB suaeocurHana 8 TB-kamepe

Lindposon BnoconHTeppenc

3AeCb YMECTHO NPOBECTM 0OLWMIA 0630D LdPOBBIX MHTEPDEICOB,
VCNONb3YEMbIX [/ NOAKNIOHEHNSA M1Pa aHaNoroBoro Braeo. CTpyk-
TYPHbIE CXEMbI, MPUBEAEHHBIE Ha PUCYHKaX 5-8, NOMOraloT NOHATh,
Kak 060pyaoBaHve Ans NPOM3BOACTBA BMAECO ONepupyeT LMPPOBhI-
MW KOMMOHEHTaMW BUOEOCKIHANOB. HECMOTPS Ha TO 4TO 3TU CTPYK-
TYPHBIE CXEMBI MNNIOCTPUPYIOT PABOTY CUCTEM CTaHOAPTHOM YETKO-
CTW, OOLLMI NPMHUMN PACNPOCTPAHAETCH U Ha GOPMaThl BLICOKO
4ETKOCTN. B dpopmartax BbICOKOM YETKOCTM YacToTa AMCKPETU3ALMN
V1 CKOPOCTb Nepeaaqn AaHHbIx OyayT Bille, a pasaensHble 10-6uto-
BbIE LLUMHbBI ANS CUrHAN0B APKOCTM W LIBETHOCTW MPOXOAAT Hepes
BCIO CMCTEMY, 4TO NO3BONSET YMEHbLLUWTH KOAMYECTBO KOMMOHEHTOB
CXeMbl, PAOOTaIOLMX Ha BHICOKMX CKOPOCTSAX Nepeaadu AaHHbIX.

"aMMa-KoppekTUpoBaHHbivi crrHan RGB (puc. 5) npeobpasyetcs ¢
MOMOLLBIO NIMHENHOW MaTpULbl B KOMIOHEHT SIpKOCTH, Y, 1 ABa Mac-
LWTabMPOBaHHbIX LIBETOPa3HOCTHLIX KOMMOHEHTa, P'b 1 P'r. Yenose-

4eCcKoe 3peHne 0osee HyBCTBUTESNBbHO K M3MEHEHUAM YPOBHEN APKO-
CTW, YEM K U3MEHEHNAM LiBETa. Tak kak YenoBeyeckoe 3peHre 6onee
HYBCTBUTENBHO K U3MEHEHNAM YPOBHEW APKOCTM, YEM K 3MEHEHVAM
OTTEHKOB LBEeTa, curHan Y' nepenaetcs B 6onee W1poKoK nonoce
4acToT (5,5 MI'u npw cTaHOapTHOM paspeLlernn). CrurHabl ApKOCTH
1 UBETHOCTV NPOXOIAT Yepes GUnbTPbI H13KMX 4acToT (PHY), no3Bo-
NAI0LWLME NOAABNTL BLICOKOHYACTOTHBIE COCTABNAIOLLIME BUOSOCUIHA-
na, KOTOPbLIE MOTYT BbI3BATh MCKaXEHUA B MPOLECCE AMCKPETV3aLMN
curHana. OTdunbTPOBaHHbIN CUrHaN APKOCTU OLMMPOBLIBAETCH C
dactoTor 13,5 My, ¢ noMoLLbio aHanoro-undpoBoro npeobpaso-
Batens (ALM), Ha BeIxoag koToporo popmupyetcst 10-paspaaHbiii
NOTOK A@HHbIX WWpKUHOA 13,5 MouT/C. CurHansl LBETHOCTV Nocne
OUBTPALUMM OLMGBPOBBIBAIOTCA C 4aCTOTOM 6,75 ML Kax /bl CBOMM
€cOoOCTBEHHbIM ALIIT, Ha BbIXOAE KOTOPLIX (GOPMUPYIOTCA ABa NOTOKA
LaHHbIX WWPKUHOW 6,75 MBuT/C. Tpn BuaeOKaHana MynsTUNeKCHpy-
l0TCA B enHbiid 10-paspaaHbivi napannenbHbelil NOTOK AaHHbIX WWpK-
How 27 MoéunT/C.
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PykOBOACTBO MO MPOBEAEHMIO NBMEPEHUI XapakTEePUCTNK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOW 1 BEICOKOW YETKOCTH

YuyebHoe nocobve

CnyxebHble
[aHHbIe
(ayamo) Bbixop nocne-
[l0BaTe/IbHOrO
MapannenbHbi notoka NRZ
NOTOK Ees BosBpaTa C uHBEpCHEN
CbY C'ry . HyJ'?IO Bpat (BBHW, NRZI)
c . (BBH, NRZ)
ConpoLeccop LBUrOBbI Koau-
pernetp 10 6uT posunK 10 6mT
270 MéwT/c
10 6uT 3arpyska / LLindppatop 270 Mow/c
27 Mry TaKTOBOrO
curHana
Bbluncnexune 27 MMy
LMKINYECKOTO [lesenme
N306bITOYHOrO Ha 10
koga (LK)
TakTOBbIN
reHeparop
270 MIy,
Puc. 6. O6paboTka 1 npeobpa3oBaHiie napanienbHoro NoToka AaHHbIX B NOCNeA0BaTeNbHbIN
MocnepnoBartesnbHbii MapannenkHelii 10 6ut 10 6uT
notok NRZ ¢ uxsep- MoToK 27 M6uT/c 27 M6éut/c
cuein (NRZI) CbY CrY’
Bblnenenve
HOHC"eHOBaTe”"'fO' LAKIVNECKOrO [obasnenue ConpoLeccop
apannenbHbIi 6 dnaros
60a308aTENb N30bITOYHOrO
10 6uT npeoop koaa (LK)
270 Méut/c 10 6uT
27 Méut/c
BobluncneHve CpasHeHue CnyxeGHble
LIMK/IMYECKOro [DaHHble
N36bITOYHOrO (ayawmo)
kopa (LK)
CoobLueHne
06 oLmnbkax

Puc. 7. MpremHyk nocnenosarensHoro UMdpoBoro nHTepderica npeobpadyeT NocnefoBarTebHbli

Conpoueccop (puc. 6) ncnonbayetcs ana A06aBNeHNsS ONOPHbIX
CUHXPOCUIHanoB, uMdpoBoro ayamno B dopmare AES/EBU v apyrx
CNYXEOHBIX AaHHbIX. [19 nakeTa AaHHbIX PACCHUTHIBAETCA KOHTPOMb-
Has cymma 1 400aBISETCA B NAPANENbHBIN NOTOK AAHHBIX.

10-pa3psaaHbii NapaniensHbli NOTOK AaHHBIX WUPKUHOWM 27 MOWT/C
3aTEM 3arpyXaeTca B CABUIOBLIA PErMCTD (MW NapannesnsHo-nocne-
[I0BaTeNbHbIN NPe0bpas0BaTeNb), FAe OH CUHXPDOHU3NPYETCA Tak-
TOBBIMU UMMybCamu 4actoTor 270 ML v 3awmndpoBbLIBAETCA /15
nepenayv, COBMECTMMON, B IAHHOM NpUMepe, ¢ GOpMaToM CTaH-
naptHov yétkoctn ITU-R.BT-656/SMPTE 259M.
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MNOTOK BMAEOAAHHBIX B ﬂapaﬂneanbM

Cwvirtansl ctaHoapTHo 4étkocTn B popmarte ITU-R.BT-656/SMPTE
259M MoryT nepenaBaTbCs N0 CTaHAAPTHEIM BMAEOKabensaM Ha pac-
cTosHve Ao 300 MeTpoB, NPy 3TOM 06eCneYvBaeTCs NPakTMYecKM
100 % uenocTHOCTb AaHHbIX. JanbHOCTb Nepeaaqy CUrHanoB BbICO-
Ko 4étkoctn B popmare SMPTE 292M co ckopocTbio 1,485 Iout/c
orpanunyeHa npumepHo 100 metpamu.

[PUEMHIK (PUC. 7) CHUTBIBAET CUTHAN, UMEIOLLWA YaCTOTY, PaBHYIO
MONOBVIHE TAKTOBOW 4aCTOThI, C MOMOLLBIO KOTOPOro 3aTeEM Mpo-
BOJMTCS COOTBETCTBYIOLLAA aHaN0roBast KOPPEKLMA BXOAALLETO
270 MBuT/C curHana aaHHbIX. HOBbI TakTOBBIV CUrHAN YaCTOTOM
270 MI'u, BoccTaHaenvBaetcs U3 ppoHToB curHana NRZI (6e3 Bos-
BPALLIEHMS K HY/IO C MHBEpCKen). CKOPPEKTUPOBAHHbIA CUrHas
3aTeM OVCKPETUSUPYETCS C LIENbIo ONPedeneHns ero Norn4eckoro
COCTOSIHMS.




PyKOBOACTBO MO MPOBEAEHMIO MBMEPEHUI XapakTEPUCTUK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTH

YuebHoe nocobue

10 but

10 6uT ALM
27 My,
Oemynstn- ALN
nnekcop

10 6ut
ALMN

10 6ut

JInHeliHas

MaTpuLa Bugeomonutop

Puc. 8. BoccTaHosneHne aHanorosoro curdana R'G'B' 13 napannenbHoro notoka AaHHbIX

MNocnenosatenbHO-NapannenbHbli npeobpasosaTtens paclundpo-
BbIBAET AAHHbIE C MCMONb30BAHNEM anrOpUTMa, KOMMIEMEHTAPHOMO
WNOPYIOLLEMY anroputMy, NPUMEHIEMOMY B KOAMPOBLUYKe. Ha
BbIXO4E NpeobpasoBatend popmupyetca 10-0UTOBbI napannenb-
HbI NOTOK AaHHBIX WUPUHOW 27 MOUT/C. BCTpOEHHAs KOHTPOb-
Has CyMma 13BAEKAETCA NPUEMHVKOM U CPABHVBAETCH C HOBBIM
3HAYEHNEM KOHTPOSIBHOM CYyMMbI, CreHEPVPOBaHHbBIM 13 MOMyYeH-
HbIX JaHHbIX. B cnydae nosaBneHms kakon-nbo OLLmMOKY BbiAaETCs
COODLLEHME, a B NOTOK AaHHbIX J00aBASETCH COOTBETCTBYIOLLWIA
dnar. ConpoLeccop BbIAENAET M3 NOTOKA AaHHbIX ayavo Uiv apyrie
CnyxebHble AaHHbIe.

3arem 10-paspsaaHblii NOTOK AaHHBIX AEMYbTUMNEKCUPYETCS (PUC.
8) ¢ 0O6pa3oBaHmem LUMOPOBLIX NOTOKOB AaHHbIX APKOCTU U LIBET-
HocTK. C NOMOLLbIO TPEX LIMPPO-aHanorosbix Npeobpa3oBarenein
(LLATT) unmdposble curHansl npeBpaLLainTcs B aHanorosole. s
CrnaxvBanns GOpMbl CUrHaN0B OHY NPOMYCKAIOTCA 4epes GUbTPbI
HI3KMX 4aCTOT. W, HAKOHEL, C NOMOLLBIO NIMHENHOM MaTPULBI CUTHAN
BHOBb NpeobpasyeTtcs B MexoaHbii dopmaT R'G'B’ ana BbiBoaa Ha
OVCMNEen.

3T0T 06WMIN 0630P CMCTEMBI MOMOXET HaM NYHLIE NOHATL, Kak pabo-
TaeT cuctema. JononHuTenbHble CBeaeHNsa O UMPPOBLIX MHTEP(EN-
cax NpuMBEageHbl B CNEAyIOLLIMX naparpadax.

Huckpetnsauma 601

Cranpapt ITU-R BT.601 — 310 cTanaapT AMCKpeTv3aumm, KoTopelin
OblN paspaboTaH COBMECTHOW paboyei rpynnoit OBLWEeCTBa nHxXe-
HepoB kmHO 1 TenesunaeHus CLUA (SMPTE) v EBponelickoro Tenese-
warenbHoro cotosa (EBU) ¢ uenbio ycTaHoBeH!A mapamMeTpoB AN
UMPPOBBIX KOMMOHEHTOB BUOEOCUIHANOB TENEBU3NOHHBIX CUCTEM
dopmatos 625/50 n 525/60. Sta pabota 3asepLuvnacs B 1981 roay
NPOBEAEHNEM CEPUN UCMBITAHWI, OpraHn3oBaHHbx SMPTE, no uto-
ram KOTOpbIX NosBunack PekomeHaaumsa 601 MexayHapoaHoro KoH-
CynbTatnBHOrO KomuTeTa nNo paamoselarnio (CCIR), HbiHe N3BeCT-
Has kak cTaHgapT ITU-R BT.601. STOT AOKYMEHT TOYHO onpeaenaet
MEXaHW3M OMCKPET3ALMM, KOTOPBIN A0/MKEH MCNONb30BATLCH 1S
CUrHanoB cuctem ¢ 525 1 625 ctpokamu. B HeM onmceiBaeTcd 0pTo-
roHanbHasa CTPyKTypa aMckpetnsaumn ¢ yactoton 13,5 My ans
aHanoroBoro curHana apkocTv 1 6,75 MI'u, ana OByx aHanoroBbIx
LBETOPA3HOCTHbBIX CMrHANOB. B pesynbTate npoueaypbl nony4ainTcs
UMOPOBOV CUMHAN SPKOCTA Y’ 1 LUMPPOBLIE LBETOPA3HOCTHBIE CIr-
Hanel C'b n C'r, KOTOpbIE NPEACTaBNAIOT CODON MaCLLITabMPOBAHHbLIE
MOAVOUKALMN aHANOTOBbLIX raMMa-KOPPEKTUPOBAHHbBIX CUTHANOB
B’-Y'n R’-Y'. Yactota 13,5 Ml Gbina BelOpaHa B Ka4ecTse 4acToThl
AVCKPETM3AUMM, NOTOMY HTO BeAMYMHA 2,25 MIL, 9BASETC OOLLIMM
MHOXWTENEM O19 CUCTEM 1 C 525, 1 ¢ 625 cTpokamu (cm. [Mpunoxe-
Hue B — B3anmoCBasb TENEBM3MOHHbBIX TAKTOBBIX CUTHAMOB).
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PyKOBOZCTBO MO NPOBEAEHNIO N3MEPEHNI XapakTEPUCTUK CUMHAOB LUMMPOBOIro BMAEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTY

YuyebHoe nocobve

Uckniovero  399.2 mB 1023 3FF
396.9 MB 1020 3FC

Monoxutenshelii  350.0 MB 960 3C0

Yepueit 0.0 MB 512 200

Otpuuarenbhbliii -350.0 MB 064 040

-397.7mB 003 003

Uckniouero -400.0mB 000 000

11 1
11 1111 1100

----------------- 111 1 FF 255

M1000000 -~ cvcceecmmmeaa - = = 11110000 FO 240

1000000000 . . - - swge - m e = fmmm - 1000 0000 80 128

8-paspsgHbiit Hex  [ecstuyHblit
ABOVYHbIA

0001000000 = = = = = = Bl = c cmm e mm 0001 0000 10 16

0000000011 - = pe3epBHbIE 3HAYEHUS
0000000000 —= === ============== 0000 0000 00 00

Puc. 9. KBaHTOBaHWe LBETOPA3HOCTHOrO CHrHana

Uckniovexo 766.3 MB 1023 3FF
763.9 mB 1020 3FC

Mukosbii  700.0MB 940 3AC

1111 1
111111 1100

----------------- 111 1 FF 255

N10101M00 e eeeeaaa - = = 1110 1011 EB 235

il i Hex 10 i Al
Yepueiit 0.0 MB 64 040 000100 0000 . . . .,
-48.7mB 3 003 000000 0011
Uckniovero -51.1 MB 0 000 00 0000 0000

8-pa3pspnbiii Hex  [lecatnynbiii
ABOVYHBIN

........... 0001 0000 10 16

---------------- 00000000 00 00

Puc. 10. KBaHTOBaHWe curHana spkocTu

14 www.tektronix.com/video_audio

X015 B 60MbLUMHCTBE MCNONb3YEMbIX B
HacTosILLIEE BPEMS peann3aumin ctaHaapTa
ITU-R BT.601 npumensetca 10-pa3psnHoe
KBAHTOBAHVE, 3TOT CTAHAAPT NO3BONSET
OCYLIECTBAATL 1 8-paspsaHoe (4To CooT-
BeTCTBYeT 256 ypoBHAM, 0T 00, 10 FF ),

1 10-paspaaHoe (1024 yposren, ot 000,
no 3FF, ) kBaHTOBaHVe. 3aaaHHbie 3Ha4eHNs
8-pa3psaHbIX CNOB MOMYT ObiTb HANPAMYIO
KOHBEPTMPOBaHK! B 10-paspaaHblie Benu-
4uHbl, a 10-paspsaHsle, ans obecneydeHns
OYHKUMOHATBHOM COBMECTUMOCTU, MOTYT
ObITb OKPYrEHbl 10 8-pa3psaHbiX BENUHMIH.
3HaYeHMs UBETOPA3HOCTHbLIX KOMMOHEHTOB
C'o v C'r 8 ananasone ot 040, no 3CO,
(p1c. 9) COOTBETCTBYIOT aHAIOrOBLIM CUT-
Hanam ¢ amnaMTyaon B npegenax +350 mB.
AMMAWTYABI CUTHAN0B MOTYT BEIXOOUT

3a Npeaenbl 3TOro AvianasoHa, Npy 9ToM
HOMWHabHasa BeAYMHa A0NYCTUMOro Avia-
nasoHa coctasnget £400 MB. 3HaveHns
KOMMNOHeHTa apkocTn Y’ (puc. 10) nexar

B ananasore ot 040, no 3AC,, uto cooT-
BETCTBYET aHANOrOBbIM CUrHanam ¢ amnv-
Tynov ot 0,0 MB go 700 MB. AMAnnTyapl
3TUX CUrHANOB TaKXe MOTYT BbIXOANUTb 3a
npefensl aanasoHa, npy 3TOM HOMUHaIb-
Has BeAMYMHA AMana3oHa cocTaBnseT ot
-48 MB g0 +763 MB, 4yem obecneyrsaeTca
00nbLIast PA3HOCTb HANPSXXEHWIA NPV Npe-
BbILUEHWI YPOBHSA 6EN0r0. AHanoro-umdpo-
Bble NPeobpa3oBaTeny CKOHPUryprpOBaHsbl
TakuM 06pa30oM, YTOObI HUKOrAA HE reHepH-
posatb 10-padpaaHeie yposHu o1 000, fo
003, n o1 3FC, no 3FF,, 4em focturaeTca
dyHKUMOHANbHAsS COBMECTUMOCTb C 8-pas-
PAAHBIMY CUCTEMaMK. YPOBHM KBAHTOBAHWS
BbIOMpaOTCH Takum 06pa3om, 4To 8-pas-
PAAHLIE YPOBHY C ABYMSA 100aBNEHHBIMM
HyNsMK ByayT UMETb Takne Xe 3Ha4YeHNs),
kak 1 10-pa3psagHblie. B AL, npeaHasHa-
HEHHbIX 1 151 CUrHAN0B 9PKOCTH, U ANd LiBe-
TOPa3HOCTHbIX CUrHANOB, 3HaueHys ot 000,
n0 003, v ot 3FC, 0o 3FF, pesepsupyioTcs
N9 Uenert CUHXPOHU3aLLMK,



PyKOBOACTBO MO MPOBEAEHMIO MBMEPEHUI XapakTEPUCTUK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTH
Y4yebHoe nocobue

Ha puc. 11 nokasaHo NONOXeHKe BbIBOPOK 1 LMPPOBLIX CNOB
OTHOCWTENBHO FOPV30HTANIBHOM aHaNoroBOM NMHMM, a Ha puc. 12
0TOOPaXeHbl NPOCTPAHCTBEHHbLIE CBA3K C 0ONACTBIO KAPTUHKM.
[1OCKONBKY MHMOPMALMA MO CUHXPOHU3ALWMI NEPEHOCUTCA NakeTaMm
«OKOH4aHWe akTMBHOro BMago» (End of Active Video, EAV) 1 «Havano
aKTUBHOro BMAeO» (Start of Active Video, SAV), To HET Heobxoau-
MOCTV B CNONb30BaHNM 0ObIYHBIX CUHXDOHU3MPYIOLLYIX CUHANOB.

[ OPUSOHTANBHBI MHTEPBAN FraleHNs 1 NOJHBIE NEPUOALI CTPOYHON
Pa3BEPTKM B TEHEHVE BEPTVKANBHOIO MHTEPBANA ralleHns MOoryT
ObITb MCNOMBb30BaHbI 419 NEPEeHOCa ayano ¥ VHbIX BCOMOraTelbHbIX
JaHHbIX. CUHXPOHM3MPYIOLLME NakeTsl EAV 1 SAV pacnosHatoTcs B
NOTOKE JaHHbIX NPV MOMOLLM 3aroNoBKa, HauMHaoWEerocs Co Cnos
3FF,, 000, v 000,. Hetséptoe cnoBo (xyz) B naketax EAV 1 SAV
COOEPXUT MHDOPMAaLWIO O curHane. aketsl BCnoMOoraTenbHbix AaH-
HbIX B KOMAOHEHTHOM LIMPPOBOM BMAE0 0603HAHAIOTCS 3ar0OBKOM,
HaumHatowmen co cnos 000,, 3FF , 3FF, .

CnoBo «xyz» npeactasnseT cobot 10-paspsaHoe CNoBo C ABYMS
MAaALLVIMY 3HaYaLWWMK BUTaMK, YCTaHOBAEBHHEIMI Ha HOMb, YTO
NO3BOAET NEPECHINaTh Tak1e CnoBa No 8-paspsaHoMy CUrHaNIbHOMY
TpakTy. Comepxalleecs B hopmare B1aEO CTaHAAPTHON YETKOCTA
CNOBO «XyZ» BBINOAHAET GyHKUMM F, V 11 H, KOTOpBIE NPUHMMAIOT Cie-
LyIoLLIMe 3HaYEeHNA:

m OuT 8 (61T F): «O» — ang nons oguH, «1» — g nons aga;

m OuT 7 (BUT V): «1» — ONg BEPTUKANbHOTO VHTEPBANA raleHns,
«0» — 419 aKTUBHbIX BUOEOCTPOK;

m OuT 6 (61T H): «1» — ang nocneposaTensHocTy EAV, «0» — ang
nocnenoBaTenbHoCTV SAV.

[MapannensHblii UdPOBOR NHTEPDENC

AnexTpryeckmne NHTepGENCH ANa AaHHbIX, NOMy4aeMbIX B DESYIIb-
TaTe OMcKpeTnsaLmmn B cootBeTcTBMm ¢ PekomeHpaumelt 601, Bbim
CTaHaapT1anpoBaHsl 0TaeNbHO SMPTE (ctaHoapt SMPTE 125M and
dopmarta 525/59.94) n EBU (nokymeHT EBU Tech. 3267 ona ¢op-
maTa 625/50). Oba nokymeHTa 6binv npuHaTel CCIR (B HacToslee
Bpemd — MexayHapOoaHbIii COt03 anekTpocsasu, ITU) 1 BKIIOYEHD

B PexomeHoaupmio 656 — AOKYMEHT, OMUCHIBAIOLLMIA annapaTHyio
4acTb NapannensHoro nHTepdeca. B napannensHom nHTepoence
VCNONb3YETCA OAMHHAALATD BUTLIX Nap ¥ 25-KOHTAKTHBIE KOHHEK-
Topsl Tvna D. TNapannensHeit HTEPGENC MyNbTUMNEKCUPYET CNOBa
JaHHbIX B nocnenosatensHocts C'b, Y, C'r, Y' n T.4., B pedynsTare
GOPMUPYETCA NOTOK AAHHBIX WPUHOM 27 MOUT/C. K Kaxmom cTpoke
[00aBNAI0TCA NaKeThl CUHXPOHM3aUWm SAV 1 EAV. AkTBHas CTpoka
LMPPOBOro BMago B 060unx popmatax — 525 n 625 — BkaoHaeT

B cebs 720 BLIOOPOK CUrHana 9pKOCTH, a Takke OONONHUTENbHbIE
BbIOOPKM AN VMMNYNbCa aHaN0rOBOr0 ralleHyst, CUHXPOHU3ALWN,

a Takxe VHbIX JaHHbIX.

I13-3a xecTkmx Tpeb0oBaHNi K MHOrONPOBOAHBIM KAOENAM 1 KOMMY-
TaUMOHHBIM NaHendaM CTyanHas UMdposas annaparypa ¢ napan-
NeNbHbIM MHTEPDENCOM MOXET NPUMEHATHCA TOIBKO B OTHOCUTENb-
HO HEOONBLINX YCTAHOBKAX C NOCTOSIHHOM KOHbUrypaumnen.

Puc. 11. LUndpoBoit ropr3oHTanbHbIi (CTPOYHEIN) MHTEPBAN ralleHns
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PykOBOACTBO MO MPOBEAEHMIO NBMEPEHUI XapakTEePUCTNK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOW 1 BEICOKOW YETKOCTH

YuyebHoe nocobve

Beptu-
BepTuKanbHbIii UHTEPBAU raLeHus BepTuKanbHbIi MHTEPBAN raleHus KanbHuin
VHTepBa
raweHvs
ObLee
Konu-
4ecTBO
CTPOK
AKTVBHOE
n3o6pa-
XeHue
AKTMBHas CTpoka AKTMBHas cTpoka
[OpW30HTaNbHBbIN [OpW30HTaNbHbIN
VHTEPBAN rallexus VHTEPBA ralueHus

Puc. 12. Cxema umdpoBoro kagpa ¢ 4epeccTposHo pa3eepTKoit 2: 1

Bupeo
Awanoro- «Hecylas» nocnenosa-
Uadposoe TeanoZo umMdpPOBOro BUAEO
npeobpaszo- P
BaHve n popma-
TUpoBaHue
LMdPOBBIX 143 M6ut/c NTSC
NaHHbIX 177 Méut/c PAL
Ayauo 270 M6ut/c 525/626 KOMMNOHEeHTHOe

1,485 lout/c -
2,970 T6uT/c LindppoBoe BbICOKOW YETKOCTH

Puc. 13. O6uiee npeacTasnexne o HecyLLei
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[TocnenoBatesbHbIN LGPOBON
nHTEPGenc (SDI)

COBEpLUEHHO O4EBWAHO, YTO BHE 3aBMCUMO-
CTV 0T hopmarta HeoBxoaMMO Nepeaasars
JaHHbIE N0 OAVHAPHOMY KOAKCHanbHOMY
kabeno. 3T0 He TONbKO NOTOMY, YTO CKO-
POCTL Nepena‘nt JaHHbIX OTHOCUTENBHO
BBICOKAdA, HO 1 MOTOMY, 4TO €C/I1 CUrHabI
OyoyT nepenasaTses 6e3 MoanduKaLmn, To
MOTYT BO3HVKHYTb TRYOAHOCTM C X HaAEX-
HbIM BOCCTaHOBNEHWEM. CurHan nepeq
nepenadet 10mMKeH ObiTb MOAMPULMPOBAH
C Tem, HTOObl PPOHTHI C1UrHana obecneym-
Ba/IM HAAEXHOE BOCCTAHOBIIEHME TAKTOBOW
4aCTOTbl, YTOOBI YMEHbLLMTb H3KOYACTOTHYIO
COCTaBSIOLLYIO NepeaaBaemMoro CurHana,

a TaKxke PaclmnpUTb SHEPreTUHECK CNEKTP
TakvMM 00Pa3oMm, YTOObI MYHUMI3MPOBATL
npobnemsl ¢ PY nanydeHnem. MNocneaosa-
TeNbHbIA LMPPOBON NHTEPGDEIC, B KOTOPOM
MCNOMb3YETCS CKPEMONVPOBAHWE 1 KOAN-
posaHvie NRZI (6e3 BO3BpALLEHNA K HYJIIO C
MHBEPCKEN), BbiN cneumnanbHo pa3paboTtaH
A9 TOrO, 4TOOBl COOTBETCTBOBATL STUM
TpeboBaHVsaM. [lapamMeTpel 3TOr0 MHTEpP-
¢delica onpeaenersl B ctaHaaptax ANSI/
SMPTE 259M, ITU-R BT.656 v EBU Tech.
3267. VHtepdeiic SDI npeaHa3HadeH kak
[151 BUAEOKOMMOHEHTOB CTaHapTHOrO pas-
PELIEHNS, Tak ¥ ANA KOMMNO3WTHBIX CUrHaOB,
BKJIIO4asA BCTPOEHHOE UMPPOBOE ayamo.
MacuwTabrpoBaHHasa Bepcus aToro nochne-
JIOBATENBHOIO MHTEPDENCA KOHKPETU3MPYET
TpeboBaHNs K TPAHCAALMM BUOEO AaHHbIX
BBICOKOW HYETKOCTH.

KoHuenTyansHo, NoCneaoBaTesbHbIN
UMDPOBOW NHTEPDENC MOXOX Ha CUCTEMY
BbICOKQHYACTOTHOW CBA3N AN CTYOANUAHbIX
npunoXxeHnn. LLIMpokononocHbIe BMOEO-

1 ayavoCurHansl OUMPPOBLIBAIOTCS U 00b-
eIVHAOTCA Ha NOCNea0BaTENbHOM LNd-
POBOW «HECYLLEN», KaK 3TO NPEACTaBIEeHO
Ha puc. 13. Cnenyet 0TMETUTb, YTO AaHHas
CUCTEMA He ABNSIETCS B CTPOrOM CMbICNE
CUCTEMOW BBICOKOYACTOTHOW CBS3W, Tak
Kak OHa NpeacTaBnseT coO0M LMPOKOMO-
NIOCHBI CUrHAN, a HE HECYLLYD, MOy~
POBaHHYI0 curHanom. CKOpOCTb NOTOKa
JaHHBIX (4aCcTOTa HeCyLLen) onpeaenaeTcs
TaKTOBOW YaCTOTOW MMMNY/bCOB LIMPPOBBIX
JaHHbix: 270 MOuT/C ona BMAEO cTaHaapT-
HOro pagpelenns n 1,485 Féut/c un
2,97 T'éut/c ons GOpPMaTOB BbICOKOW HETKO-
ctv. [lpyrne sHaueHms CkopocTv nepetaqn,
Bknoyas 143 Méut/c n 177 Mout/c ans
KOMMO3UTHbIX NOCNe0BaTENbHbBIX MHTEP-
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dencoB NTSC v PAL Takxe npuMeHsoTCs,
HO B 3TOM y4eBHOM NOCOOMM NOAPOOHO
paccMaTpyBaTbCs He OyayT.

[NapannesbHbii NOTOK OaHHbIX, KOTOPbINA
NPeAcTaBisieT OO0 COBOKYNMHOCTb BEIOOPOK
KOMMOHEHTOB aHanoroBOro curHana, noj-
BepraeTcs 0bpaboTke Tak, Kak 3T0 NokasaHo
Ha puc. 14, ¢ uensio GopM1POBaHNA Nocne-
[10BATENbHOMO MOTOKA LPOBbIX AAHHBIX.
TakToBbIE CMrHANbI NapanensHOro NoToKa
VCNONB3YIOTCS ANs 3arpy3ku OUMDPOBAHHBIX
JAaHHbIX B CABMIOBLIN perncTp. MapannensHo
C NOMOLLBIO YMHOXEHHOW Ha 10 TakToBOMN
4aCTOThl AN18 Kaxaoro 10-6uToBOro cnosa
JaHHbIX MPOU3BOAUTCS CABUI OUTOB, NPK
3TOM MNaALWmiA 3Hadalwmin 6ut (M3B, LSB)
CMeLLaeTcst NepBbIM. ECn AaHHbIE COCTOAT
113 8-O1TOBBIX CMOB, TO AN (POPMUPOBAHNS
10-61TOBOIO CNOBa NapannenbHo-nocne-
[10BaTeNbHbI Npeobpas3oBaTent AONONHIET
kaxpoe cnoso apyms M3b, cocTodLymm

3 Hynewn. B KOMNOHEHTHbIX (hopmaTax
NakeTsl CUHXPOHM3auMM SAV 1 EAV, nepe-
[laBaemble C NapaenbHoro UHTepdenca,
06eCne4vBaioT CO3AaHNe YHVKANbHbIX
NOCNenoBaTeNbHOCTEN, KOTOPbIE MOTYT ObiTh
UOEHTUOULMPOBAHDBI B MOCNEO0BATENbHOM
JOMEHE Ana GOPMUPOBAHIS KaipOB CIOB.
[Npouenypbl KOAVPOBaHNA NakeTOB AaHHbIX
EAV n SAV onncanbl B padnene «CUHXPOHN-
3aUMd 1 NPUBSA3KA NO BDEMEHM B LMMDPOBON
CTyaumn» 3TOro y4ebHoro nocobus. Ecnn B
napannenbHylo NocneaoBaTebHOCTb CUrHa-
N10B OblIN BHECEHbI APYIVIE BCIOMOraTeb-
Hble JaHHbIE, HanPUMED, ayanuoCUrHasl, TO
5TV JaHHblE Takke OyayT nepenasarses no
NOCNenoBaTeNbHOMY MHTEPDENCY.

lMNocne NpeobpasoBaHyIst NapanienbHoOro
NOTOKA AaHHbIX B NOCNEO0BaTEbHbIN NHPOP-
MauwIst LUIMPPYETCA C MOMOLLBIO MaTeMaTude-
CKOro anropuTMa, a 3atem KoavpyeTca B KOf,
NRZI nyTém KOoHKaTeHaumm ABYX QYHKUMIA

G,(x) =x+x*+1
Gy(x)=x+1

CkpembnmpoBaHue curHana aenaer ero
CTATUCTUHECKM MOXOXMM Ha CUFHAN C HU3KM
YPOBHEM NOCTOSIHHONM COCTaBASIOLLIEN, YTO
YNPOLWAET ynpasneHne Um. MNpun aTom Takomn
curtan obnanaet 6onbLLMM KONMHECTBOM
($POHTOB 4151 06NErHEHNA BOCCTAHOBNEHMA
TakToBOW YacToThl. Koavposarne NRZI aena-
€T CUrHaN HeYyBCTBUTESbHLIM K MONSPHOCTY.

B npnémnuke npu npeobpa3oBaHuin
NOCNenoBaTeNbHOro KOAA B napanienbHbii

YuebHoe nocobue

MapannenbHbiii NMocnepoBarenbHbIi
BXo0A, C36 (cTapLuuit M3B (Mnaawit BbixoA
3HavaLmii 6uT) 3HavaLLMii 6uT)
C3b CerM6nvlpo-
COBUroBbIiA Kooumposiyyk/ ~ BaHHeW
flawsee — m3p perucTp wudpatop
TakToBas 3arpyska
4acroTa DaHHbIX [laHHble co
COBUIOM
TakT 10 X FTEKT
Puc. 14. MNpeobpasoBaHrune napannenbHoro Koaa 8 N0CeA0BaTeNbHbIN
NRZ: Bce «0»
NRZI: Bce «BbICOKME» UnN
«HU3KuNe»
NRZ: Bce «1»

NRZI: Y2 TakTOBOW 4acTOThl,
no6asa nonspHoOCTb

TakToBas 4acToTa, AaHHbIe
onpeaensaTca No HapacTalo-

wemy GbpoHTy

Puc. 15. B3anmocssss NRZ 1 NRZI

L151 BOCCTAHOBNEHWSA NPABUIbHbIX AaHHbIX
MCNOb3YETCA MHBEPCUS 3TOMO aNroputMa,
TakvM 06Pa30M KOHEYHbI N0Nb30BaTENb
MMEET BO3SMOXHOCTb MPOCMATPVBATb
NCXOAHbIE, PACLINOPOBAHHEIE KOMMOHEH-
Tol. B cucTeme ¢ nocnegosartensHon nepe-
[la4ei JaHHbIX TaKTOBbIE CUrHaNLl COAEP-
Xartcs B CaMOM NOTOKE AaHHbIX, B OT/n4MeE
OT CUCTEMBI C MapannensHon nepeaadent,
B KOTOPOW MMEETCH OTAE/bHAA JIMHNA 15
TaKTOBbIX CUTHAOB. [1pn Ckpembnmnpo-
BAHWV IaHHbIX rAPaHTUPYETCA N30bITOK
(OPOHTOB VMMNYNBCOB, YTO HEOOXOANMO
L1 BOCCTAHOBJIEHWS TaKTOBOW YaCTOTHI.

[na TecTMpoBaHna CMCTEMbI B Npeaeb-
HbIX pexunmMax (CM. pasoen «TecTMpoBaHne
LUMGMPOBOW CUCTEMbI») TEHEPVPYIOTCS Che-
UManbHbIE NCMBbITATENbHBIE CUrHANBI, GOp-
MVPYIOLLIME NOCNea0BaTENbHOCTM C BbICO-
KM YPOBHEM NOCTOAHHOW COCTABNAOLLEN
1 MasbiM KONM4ECTBOM (BPOHTOB, HTO HEOOD-
XOAVMO 15 TECTUPOBAHNSA 3D PEKTVBHO-
CTW CXEMHOT0 peLleHns npuémHmka SDI.
HopmansHO GYHKUMOHMPYIOWas undposas
cucTemMa C NocneaoBaTebHON nepeaaqen
JaHHbIX He noTepsaeT paboTOCNOCOOHOCTb
Jaxe nof, BO3AENCTBUEM 3TUX CNOXHbBIX
CUrHanos.
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YuyebHoe nocobve

KoamnposaHwve B popmat NRZI penaet nocnenoBaTebHbii NOTOK
[aHHbIX HEYYBCTBUTENBHBIM K MONAPHOCTH. [0 cyTv koa NRZ siBng-
€TCA 3HAKOMOW JIOrMHECKON CXEMON, B KOTOPOW BLICOKMIA YDOBEHD
PABEH NOTNYECKOW eanHMLE («1»), @ HUBKMIA — NOTNYECKOMY HYIO
(«0»). Inst cucTembl nepeaayn SBnaeTca O4eHb YAOOHbIM OTCYTCTBME
TpeboBaHW K HAMYUIO ONPEeaeNEHHON NONSPHOCTM CUrHana Ha
npvémHuke. Kak nokaszaHo Ha puc. 15, gna 0603Ha4eHms eanHuLb
MHOOPMALIMM UCMONB3YETCA M3MEHEHWE YDOBHSA CUrHaNa JaHHbIX,

a ans 0603Ha4YEHMa HyNs — OTCYTCTBME M3MEHEHNS. B pesyib-
Tate HeoOXOAMMO NNLLb PEMMCTPUPOBATL NEPEXOap!, MPY 3TOM
MOXET MCMONb30BaThCA N0basd NONFPHOCTL CUrHana. Kpome Toro,
B pesynbrare koamposaHna NRZI curHan, uenvkoM COCTOALLMIA 13
eonHNAL («1»), BbI3bIBAET NEPEXO, B KaxXO0M TaKTOBOM MHTEPBase,

B MTOre NOJYHAETCA CUrHA NPAMOYrONbHOM GOPMBI C HaCTOTON,
PaBHOW NMONOBVHE TAKTOBOW 4aCTOTH. BMECTE C TEM, HYNM CurHana
HE FEHEPVPYIOT HYKaKMX NEPEx0aoB, YTO BbI3bIBAET HEOOXOAVMOCTb
B CKpemMOIMpoBaHu1. B NpUEMHIMKE HapacTaioLLmMn GPOHT NPSMOY-
FONbHOIO CUrHaNa C TaKTOBOW YaCTOTON OYAET MCNOb30BATHCA ANA
perucTpaumm JaHHbIX.

locnenoBatebHbI UMOPOBON MHTEPHENC MOXET NPYMEHATHCS
Ha HEOOMbLLKX PACCTOAHMSX B XOPOLIO CNPOEKTUPOBAHHO CUcTe-
Me C 0ObIYHBIMU 75-0OMHbBIMI BUAEOKAOENSIMUI, KOHHEKTOPaMU 1
KOMMYTaLWOHHBIMY NaHenaMu. Tak, K NpUMEPY, BANAHWE HECO-
rNacoBaHHOroO kabend, kak 370 3a4acTyio OblBAET NpY NOAKO-
4eHun Yepes T-00pasHble KOHHEKTOPbI (TPOMHMKI), MOXET ObiTb
COBEPLUEHHO HE3AMETHEIM B Cly4ae aHasoroBoro BUAEO, HO Mpu
nocnenoBaTeNbHo nepeaade uMdpoBOro BUOEO MOXET BbI3biBaTh
CYWECTBEHHbIE OTPAXEHNA, & TAKXe YPeBaTO BOSMOXHOW NOTEPEN
nporpaMmebl.

PacCMOTPEHHbBIE BhiLLE BOMPOCH NapanienbHoN 1 nocneaoBaress-
HOW Nepenaqy KOMNOHEHTHOrO BAEO B OOLLIEM Cly4ae NPYMEHV MBI
s GOPMATOB KaK CTAHAAPTHOIO Pa3PELLEHIS, TaK 1 BEICOKOW YET-
KOCTV. YPOBHU AVCKPETN3ALWMN 1 KBAHTOBAHNA B LENIOM OLIHW 1 TE X€,
Tak Xe Kak 1 GOopMaT JaHHbIX CUHXPOHM3auMK. B hopmartax Buoeo
BbICOKOW YETKOCTM YaCcTOTa AMCKPETM3aLMM BbiLE, KPOME TOro, 00bl4-
HO DOMbLLEE KONMYECTBO BHIOOPOK BLIAENAETCS A9 BCMOMOraTe/ib-
HbIX JaHHBIX. B hopmaTax BUaEO BEICOKOW HETKOCTU MEETCA HyMe-
paums CTPOK 1 MCNOMb3YIOTCA KOOI KOHTPONS OWNOOK, KPOME TOro, B
HUX B60MbLLIEE KONMYECTBO BEIOOPOK OTBOAUTCS NOL, MHOrOKaHaIbHOe
ayamo. BMECTE C TEM, OCHOBHbBIE NMPUHLNMBI OMHAKOBbI Kak Ans hop-
MAaTOB CTaHOAPTHOrO PaspeLLIeHns, Tak 1 ang GopMaToB BbICOKOW
HETKOCTU. ACHOE NOHMMaHME OAHOrO KOMMOHEHTHOMO LMGOPOBOrO
dopmaTa NOMOXET Ham NyHLLIE NOHATb BCE OCTabHble. B 3TOM y4eb-
HOM NOCOOWK NO Mepe 0OCYXaeH!a Mbl ByaemM obpatlats 0coboe
BHVIMaHMWe Ha pasnmynsa B bopmarax Buaeo. PopmaTtsl BUAEO CTaH-
[IApTHOW 1 BBICOKOW YETKOCTW OyayT 0OCYXAaTbCA M CPaBHUBATLCS B
pasnene «CUHXPOHM3auuMs v NPpKBSaKka N0 BPEMEHN».

Braeo BLICOKOW YETKOCTM NOCTPOEHO HA NMPUHLMNAx
BMOEO CTAHAAPTHOW YETKOCTA

[Mpw nepexofie Ha GopMaT BUOEO BbICOKOM YETKOCTY BMOHE MOXHO
MCNONb30BaTb OCHOBHBIE MPVHLINMGI, 3aN0XEHHBIE B BUAEO CTaH-
JIaPTHOWM YETKOCTW, 1 PACNPOCTPaHATb WX Ha Crneundrieckme Tpe-
0oBaHNA TENEBNAEHNS BBICOKOM Y&TKOCTM (TBY, HDTV). MeToanl
OuUMGPOBKM aHANOroOBOrO CUrHana B OCHOBHOM OAMHAKOBEI, MPOCTO
B TBY ncnonsayetcs 6onee wmnpokas nonoca NponyckaHus kaHana
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1 6onee BbICOKas 4acToTa AvcKpeTnsaummn. Metoabl 06paboTku
UMGPOBOro CUrHaNa Takxe B MPUHLMNE OAMHAKOBbI, NPOCTO B TBY
1CNONb3yINTCa BoNee BLICOKME CKOPOCTM Nepeaadu aaHHbIX, 1
Oonbliiee BHMaHMe 06pallaeTcs Ha Ka4ecTBO paspaboTku cucTe-
Mbl. Taknm 06pasom, BCA NMHMA paboTaeT ¢ 60ee BbICOKOW CKOPO-
CTbiO NepefaU“n NaHHbIx 1 60nee BHICOKOM NPOMYCKHOM CNOCOBHO-
CTbIO, HO MPK 3TOM MOYTV BCE NPUHLMMEI XOPOLLIO 3HAKOMBI.

B cucteme TeneBnagHra BoICOKOM YETKOCTU MMEETCH LWMPOKNN
Habop GopMaToB, YTO NPEAOCTABAAET TEXHUYECKMM CReuvancTam
B 00N1acT/ TeNe- 1 paonoBELIaHNA 3HAYUTENBHYIO TMOKOCTb B peLle-
HWV CTOSALLMX NEepes, HUMK 3a0a4, HO, BMECTE C TEM, CYLLECTBEHHO
NOBBILLIAET CNOXHOCTb BEWATENbHOM CUCTEMBI.

CraHoapTbl onpeaensot hopmar pasBeEPTKM M300PAXEHMS, TN
aHanoroBoro MHTepdenca, napamensHoro UMGPoBOro nHTepdeiica
1 NOCNEeA0BATENLHOrO UMGPOBOro nHTepdeica ana npovM3BoacTea
1 paboThl C BIAEO BBICOKOW HETKOCTY. K Hambonee BaxHbIM CTaH-
JlapTam OTHOCHTCS:

m ANSI/SMPTE 240M. TeneBupgexuune — MNapameTtpbl cUrHa-
noB — MpousBoacTBEeHHas cCUCTEMA BbICOKOI YETKOCTU
co 1125 cTtpokamu. Onpenender OCHOBHbLIE XapakTePUCTUKN
aHaNoroBbIX BUAEOCUTHANO0B, CBA3AHHBIX CO CTYAMIAHBIM 060PYA0-
BaHVEM, PaboTaloLLIMM B MPOM3BOACTBEHHbBIX CucTeMax co 1125
cTpokamu (1035 akTuBHLIMKM) NPy YacToTe 0OHOBAEHNS NONen
60 "y 159,94 Iu,

n SMPTE 260M. Teneeugenue — LUndpoeoe npeacraene-
Hue 1 napannensHbii UHTEpdeiic — MpoussoacTeeHHas
cucTtema Bbicokon 4étkoctu popmata 1125/60. Onpepe-
NAET UMOPOBOE NPEACTABNEHVE NAPAMETPOB CUrHANOB BICOKON
yeTkocTn popmata 1125/60, 3apaHHbIX B aHANOroBov Gopme B
COOTBETCTBUM C TpeboBaHuamK cTanaapTa ANSI/SMPTE 240M.

m ANSI/SMPTE 274M. TeneBunpgeune — CkaHupyiowme
cuctembl ¢ paspewieHnem 1920 x 1080, aHanoroBbie n
napannenbHblie undpoBbie MHTEPGENCHI AN Pa3NNYHbIX
nokasaTeneii uaoopaxenusa. Onpeaenser ceMencTBo cka-
HUPYIOLLWX CUCTEM, UMEIOLLVX aKTVBHYIO 06NacTb 1300paxeHus
1920 nukcener Ha 1080 cTpok 1 popmart kagpa 16:9.

m ANSI/SMPTE 292M. TeneBugexuue — MocnepoBarens-
HbI uMdpoBon nHTepPenc ang TeNneBU3NOHHbIX CUCTEM
BbICOKO# 4&TKocTU. Onpeaenser nocneaoBarteNbHbIn Umd-
POBOW KOAKCUabHBIM V1 BONOKOHHO-OMTUHECKN MHTEPDEC Ond
KOMMOHEHTHbIX CUMHAN0B BEICOKOM YETKOCTK, paboTatoLumii cO
ckopocTbio 1,485 Fout/c v 1,485/1,001 Féut/c.

m ANSI/SMPTE 296M. TeneBupgenne — CkaHupyiowme
cucTtembl ¢ paspewieinem 1290 x 720, aHanoroBoe
1 undpoBoe NpeacTaBsieHne, aHaNnoroBblil UHTEp-
deiic. Onpenender cemeincTso GopMaTos C NPOrPeCCUBHON
Pa3BEPTKON, UMEIOLLIMX aKTUBHYIO 06nacTb kapTuHki 1280 nukce-
newt Ha 720 cTpok 1 popmar kagpa 16:9.

m ANSI/SMPTE 372M. TeneBupgenune — UHTtepdoeiic
Dual Link 292M pgng nso6paxeHuii paamepom 1920 x
1080. Onpeaenset meToasl nepeHoca popmaros 1080i/p
YCbCr 1 RGBA 1080i/p B 10- unn 12-6UTOBOM NPEACTaBNEHNN
4epes AByXKaHabHbI NOCNEO0BATENbHbIA LMOPOBON MHTEPDENC
BblcOKOW YETKOCTH HD-SDI.
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YuebHoe nocobue

MHTepsan rawerHns LMppoBon CTPOKU AKTMBHas AkTUBHOE
BcrnomorarenbHble faHHble undposas cTpoka n3obpaxeHune
Puc. 16. BcnomoratensHele aaHHse B UMMPOBOI CTPOKE B CPABHEHWM C aHANOrOBLIM NPEACTABNEHNEM
CnoBo Butbl
9 (C36) 8 7 6 5 4 3 2 1 0 (M3B)

R R

LNO HE paBeH ouTy 8 L6 L5 L4 L3 L2 L1 LO
(0) ()
R R

LN He paBeH outy 8 R R R L10 L9 L8 L7 0) 0)

Tabnuua 3. Pacnpeaenerne GUTOB B CNOBax HOMepa CTPOKM
Mpumeyarne: C3b — cTapwmii 3Hadalumin 61T, M3b — MnaaLwmin 3Hasamin Gut

n ANSI/SMPTE 424M. TeneeuaeHue — UuTtepdeiic nocne-
[oBaTeNbHON NepeaayYn CUrHana u JaHHbIX CO CKOPOCTbIO
3 rout/c. OnpenenaeT MeToabl nepeaaYn nocneaoBaTenbHoro
LMOPOBOro cuUrHana co cKopocTbio A0 3 [OUT/C yepes Koakcu-
anbHbI MHTEPGENC.

n ANSI/SMPTE 425M, TeneeuageHue — UnTepdeiic nocne-
[OBaTesIbHOV NepeaayYn cUrHana u gaHHbIX CO CKOPOCTbIO
3 rout/c — MpeobpasosaHue popmara UCXOQHOr0 U30-
OpaxeHus. OnpenenseT MeTods nepeaaqn n3obpaxeHuii Gop-
mato 1920 x 1080 1 2048 x 1080 no nHTEPhENCY CO CKOPOCTHIO
0o 3 réur/c.

TUNMYHOE 3HAYEHWE LUIMPUHBI aHANIOrOBOW NOAOCHI NPONYCKaHKs Ans
KPaCHOro, 3eN1EHOM0 1 CUHErO KOMMOHEHTOB BIAEO BHICOKOW YETKO-
¢t coctasnsget 30 ML, anst dopmatos ¢ 1080 cTpokamu (Yepec-
CTPOYHasA U MPOrPECCHBHas pa3BepTKn, YactoTa cMeHsl kaapos 30;
29,97, 25; 24; 23,98 kaap/c) v dopmatos ¢ 720 cTpokamu (Mpo-
rpeccyviBHas pasBepTka). 3T0T xe nokasatens ans ¢opmaros 1080p
(NporpeccurBHas pa3eBepTka, YactoTa cMmeHbl kaapos 50; 59,94 60
kaap/c) coctanaet 60 MU, B 310 cBA3W And 0UMBPOBKL MaTpw-
LMPOBAHHbIX CUFHANOB APKOCTY M LBETOPA3HOCTHbIX CUrHanoB Tpeby-
€TCH BBICOKAsA YaCcToTa AMCKPETM3aLMM. HacToTa AMCKPETM3aUMA ANs
30 MT"u curvana sipkoctn Y coctasnset 74,25 My, ina oumdposkm
kaxaoro 13 15 My, ueTopasHoCTHbIx curHanos C'b n C'r Tpebyetcs

4acToTa AVMCKPETM3aUMN, PaBHas NONOBKHE HaCTOThl AUCKPETU3ALMN
curHana apkoct, T.e. 37,125 MI'u. CurHansl oundpoBbLIBAIOTCS C
BepTUKaNbHBIM paspelleHrem 10 6uT. LIBETOPa3HOCTHbIE CUrHaNMbI
C'b 1 C'r MaTpUUMpYIOTCS B €auHbIA N0TOK 10-0MTOBbLIX Napanfeb-
HbIX AAHHBIX LIMPUHOW 74,25 MOUT/C, KOTOPHIN 3aTEM COEMHAETCS
C Tak1M xe NOTOKOM [IaHHbIX APKOCTY. B pesynbTtate 0bpasdyerca
10-61TOBBIN NapannenbHbI NOTOK AaHHbIX LMPUHOWK 148,5 MOuT/C ¢
nopsiakom cnos C'b, Y', C'r, Y', TakM Xe Kak 1 B BUAEO CTaHOapTHOW
4étkocTu. Ing nepenayn B Nnpeaenax Cryammn napaniessHeli noTok,
Tak Xe Kak 1 B BUOEO CTaHdapTHOW YETKOCTW, 3aTem npeobpasyeTcs
B N0OCAe00BaTENbHbIA NOTOK WWpKUHOW 1,485 MOWUT/C C KOOVMPOBKOW,
B AaHHOM cnydae, NRZI. CnegyeTt UMETb B By, YTO NPU APOOHbIX
3HAYEHMAX 4aCTOThl CMeHbl kaapoB (59,94 T, 29,97 Tu, 23,98 T'w)
TakTOBas YactoTa fo/xHa aenmtbea Ha 1,001,

KBaHTOBaHME LIBETOPA3HOCTHBIX CUTHAOB 1 CUTHAMOB APKOCTU (CM.
pvc. 9 1 10) NnpOM3BOOUTCS OOMHAKOBO Kak AN1st CUrHaNoB CTaHOapT-
HOWM YETKOCTU, Tak 1 419 CUrHANOB BLICOKOW HYETKOCTU. [1pn 3TOM
10-6utoBble AecaTnuHble kogosele cnosa 0, 1, 2, 3, a Takxe 1020,
1021, 1022 1 1023 He ncnonbayioTes. Koaosele CNoBa B NakeTax
EAV 11 SAV MMeIoT 00MHaKOBYIO (GYHKUMOHANbHOCTb B BUOEO CTaH-
JApTHOW 1 BLICOKOW YETKOCTKN. Jo6aBOYHbIE CNOBA, CReayloLLIme 3a
naketom EAV B popmatax BeICOKOW YETKOCTI, NPeaHa3Ha4eHsl 4is
HymMepaLmn 0TOeMbHbIX CTPOK ¥ AN 06ecnedeHms NoCTPOYHOrO KOH-
TPONs OWKMOOK B KaHane SpkoCTW 1 ABYX LBETOPa3HOCTHbIX KaHanax.
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YuyebHoe nocobve

ObLuee

Konuye- CTpOYHBbIiA
CTBO CTPOK MHTEpBan

B Kagpe raweHms

F=0 pns nporpeccusHoi pa3BePTKM

F=0 gns nons 1 4epeccTpoYHO Pa3BEPTKM
F=1 ons nons 2 4epeccTpo4HON pa3BEPTKM

KappoBblin MHTEpBan raweHuns

Puc. 17. MpocTpaHCcTBEHHAs KOMMOHOBKA LIMMPOBOro Kaapa co 3HadeHusmm V-, F- 1 H-6utos

Buthbl
CnoBo
9 (C3b) 8 7 6 5 4 3 2 1 0 (M3B)
YCRO HE paBeH ouTy 8 CRC8 CRC7 CRC6 CRC5 CRC4 CRC3 CRC2 CRCH1 CRCO
YCR1 He paBeH 61Ty 8 CRC17 CRC16 CRC15 CRC14 CRC13 CRC12 CRC11 CRC10 CRC9
CCRO He paBeH ouTy 8 CRCS8 CRC7 CRC6 CRC5 CRC4 CRC3 CRC2 CRC1 CRCO
CCR1 He paBeH ouTy 8 CRC17 CRC16 CRC15 CRC14 CRC13 CRC12 CRC11 CRC10 CRC9

Tabnuua 4. Pacnpefienerne 61TOB B CNoBax, COCTaBNAIOWLX 3HadeHre LK ans curHanos spkocTv 1 UBETHOCTU, B GOPMATax BLICOKOM YETKOCTY

dopmMaTpoBaHne JaHHbIX B BMAEO CTPOKE NOKa3aHo Ha puc. 16,
KOTOPbIN TakKe UMIOCTPUPYET BPEMEHHLIE COOTHOLIEHWS C aHanoro-
BbIM BUAEO BHICOKOW YETKOCTU.

B dopmartax BbICOKOWM YETKOCTW HENOCPEACTBEHHO 3a NOCNen0Ba-
TENbHOCTBIO EAV, COCTOSIWEN 13 YETHIPEX CNOB, CNEdyIOT ABa CNoBa
(LNO v LN1), ob6o3HavatoLme Homep CTPOKM. 3a HMK MayT ABa
cnosa (YCRO v YCR1) ¢ upknun4eckm n3buiTodHbIM Kogom (LK,
CRC). CHéTtymk CTPOK MMeeT 11-0WTHBIN OBOWYHBIM (hopmaT, ero
OuThl pacnpeaeneHsl No AsyM cnosam gaHHbiX LNO v LN T, kak noka-
3aHo B Tabn. 3. Tak, Hanpumep, ans cTpokv 1125 aBa cnosa AaHHbIX
OyayT UMETb 3Ha4YeHVs B WecTHaauatepriHoM Gopmate LNO = 394
v N1 =220, , a B gBonHOM koge — 10001100101,

h

KOHTPOMb UMKINYECKMM M3BBITOYHBIM KOAOM B GOpMaTax BbICOKOW
YETKOCTU BBINOMHAETCA B K&X/O0M CTPOKE Pa3fiebHO 1 CUrHaOB
SPKOCTM U LIBETHOCTU ¥ MCNONB3YETCHA A9 OOHAPYXEHNS OLLMOOK
B aKTVBHOW LUMdPOoBON cTpoke. BennunHa LIVIK BeidmncnseTcs ¢
nomoLupio nonmHoma CRC(x) = x'® + x® + x* + 1 gnqa Bcex 3Ha4eHni,
Ha4MHasa C HyNeBOro B CTapTOBOM CJI0BE NEePBOV aKTUBHOW CTPOKM
VI 3aKaH4MBas NOCNEeaHVM CNOBOM HOMepa CTpoku. Pacnpenene-
HWe OUTOB B CNOBax, COCTaBAAOLIMX 3HadeHne LK, nokasaHo
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B 70N 4. Bbl4MCAeHHOE ANs CuUrHana spkocty 3Hadenune LIMK exo-
ant B cnosa YCRO 1 YCR1, ona UBETOPa3HOCTHBIX CUrHANOB — B
cnosa CCRO n CCR1.

3HaueHns LK ans curHanos SpkocTv U LIBETHOCTM MOTYT OTOOpa-
XaTbCs U3MEPUTENbHBIMU NPMOOPaMI 1 MCNONB30BATLCA 19 ONpe-
JENEHVs OLWNOOK, HaKkanIMBaIOLLWXCH B CUrHANe B NpOLECCe ero
pacnpoCTPaHeH1s OT MecTa 40 MecTa.

B dopmatax ctaHgapTHOM YETKOCTH nakeT EAV 3akaHymBaeTcs
CNOBOM «Xyz», B KOTOPOE HE BXOANT HyMepaL/ms CTPoku. KOHTPOb
npu nomoLum UMK gns aktreHoro nsobpaxenus v LUK ong nonHoro
nons (3a UCKMIOYEHNEM BPEMEHW, BLIIENEHHOTO Ha KOMMYTALINIO
curHana B NOIEBOM MHTEPBASIE) BLINOHAETCS NPOV3BOJIbHO OfMH
pa3 Ha noykaap B TEHEHME BEPTUKANIBHOMO UHTEPBANA ralleHns,
Kak 3710 npeanvceiBaeTca cranaapTom SMPTE RP-165.

Bcem cnoBam B 061aCTH rOPU30HTaNbHOIO MHTEPBANA ralleHus
mexay naketamu EAV n SAV (puc. 17) npncearBatnTcs 3Ha4eHus,
cooTseTcTByoLMe YépHoMy useTy (Y' = 040, C'b = C'r = 200,),
€C/IV OHW HE MCMOMBb3YIOTCS ANA Nepeaaqn BCnoMoraTenbHbIX
JaHHbIX.
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CVIHXPOHM3aLMA 1 NP1BA3Ka NO BPEMEHM

CraHpapThl cogepxar nHdopMaLmio, KoTopast No3sonseT 06ecnednTb
B3aMMO3aMEHAEMOCTb M (PYHKLIMIOHANBHYIO COBMECTUMOCTb Pas-
JINYHBIX YCTPOCTB, BXOAALLMX B CKBO3HOV KaHa nepeaaqn BUaeo-
1306paxeHnst. Xopolne cTaHaapTbl 066CNeYnBatoT SKOHOMUYHOE
VICNOMb30BaHME PECYPCOB U TexHONOriA. CTaHaapTbl COAEVCTBYIOT
COTPYAHWYECTBY Mexay NOTPEOUTENSIMI 1 COOEVCTBYIOT MHHOBALISIM.
CraHpapThl HEOOX0OMMbI, ECAV CREUUan1cT B 061acTi BUOEO 1 Tene-
3pUTENb AOMXHBI BbIMYCKATh VI CMOTPET OAHY 1 Ty XX NpOorpamMmy.

AMEDUKAHCKNIN HAUMOHANBHbIA MHCTUTYT CTaHOaPTOB (American
National Standards Institute, ANSI), OBLECTBO MHXEHEPOB KMHO 1
TenesmaeHus (Society of Motion Picture and Television Engineers,
SMPTE), O61ecTBO MHXeHepoB-akycTvkoB (Audio Engineering
Society, AES) 1 MexayHapoaHbii cotoa anekTpocssau (International
Telecommunications Union, ITU) ny6ankyioT 6a3oBble CTaHaapThl 1
pekomeHaaumv and Buaeo v ayamo. CtaHaapTsl M pekoMeHaaLmn,
nepevncneHHble B npunoxernn D «[lepedeHb CTaHaapToB W peko-
MEeHOaUMA ans TeneBuaeHns», onpeaensiot napaMeTpbl CUrHanos,
KOTOPbIE 0OECNEYMBAIOT COBMECTVMOCTb 11 COOTBETCTBME HOPMATVB-
HbIM JOKyMeHTam. CTaHoapTsl, Nyonmnkyemble STMM OpraHamu, Tula-
TeNbHO NPOPabOoTaHbl 1 MOTYT BbITb OYEHBL MONE3HLIMI MPU ONUCAHN
TOYHBIX XapaKTEPUCTUK Kaxaoi cucTembl. [ocneayiollge 06CyxaeHve
ABAAETCH MHTEpNpEeTaUmMelt aTux CTaHaapToB, YTOOLI 06ecneynTs
SICHOE NOHMMaHWe MHOTUX APYrX OTAENbHO CTaHAAPTU30BAHHbIX
dbopmaTos.

YenewHoe cosaaHvie, nepeaada 1 BOCCTaHOBIEHWE B1Aeomn300pa-
XEHUSA 3aBVCUT OT KaXa0ro yCTPOMCTBA B CUCTEME, PAOOTAIOLLErO B
CTPOro CUHXPOHW3aLMN C OPYrMMK YCTPOVCTBaMK. Kak TONBKO Tene-
BM3VOHHAA kamepa 3apUKCHPYET NONOXEHVE 3NEMEHTA KAPTUHKY

Ha M300PaxeHUM, OHa A0KHA KakMM-MO0 06Pa30M YCTaHOBUT,
rae 310 3Ha4YeHre HaxoanTcd, 4yTOObI B ):I,aﬂbHeIZLLIeM npasyIbHO BOC-
MPOW3BECTMN €r0 Ha TENEBU3VOHHOM AMCTNEE. SNEMEHTHI CUHXPOHM-
3aUMM YKasbIBAIOT KaMepe, kak Co3AaBaThb KapTVHKY B COracoBaHum
C APYrvIMY Kamepamn 1 UCTOYHMKaMK, a Takke cooBLWatoT, rae v kak
PACNONOXNUTb KAPTUHKY NPV €€ OKOHYaTEIbHOM BOCNPOW3BENEHMN Ha
3Kpare.

Tenekamepa 1, B KOHEYHOM WTOre, AVCNNEN 3HAKOT, Kak CKaHMPOBaTb
JETEKTOP UNK 3KPaH. VIM TONBKO HYXHO 3HaTb, FAe Ha4MHaTh 1 Kak
caenarb 310 BoBpems. CUHXPOHM3MPYoLWas nHdopmaums 0OHOB-
NAETCHA C KaXOO0W rOPU3OHTANIbHOM CTPOKOW M C KaxXObIM BEPTUKAb-
HbIM MPOXOA0M AVCNES (ABAXAbl HA KAXOyI0 NOMHYIO KaPTVHKY Npw
yepeccTpodHoM (popmarte 2:1). BHyTpr 60MbLLION BUACOCTYANN
CUHXPOHV3MPYIOLLIAs MHPOPMaLs 06ecneymBaeTcst C NOMOLLbIO
OCHOBHOIO BHELLHErO reHepaTopa CUHXPOHN3NPYIOLLX UMMYIbCOB.
B ManeHbk1x crucTemax OfHa U3 kamep MOXeT 00ecneyrBaTh CUH-
XDOHV3VPYIOLLEN MHDOPMaUWER 1 cebs, 1 OpYrve BUOEOUCTOHYHNKN.

YuebHoe nocobue

CVIHXDOHI/ISE:ILI,I/Iﬂ B aHa/IorosoM BmnaeO

B HacToswlee BpemMs WMPOKO UCMONb3YIOTCHA WECTb KOMMO3UTHBIX
aHanoroBbIX BMAEOMOPMATOB CTaHAaPTHOM YeTkocTh: PAL, PAL-
M, PAL-N, NTSC ¢ yctaHoskon, NTSC 6e3 yctaHoku 1 SECAM.
Kpome Toro, B HEKOTOPLIX CTPaHax paspeleHo 3GrpHOe Bella-
HWe ¢ 6onee WKPOKOM NOA0COM YacToT, YTO JaeT BO3SMOXHOCTb
CNONBb30BATL BUAEO C BONEE LUMPOKOK NONOCOM NPONYCKaHWS,
3ayacTyio B cTpaHax, B KOTOpbIx npumerseTca Gpopmat SECAM,
BbINYCK TENEBV3NOHHLIX NPOrPaMM B CTyAMW OCYLLECTBAAETCA C
MCMNONB30BAHVEM KOMMOHEHTHOIO BUAEOCUIHana unn B opmarte
PAL, koTopble 3aTem nepesogaTtcs B popmat SECAM ans nepe-
naun. Buageo popmatel SECAM 1 PAL o4eHb NOX0Xu, pasHuLa
3aKknioyaeTcs, rMaBHeIM 06pasoM, B Cnocobe MoaynaLmn LBETOBOW
NHGOPMaLINK.

CTyauiHoe Braeo NpeacTasnset cobomn NOTOK AaHHbIX, KOTOPbIN
MOXET ObITb MCMNOb30BaH CPasy, Mo Mepe NOSBNEHNs, 3aaepXaH
ANS COrnacoBaHus ¢ APYruMmn MCTOYHMUKAMY UAV 3anucaH ans
NOCNEAyIoLLEro BOCNPOM3BeaAeHNs. Kak Obl 3TOT NOTOK AaHHbIX

HW NepemeLLancs, OH NepeMeLllaeTcs B peaibHOM BPEMEHU, U OH
JOIXEH NEPEHOCKTb BCIO MHOOPMALIMIO, HEOOXOAMMYIO ANs co3aa-
HWS 300PaxeHUs B MECTE HasHadeHus. BuaeocurHan cooepxmt
JaHHbIE N300PaxeHns 1 AaHHbe CUHXPOHW3aLIMK AN NPaBUIbHOMO
BOCMPON3BEAEHNUS KAPTUHKK. [JaHHbIE CUHXPOHM3aLMY BKIOYAIOT
KOMOWHALWIO PETYASPHO NPUXOAALLMX CTPOYHBIX CUHXPOHU3MPY-
IOLLWX UMMYABCOB UM CNYXEOHbIX CIOB AaHHBIX, KOTOPbIE NO3BO-
NAI0T PAacNo3HaTh Kaxayio CTPOKY B1AE0. KOMOWHALMS CTPOUHBIX
CUHXPOMMMYIbCOB NPEPBIBAETCA MEHEE HACTO NOSBASIOLLMMICS
JaHHBIMV KaAPOBOW CYHXPOHM3ALMM, KOTOPLIE BLIAAIOT ANCNAED
KOMaHdy Ha4aTb BOCNPOV3BEAEHME N300PaXeHNs B BEPXHEN
4acTu akpaHa.

B komnosutHbix Buageodopmatax NTSC vnm PAL BraeoaaHHbIe 1
MHOOPMaLWS O CUHXPOHU3ALUMI MOTYT ObiTb N1ErkO BU3yannsnpoBa-
Hbl 1 MI3MEPEHBI. MOHWTOP BUAEOCUTHANOB OCHALLEH NPEeayCTaHOB-
NeHHBIM HaB0POM KOIPPULMEHTOB PA3BEPTKM 419 OTOOPAXKEHNS
CTPOK TENEBW3NOHHOWN Pa3BEPTKM, FOPU3OHTANIbHOIO (CTPOYHOMO)
NHTEPBANa ralleHns, Pa3BEPTKL BCEX CTPOK M300PaxXeHns 1m
TONBKO CTPOK B BEPTVIKANbHOM (KaapOBOM) MHTEPBANE raleHus.
BaxHO NOHMMATb, 4TO BCE 3TO — 1300paXeHnst OOHOrO U TOro Xe
BMAEOCUIHANa, PasHuLa 3akiioqaeTcs B TOM, KOraa 0ToOpaxeH
CUrHan 1 Kak [I0Aro 310 AJIMTCA Kaxabii pas. B COBPEMEHHbIX Tep-
MVHax KOMMO3UTHOE aHaNOroOBOE BUAEO 03HAYAET MYSIbTUNNEKCHYIO
nepenady C BPEMEHHbIM Pa3aeNeHveM curHana SpkocTu U AaHHbIX
CUHXPOHM3aLUMK. B cBOIO ovepens, MHdopMaLmsa UBETHOCT NPea-
CTaBnsieT cob0om MyNbTUMNEKCHYIO Nepeaady C 4aCTOTHbIM pasaene-
HUEM [IBYX LIBETOPA3HOCTHLIX CUIHAMOB.

www.tektronix.com/video_audio 21



PykOBOACTBO MO MPOBEAEHMIO NBMEPEHUI XapakTEePUCTNK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOW 1 BEICOKOW YETKOCTH

YuyebHoe nocobve

Bpems HapacTanus
racsiLLero UmMnynbca
(140 Hc 20 He)

CTPOYHbIVi racsawymii
UMnNynbC
10,9 mkc +0,2 mKkc
-0,1 mkc

Bpems HapacTaHus orubaioLLei curHana LBeToBoi

CUHXPOHU3ALMN 300 He +200 He
-100 He
BpeMu HapacTaHus
CUHXpouMMybca
YposeHb (140 He £20 H)

YCTaHOBKM AmnanTypa curHana
LIBETOBOW CUHXPO-
HM3aLMM

(40 IRE)

CurHan ugeToBoit
" CuHxpocurHan CUHXpOHMSALIN
HTEPBAN MeX/y Hayanom (9+1 TakToB)
racsiwero umnynbca (4,7 MKC £0,1 Mkc)
11 HA4aNOM CTPOKM

(1,5 MKC £0,1 MKG) ViHTepBan oT Havasia CTPOKM A0 Havana curHana

LIBETOBOI CUHXPOHM3aLMK (19 TakToB)

OnopHbIii ypoBeHb Henoro
(100 IRE/714 mB)

OnopHbIii ypoBEHb YEPHOTO
(7,5 IRE/54 MB)

YpoBeHb rawenus
AMNANTYAA CUHXPO-

UMMynbca
(~40 IRE/286 MB)

VIHTEpBan MeXay HayanoM CTPOKM W KOHLIOM racsiLLero Mnysbca CTpoK

9,2 mkc +0,2 Mk

Touka oTcuéTa
-0,1 mkc

(Hayano cTpokm)

Puc. 18. CTpouHbiit uHTepBan raweHs raeocrrdana NTSC

Bpems HapacTaHus racsllero
umnynbea (0,3 Mkc 0,1 MKG)

CTPOYHbIVi racswmii
UMnNynbLC
12 mkc +0,0 mkc
-0,3 Mmkc

Bpems HapacTaHus orubaloLLeit curHana LBeTOBOM
cuHxpoHmaaumm (0,3 mke +0,1 mKke)
Bpems HapacTaHus

CUHXpouMNynbca

" *
(0,2 mMkc £0,1 mKc) AMAAUTYAA CUrHana

LIBETOBOW CUHXPO-
HU3aLMn
(300 MB)

CurHarn LBeToBOM
CUHXPOHM3aLMM
CwHxpocuran
MHTepBan mexay Ha4anom 4,7 MKE 0,2 MKC) (2,25 mkc+0,23 mkc,
racsiLLero umnynsca ’ - 10+1 TakToB)
W Ha1anoM CTPOKM  1yrepan oT Hauana GTpOKY 10 Hauana curHana
1,5mMkc +0,3MKC  11BETOBOV CUHXPOHU3ALWK (5,6 MKC +0,1 MKC)

-0,0 MK(
0.0k VIHTEpBAN MEXAY HA4an0M CTPOKM 1

. KOHLLOM racsuiero umnynsca (10,5 mkc)
Touyka oTcuéta

(HayYano cTpoku)

OnopHbii yposeHb 6enoro
(700 mB)

YpoBeHb rawenus

AMNANTYAA ONOPHOrO

CUHXpoCHrHana
(-300 MB)

Puc. 19. CTpoyHbIi HTEPBAN rawenns BuaeocurHana PAL
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rOpMSOHTaﬂbHaH CNHXPOHM3aU A

[yarpammbl rOpUM30OHTANBHOM CUHXPOHN3a-
umm ong popmatos 525/59,94 NTSC (puc.
18) n 625/50 PAL (puc. 19) B npuHLWmNe
noxoxu. OHn paspabaTsiBannch B cepefmnHe
XX CTONETVst C Y4ETOM OrpaHvyeHuii, KOTo-
pble HakNafsBancb BOSMOXHOCTAMM CyLLE-
CTBOBABLLVX B TO BPDEMS Kamep v AVICINEEB.
CTPOYHbBIN MHTEepBAnN ralleHns CoaepKnTcs
B KaX/[10W CTPOKE BWOEOAaHHbIX 1 NU3MEHSIET-
¢ Ans obecneyeHrs KaipoBoro NHTepBana
raweHws.

[MepenHss nnoulaaka CTPOYHOro racaLlero
umnynsca (FRONT PORCH) 3aaaét Bpems
B KOHLIE BMOEOCTPOKM, KOraa yd nofd-
XOAUT K NPaBOW CTOPOHE 3KpaHa. Touka,
cootgetcTyowan 50 % anuTensHoCTH
cnafaiouero GpoHTa CUHXPOUMNYNLEA,
ABNSAETCS ONOPHOW, T.€. TOHKON Havana
OTCYETa BPEMEHM B CUCTEME, MO KOTOPOW
OCYLLECTBASETCS 3amyck 0OpaTHOro xoaa
nlyqa KMHeckona. ViHTepean Mexay Hava-
NIOM CUHXPOUMMYAbCA ¥ KOHLOM racsailero
nvnynsca (SYNC TO BLANKING END)
rapaHTVIpYeT, H4TO BUOEOCUIHAN HE HaYHET
0bnyyaTb akpaH B neproa 06paTHoro xoaa
nyda. OnopHbIi ypoeeHs 6enoro (REFER-
ENCE WHITE) 1 0nopHbI YypOBEHB YEPHOTO
(REFERENCE BLACK) 3apaioTcs Takmnm
00pasoMm, 4TOObI rapaHTMpPOBaTh, HTO Nobas
Tenenporpamma 6yaet otobpaxaTses Ha
ANCnnee ¢ 0OMHAKOBOWM MakCUManbHOM 1
MUHUMANBbHOW APKOCTBIO ANst 06ecneqeHmns
CTabUNbHOW KOHTPACTHOCTU M300paXeHNs
6e3 perynMpoBKX 3putenem. 3alluTHbIN
MHTEPBAN (MM NbeaecTan, PasHOCTb MEXAY
YPOBHEM ralleHns 1 ONOPHBIM YPOBHEM
4EPHOr0), BENMYKHA KOTOPOro COCTaBNA-
et 7,5 IRE (IRE — eonHmnua nsmepeHns
pasmaxa suaeonmvnynbca, 140 IRE coot-
BetcTByeT 1 B) B curtane NTSC, aenanca
NPeAMETOM 0OCYXAEHWS B TEYEHNE MHOMUX
neT. B HeKoTopbIx CTpaHax paboTaioT 6e3
1CNONb30BaHNA 3aLLMTHOIO UHTEPBANA.
Benbllika UBETOBOW MOAHECYLWEN (CUTHAN
LIBETOBOW CUHXPOHM3aLmKn) obecnevnsaet
CTabnbHBIA NEPUOANYECKIIA ONOPHBIN
CUrHan aas CUHXPOHU3aLWY NMPUEMHIMKa

1 reHepaTopa LBETOBOV NOAHECYLLEN C
LENbI0 YCTOMHMBOWM AEMOOYNALMN CUrHaNa
LBETHOCTW. XOTH BCMbILLKA LIBETOBOV NOA-
HECYLLIEN COAEPXNT OT BOCbMY 10 AECHATU
NepUoa0B NMOCTOSIHHOM YaCTOThI, MOHUTOP
TeNEBU3NOHHBIX CUrHANO0B OYAET CYHXDOHM-
31MpOBAaTLCH MO OMNOPHON TOYKE CTPOYHOrO
CUHXPOUMNY/bCA, W BCMbILLIKA B CUrHane
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Y4yebHoe nocobue

LindpoBoi CTPOYHbLIN MHTEPBAN raleHns
BcnomorarenbHble faHHble

AKTUBHas
undposas cTpoka

AKTMBHOE
n300paxeHvie

Puc. 20. BpemeHHas avnarpaMma CTpokv BUAEO BBICOKOW YETKOCTH

NTSC byoeT ka3aTbCa YepeaytoLencs no
(ase OT CTPOKM K CTPOKe. A BCMbILLKA B CUr-
Hane PAL n3-3a cmelleHus B 25 'y byoet
Ka3aTbCs MOCTOAHHO M3MEHSIOLLIEIACS.
PPOHT CUHXPOUMMYAbCA 1 BCMBILLKA LIBETO-
BOV NOAHECYLLEN UMEIOT CBOIO COOCTBEH-
HYIO NOCTOSIHHYIO hady; OHK ByayT KasaTbCs
4epenyoLLUMACS VAN U3MEHSIOLLMMAICS,
NOTOMY YTO OHU BXOOST B CUHXPOHN3M
TONBbKO NEePUOaNYECKH.

CTpoka aHanoroBoro BMAEO Ha4HaeTcs B
TO4Ke, cooTBeTcTBYIOWER 50 % AnMTENLHO-
CTV CNapaloLero GpoHTa ABYXyPOBHEBOIO
CUHXPOUMNYNBCA, W 3aKaHYVBAETCH B 3TOM
Xe TOYKE CrefyloLlen CTPOKN BUAEOCUT -
Hana. B npon3BOACTBEHHbIX aHANOrOBbIX
dbopmartax BbICOKOM YETKOCTH MOTYT UCMOSb-
30BaTbCS TPEXYPOBHEBLIE CUHXPOHM3MPYIO-
LMe UMMYAbCHI, YPOBEHb KOTOPBIX CHa4ana
NEXUT HUXE YPOBHA racaLero curHana, a
3aTeM — BbllWe. To4ka Havyana BPEMEHHOMO
otcyéta 0, and TpExypOBHEBOIO aHasoro-
BOIO CUHXPOMMMY/IbCA NeXWT Ha Hapac-
TaloLemM GPOoHTE UMNYNbCa CUHXPOHKU3ALIMM
NPW NepeceyeHn 3TM GPOHTOM YPOBHS
rawenus (cMm. puc. 20 v Tabn. 5).

[MPOCTPAHCTBEHHOE NPEACTaBIEHME CUr-
HaIOB CYHXPOHM3AUMM Ha BDEMEHHOW ana-
rpammMe BUOEOCUrHana NpeacTaBneHo Ha
puc. 21. [ins hopmaTtoB C NPOrpeCcCUBHOM

F=0 ans nporpeccuBHoO pa3BePTKN

F=0 ons nons 1 4epeccTpoYHON Pa3BEPTKU
F=1 nnsa nonsa 2 4epecCTpOYHON Pa3BEPTKU

O6uwee
Konmye-
CTBO CTPOK
B Kazpe

KagpoBsbii HTEpBan rawweHns

Puc. 21. MpoctpaHCcTBEHHAA KOMNOHOBKA BUAEOKaApa

pasBEPTKOM 1:1 BCE BMAEOM30OpaxeHve
(kaap) ckaHWpyeTcs LenmnkoM 3a OAnH Npo-
x0A. pr 3TOM BCE CTPOKM M300PaxeHuns
oTOOpaxalnTCs NO0YEPEHo, 0aHa 3a
npyron. B gopmartax ¢ HepeCcCTpoYHOM pas-
BEPTKON 2:1 3@ 0AMH Npoxoa, 0To6paxaeTcs
TOMbKO NONOBKMHA CTPOK (BCE HETHBIE), a 3a
CnenyioLLM NPOXo, — BTOPast NOMOBMHA
CTPOK (BCE HE4ETHBIE) B HOBOM MOfe, pac-
MONOXEHHOM MEX[y CTpOKaMM NpeaplayLe-
rO NPOX0Aa, 3anonHaAs TakMm 00pasoM BECh
Kaap 13o0paxeHus.

www.tektronix.com/video_audio
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PykOBOACTBO MO MPOBEAEHMIO NBMEPEHUI XapakTEePUCTNK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOW 1 BEICOKOW YETKOCTH
YyebHoe nocobue

®dopmat YacTtoTa amckpetnsaumm A B C D E
(Mr'w) (1/T)

1920x1080 60 1:1 148.5 44T 148T 280T 19207 22007
1920x1080 59.94 1:1 148.5/1.001 44T 148T 280T 19207 22007
1920x1080 60 2:1 74.25 44T 148T 280T 1920T 2200T
1920x1080 59.94 2:1 74.25/1.001 447 148T 280T 1920T 22007
1920x1080 30 1:1 74.25 44T 148T 280T 1920T 22007
1920x1080 29.97 1:1 74.25/1.001 447 148T 280T 19207 22007
1920x1080 50 1:1 148.5 A84T 148T 7207 19207 2640T
1920x1080 50 2:1 74.25 484T 148T 720T 1920T 2640T
1920x1080 25 1:1 74.25 484T 148T 720T 19207 2640T
1920x1080 24 1:1 74.25 5947 148T 830T 1920T 27507
1920x1080 23.98 1:1 74.25/1.001 594T 148T 830T 1920T 27507
1280x720 60 1:1 74.25 70T 220T 370T 1280T 1650T
1280x720 59.94 1:1 74.25/1.001 70T 220T 370T 1280T 1650T
1280x720 50 1:1 74.25 400T 220T 700T 1280T 1980T
1280x720 30 1:1 74.25 17207 2207 20207 1280T 3300T
1280x720 29.97 1:1 74.25/1.001 17207 2207 20207 1280T 3300T
1280x720 25 1:1 74.25 2380T 220T 2680T 1280T 3960T
1280x720 24 1:1 74.25 2545T 2207 28457 1280T 41257
1280x720 23.98 74.25/1.001 2545T 220T 2845T 1280T 41257

Tabnumua 5. BpemeHHble COOTHOLLIEHMS CTPOKM BAEO BLICOKOM YETKOCTY B NEPUOAAX TAKTOBBIX MMMY/IbCOB

BepTuikansHasg CUHXPOHN3aLUMs Ha onarpammax, npvBeaEHHbBIX BbILE ¥ HA CNEAYIOWEN CTPaHNLE,
NoKa3aHo, 4TO BWAEOCTPOKA HAYMHAETCA CeBa UV B LLEHTPE BEPX-
HEW 4aCTV 3KpaHa, 4To NO3BOSET UCNOB30BATL HEPECCTPOYHYIO
pasBepTKy 2:1 B cuctemax PAL nin NTSC. YacTtoTsl noabvpaiotcs
TakM 06pa30M, HTOObI YMEHBLLIWTD BAVSIHWE LIBETOBOV NOAHECYLLEN,
KOTOpas NepefaéTca B NON0CE BUAEOYACTOT. Ang curHana CMcTemsl
PAL TpebyeTcsa BoCEMb NONel, YToObl BOCCTAHOBUTL NEepBOHaYasb-
HOe ®a30B0Oe COOTHOLLEHME (CO30aTb NONHbIN LBETHOM kaap). na
curHana NTSC and atoro notpedyeTcs YeTsipe nons.

JaHHble BepTuKaabHOM CUHXPOHM3ALWM BMEHSIIOTCS B 3aBUCUMOCTY
OT BYda PeryasapHoO NoSBASIOWLMXCS UMMNYNbCOB CTPOYHOMN CUHXPO-
HU3aLUWM 1 00OEBNEHNS BbIDABHMBAIOLLMX MMMYIbCOB. [TDOTAXEH-
HOCTb KaapOBOro HTepBana rawenns (puc. 22 ans NTSC, puc. 23
ons PAL) coctasnset ot 20 ao 25 BuaeocTpok. Kagposei MHTeEpBan
raleHVs BbICBEYVBAETCS B LIEHTPANbHOM 4aCTh 3KpaHa MOHUTOPa
TENEBU3VOHHbIX CUrHANOB NpK OTOOPaXeHUM ABYX NONe kaapa.
YBenuyeHve ONnTenbHOCTV KaapoBoro MHTepBana ralleHns no3eo-
NAET YMEHbLUTL BPEMS BO3BPALLEHNS SN1EKTPOHHOIO Nyda KUHEeCKO-
na B BEPXHIOIO 4aCTb 3KpaHa.
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PykoBOACTBO MO NPOBEAEHNIO UBMEPEHNI XapaKTEPUCTUK CUTHAOB UMMPOBOro BUAEO CTAHAAPTHOM 1 BEICOKOW YETKOCTY

YuebHoe nocobue

Kanpoblii MHTepBan raweHns

IH——]

a3a CMHXPOHM3NPOBAHHON BCMbILLKA
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®asa CUHXPOHN3MPOBAHHOI BCTIbILIKM
NoAHecyLeil, LIBETOBOE none 2
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525
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=

Kazposbili uHTEpBaN rawexns

T

le- Hauano nons 3
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U NOAHEcCyLLelt, uBeToBoe none 3
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Kazposbili MHTEPBAN rawexns
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a3a CUHXPOHN3MPOBAHHOI BCMbILKM
IHECYLLEH, LBeTOBOE none 4

Puc. 22. KanpoBbiil vHTepsan rateHus suaeocvrdana NTSC

Ha puc. 22 nokasaHbl Yepeayiouwecd nons 1 upetHon kaop NTSC,
COCTOALLNI 13 YETEIPEX NOoNen. LiBeToBas NoAHECYLWas BO3BPALLAET-
Cs1 B NepBOHaYabHOe GpasoBOe COOTHOLLEHNE C KaaPOBbIM CUHXDO-
VIMNYNbCOM Hepes Kaxaple YeTsipe nons.

Hvarpamma kagpoBoro nHTepsana rawennd sugeocurHana PAL
npuBeaeHa Ha pyc. 23. Ha anarpamme nokasaHbl ABE YepeayioLmx-
CS CMHXPOMOCNE0BATENBHOCTY, 0OPA3YIOLLYX HEPECCTPOYHbIN Kaap.
13-3a capuvra YactoTel B 25 U, pasa noaHecyllen curHana PAL BO3-
BpallaeTcs B NepeoHayanbHoe GasoBOe COOTHOLIEHNE C KaLpOBLIM
CUHXPOVMIYNIECOM Yepes Kaxple BOCEMb NOJe (415 UBETHOrO
Kagpa ¢ BoceMblio nonamMu). CTpoYHasa 1 kaapoBas CUHXPOHM3aUNA

B cucteme SECAM nogo6Ha CuHxpoHu3aumm B cucteme PAL, pas-
JIHNE 3aKITI0YAETCA B METOOAX MOAYNALMM CUrHANA UBETHOCTU U
curHana sipkocTu.

Pa30Bble COOTHOLWEHNSA MEXAY CUrHanamm KaapoBO CUHXPO-
Hu3auumn B cuctemax PAL nnn NTSC, koTopele onpeaensior
npaswbHLIA HOMEP Nond kagpa 1 Gasy LBETOBOW NOAHECYLLEN,
OYeHb BaxHbl, 0CODEHHO KOrAa OAMH UCTOYHWK BUAEOCUTHaNa
00bEVHAETCA C APYMMM WAV KOFAA OH MITHOBEHHO 3aMeHseTCs
LPYrM UCTOYHKOM, a TaKXe KOoraa CurHasn peaakTrpyeTcs, nepe-
KITio4aeTcs Mnn KOMBUHNPYETCS C NOMOLLbIO 060pyA0BaHNA ANS
cneusdPekToB.
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PyKOBOZCTBO MO NPOBEAEHNIO N3MEPEHNI XapakTEPUCTUK CUMHAOB LUMMPOBOIro BMAEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTY

YuyebHoe nocobve

lMoneBoit MHTEpBan raweHmns
(25 CTPOK + CTPOYHbIIt MHTEPBAN raleHns)

2,5 ! 25 ! 25
CTPOKM “"I‘* CTPOKY —*—I CTPOKM

: Monesas CHHXPOHY- : 5 ypasHu-
BAIOWMX | 3aUA, 5 KafpoBbX | BIOLIVX
AMNYNBCOB 1 CHHXPOUMNYALCOB | MIMMYNCOB

—>t«— Havano nona 1 (4étHoe)

5 ypaBHu-

KoHeL nons 4 (HeyéTHoe)
YposeHb 6enoro

I
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|
|
|
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|
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i I
I 1
YpoBeHb 4EpHOro ) |
YpoBeHb ralexus
YpoBeHb CUHXPOHNU3ALIMM

i
T
|
|
|

!
n 1
i
1
1

KoHew nons 1 (4éTHoe) Hauano nons 2 (HeuétHoe)

YposeHb 6enoro

YpoBeHb YEPHOrO
YpoBeHb rawexus
YpoBeHb CUHXPOHU3ALMN

310311 312313, /314 | 315 | 316 817
T T T T T T L) T

319|320 321322 | 323 | 324325 | 326 | 327 | 328 [ 329 | 330 [ 331 | 332 | 336 |
R T T ¥ T T T T T T T T T T T 1

!

Bbigenerne kaaposbix
CUHXPOMMMYNbCOB
4,7 mke 100 He

YpasHusaiowme umnynscel 2,35 mkc £100 He

[nutenbHocTb GpoHTa (cpesa) no yposkio 10% - 90% ot amnauTyasl MNyabCca:
racawero umnynbca noneit 300100 He

CHHXPOHM3NPYIOLLMX MMNyNbcoB noneit 250+100 He

ypaBHuBatoLLx umnynbeos 250+100 He

Puc. 23. KagpoBblii MHTEpBan ralernsa BuaeocurHana PAL

3T0 BaxHOEe COOTHOLLIEHNE Ha3bIBAETCH «(hasda NoOHECyLEen OTHOCK-
TeNbHO CUHXpOCKrHana» (Subcarrier-to-Horizontal phase, SCH). [ins
KOMMOHEHTHOrO BMAEO HaM HYXHO TONbKO 06eCneynTs NpaBuibHoe
NO3ULIOHMPOBAHWE TPEX CUTHAMOB, 13 KOTOPBIX (GOPMUPYETCS LBET-
HOe 1M300paxeHne, Tak kak B 3TOM Clydae B CUrHane UBeTHOCTU He
VICNONb3YETCA MOAYIMPOBaHHas NOAHECYLLAS.

Hymepauus ctpok B cucteme NTSC HaumHaeTcs ¢ Nepeoro kaapo-
BOrO YPaBHMBAIOLLIEr0O MMMYbCa, CNeAyoWEero 3a NOCNeaHen non-
HOW CTPOKOW BMAEOCUIHaNa 1 NnpoaoixaeTcs B kaxaom none (263
CTPOKM Ans nonei 1 n 3, 262 cTpoku ana nonen 2 v 4). Hymepauys
CTPOK B cucTeme PAL 1 BONbLIMHCTBE aHanoroBbix GOPMaTOB BbICO-
KOV YETKOCTM Ha4mMHaeTcs ¢ NepBOro KaapoBoro CUHXPOUMMYLCA,
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CNenyioLwlero 3a nocneaHern NoaoBMHHOM CTPOKOW BUaEOCUrHana,
1 IPOAOIXAETCH B KaxaoM kaape (625 cTpok ans cuctemsl PAL).

B BM1AEO BLICOKOW YETKOCTW CYLLECTBYIOT GOpMAaThl Kak C Nporpec-
CMBHOW, Tak 1 C 4ePECCTPOYHOM Pa3BEpPTKOM (CM. puc. 24). MdaTb
CTPOK MOMIEBOr0 VHTEPBANA FaLEHVS C MMMyNbCamu KaapoBOw
CUHXPOHW3ALIMN HEMHOMO OTIMHAIOTCA OT aHANOMMYHbIX CTPOK BUAEO
CTaHOAPTHOM YETKOCTI, TaK Kak B BMAEO BbICOKOW HYETKOCTU UCMOSBb3Y-
€TCS TPEXYPOBHEBBI CUHXPOUMNYNLC. Ha pyc. 24 nokasaH Nonesow
MHTEPBAN raweHns Gopmarta ¢ NporpeccusHon passeptkon 1080p
(SMPTE 274M) ¢ COOTBETCTBYIOLLMM KONMYECTBOM CTPOK. Ha aToM Xe
PVICYHKE MOKa3aHO KOMIMYECTBO CTPOK A1 GOPMATOB C HEPECCTPOH-
Hov passepTkoi 1080i (SMPTE 274M) 1 10351 (SMPTE 240M).



PykoBOACTBO MO NPOBEAEHNIO UBMEPEHNI XapaKTEPUCTUK CUTHAOB UMMPOBOro BUAEO CTAHAAPTHOM 1 BEICOKOW YETKOCTY
Y4yebHoe nocobue
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MPOrPECCUBHAA CUCTEMA, KAOP
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Puc. 24 KaapoBblii MHTEpBan ralleHys B aHanoroBOM BUAEO BbICOKON YETKOCTM
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PykOBOACTBO MO MPOBEAEHMIO NBMEPEHUI XapakTEePUCTNK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOW 1 BEICOKOW YETKOCTH

YuyebHoe nocobve

1125/60/2:1 1125/50/2:1 750/60/1:1 750/50/1:1
(1125/59,94/2:1) (750/59,94/1:1)
Tun curHana CYHXPoHM3aLmmn TPEXYPOBHEBLIN, TPEXYPOBHEBLIN, TPEXYPOBHEBLIN, TPEXYPOBHEBLIN,
NONAPHBI NONAPHbBI NONAPHbBI NONAPHbBI

OnopHas To4ka CTPOYHOMN

50% TOYKa nepeceyeHns

50% T0OYKa nepeceyeHns

50% TOuYKa nepeceyeHus

50% TO4Ka NepeceyeHms

CUHXPOHM3aLN HapacTaloLMM GPOHTOM  HapacTalolWwyM GPOHTOM  HapacTalolwymM GPOHTOM — HapacTaloLwmM GPOHTOM
HYNIEBOV JINHIN HYNIEBOWV JINHIN HYJIEBOVI JINHIN HYJIEBOVI JINHIN

OO6ulee KomM4ecTBO CTPOK 1125 1125 750 750

B Kagpe

Konm4ecTso CTpOK akTMBHOMO 1080 1080 720 720

BMOEO B Kaape

YacToTta nonei 60 (59,94) 'y 50Ty 60 (59,94) 'y, 50Ty,

HacTtoTa CTpoK 33,750 kI'Ly 28,125l 45kl (44,955) kI, 37,5y,
(33,7163) kI'L,

[Nepuon, CTPOYHOV Pa3BEPTKM 29,6296 mkc 35,556 MKkc 22222 MKC 22 667 MKC
(29,6593) mkc (22,244467) MKC

CTPOHHbBIV MHTEPBAN ralleHns 3,771 mc 9,697 mC 4,983 mc 9,428 mc

(3,775) MmC (4,988) mc

Bpema 0T 0rnopHOro CuHXpPo- 2,586 mc 2,586 mc 3,502 mc 3,502 mc

curHana oo SAV (2,589) mc (3,505) mc

Bpewma ot EAV 0 onopHoro 1,185 mMC 7,084 mc 1,481 mMC 5,926 mc

CUHXpOCHrHana

Jn1TensHOCTb OTpULAaTE b= 0,593 mc 0,593 mc 0,538 mc 0,538 mc

HOW YaCTI CUHXPOUMMYbCa

JnvTenbHOCTb NONOXUTENb- 0,593 mc 0,593 mc 0,538 Mc 0,538 Mc

HOW YaCTI CUHXPOUMMYbCa

AMNAUTYAA CUHXPOMMMNYBCA +300 mB +300 mB +300 MB +300 MB

HnutensHoCcTb GpoHTa/cpesa 0,054 mc 0,054 mc 0,054 mc 0,054 mc

CUHXPOVIMMYNbCA

[eproa NoneBorn PasBeEPTKY 16,67 20 mC 16,67 20 mC

(16,68) mc (16,68) mc

[1oneBOV MHTEPBAN ralleHuns 45 cTpok 45 cTpok 30 cTpok 30 cTpok

AMNAUTYOa BUOEOCUrHana 700 mB 700 mB 700 mB 700 mB

HomuHanbHas WwWyprHa nono- 30MIy, R, G, B 30Mry, R, G, B 30Mry, R, G, B 30Mry, R, G, B

Cbl 4HaCTOT CUrHana

Tabnumua 6. MapaMeTpbl CUHXPOHM3ALWV aHANOrOBOMO BUAEO BbICOKON YETKOCTU C YNCIEHHBIMI COOTHOLIEHUAMI

1250/50/2:1 6onblue He ynoTpebnsaeTcs). HoMVHaNbHbIE 3HAYEHWS
napameTpOB 3TVIX aHaN0roBbIX GOPMATOB NpUBEAEHHI B Tabnuue 6

Puc. 25. lncnneli pactepaitdepos curHanos cepun WVR7120 1 MOHATOPOB CUrHAN0B cepum
WFM7120 B pexume 0TO6paxeH1s BDEMEHHbIX COOTHOLLIEHNIA

[lapameTpbl aHaI0roBOro KOMMOHEHTHOMO BUOEO
BbICOKOW YETKOCTU

B crannapte ANSI/SMPTE 240M onpeneneHbl napametpel Gop-
mata 1125/60(59,94)/2:1 aHanoroBoro BMAEO BLICOKOW HETKOCTML.
B yactu 1 ctaHgaptom ITU-R BT.709 (Part 1) npusHatoTcsa dpop-
matbl 1125/60/2:1 1 1250/50/2:1 (3ameTnm, 0OHako, 4To popmart
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Hapsay C HEKOTOPBIMM BPEMEHHbBIMM NOKa3aTensaMu, OTHOCALLMMICS
K X UMDPOBbIM 3KBMBANEHTAM.

Komnanus Tektronix paspaboTana COOCTBEHHbI NPOCTON METOA, ANs
CUHXPOHW3aLIMM aHanoroBoro 1 LdpoBoro 060pya0BaHUs C NOMO-
LLIbIO MOHWTOPOB U pacTepan3epos curHanos ceput WEM 1 WVR.
Pexum 0TOOpaXeH1s BPEMEHHbIX COOTHOLLEHW 0OecneYvBaeT
NPOCTOE rpadU4ECcKoe OKHO, B KOTOPOM MOKa3bIBAIOTCA BPEMEHHbIE
COOTHOLLEHVSt MEX[TY BHELLUHWM OMOPHBIM U BXOAHBIM CUrHANamu.
Kpome Toro, aT0T pexumM no3BonseT Habnioaatb PesysTaTsl U3Me-
PEHNI BDEMEHHbBIX CABMIOB MEXAY ABYMS CUrHanamm B CTpOKax

(T.e. B BEMYMHAX, BIPAXEHHbIX OTHOCUTENBHO AJIMTENBHOCT OAHOW
CTPOKM) 1 MUKPOCEKYHIAX (CM. pyC. 25). Ha Bxoa nprbOpOB MOXET
n0OaBaTbCA Kak aHaNorOBbI KOMIO3UTHBIW CUMHAS, Tak U CUrHas
MHTEpGENca NnocneaoBaTeNbHoN nepeaayn UMGPOoBLIX AaHHbIX (SDI)
CTaHOAPTHOW U BEICOKOW YETKOCTH. [1pW 3TOM BDEMEHHBLIE Xapak-
TEPUCTUKM BXOAHOrO CUrHana CPaBHUBAIOTCS C YPOBHEM aHaNoroBo-
O YEPHOIO NONA U BHELHErO TPEXYPOBHEBOIO CUHXPOVIMMYbCA.

[MpsAMOYronbHOE OKHO NpeacTaBnaeT cobov oamH kaap ans SDI
BXOJI0B U1 LUBETHOW Kaap 19 KOMNO3UTHBIX aHaN0roBbIX BXOA0B.
[epekpecTue B LEHTPE 03HAYaET HyNeBOE CMELLIEHKE, a KPYr COOT-



PyKOBOACTBO MO MPOBEAEHMIO MBMEPEHUI XapakTEPUCTUK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTH

YuebHoe nocobue

CermMeHTMpOBaHHbI Kaap ABASETCH CNOoCcOBOM pasaeneHuns 306paxeHmst C NPOrpeccuBHONM

pa3BepTKOM Ha 2 CerMeHTa aas nepeayn

HUA CMELEHNA [N OCHOBHOMO BXOAA COXpa-
HAETCA V1 MCMIONb3YETCS 19 NPOBEAEHNS
n3mepeHni B pexmme «Relative to: Saved»
(«OTHOCUTENBHO: COXPAHEHHOM0»). B 3TOM
crydae, Bblbvpast o000 ApYrov BXO,
MapLIpyT3aTOpa, B PE3YNbTATE N3MEPEHNN
CUrHana ¢ Hero ¢ NOMOLLbI0 060PY0BaHMA
cepuin WVR v WEM7x20/6120, nprbop
MOK&XET BENNYMHY CMELLEHNA MEX[TY OCHOB-
HbIM (OMOPHbLIM) CUIHANOM W CUTHANOM C
B1AeoBxoaa. [101b30BaTENO HYXHO NYTEM
PErYNMPOBKM BEPTUKANBHBIX V1 FOPU30OHTAb-
HbIX BDEMEHHbIX XapakTEPUCTVIK BXOAHOO
CUrHana nNpocTo A0OUTLCSH COBMELLIEHNS Ha

Puc. 26. MpeobpasoBaHue kaapa ¢ NPOrpeCcCUBHOM Pa3BEPTKON B CErMEHTI

JInHun onepexeHus

Mukcenu onepexeHus Mukcenu sapepxkn

JInHum 3apepXxku

Pvic. 27. iHTepnpeTtauys pexyviva 0ToOpaxeruns BpeMeHHbIX COOTHOLLEHNI

BETCTBYET BPEMEHHBIM XapakTePUCTMKaM BXOAHOMO curHana. JInkmmn
OMEPEXEHNA UNM 33AEPXKKN MOKA3bIBAIOTCH Kak BEPTUKAbHOE CMe-
LLEHVE, B TO BPEMS KaK BPEMEHHbIE OLUMOKN BENMHMHON MEHbLLIEH,
4em [JIMTENBHOCTb CTPOKM, MOKa3bIBAIOTCS Kak BEPTUKANIBHOE CMe-
WweHne (CM. puc. 27). Ecnmn BxogHOM CUrHan CoBnaaaeT Mo BPEMEHM
C OMOPHbIM, TOrAa Kpyr OyAeT pacnonaraTbCs B LIEHTPE 1 COBNAAET C
NEPEKPECTLEM, MPY 3TOM Ero LIBET M3MEHWUTCHA C OENOro Ha 3eNEHbIN.

Bnok «Relative t0:» («OTHOCUTENBHO:») YKa3bIBAET, Kakas To4Ka
BblOpaHa B Ka4eCTBE HYNEBOW AN pexuMa 0TOOPaXeHNU BDEMEHHbIX
COOTHOLLIEHWIA. T10 yMONYaHMIO YCTaHOBNEH BIOOD 3aHEe NaHenu
(«Rear panel»). B 3ToM pexvMe CMELLEHWE PABHO HYMIO, ECIN BXO[-
HOVI 1 ONOPHBI CUrHANBI COBNAAAOT MO BDEMEHM Ha YPOBHE 3aHEN
naHenn n3mepuTensHoOro nprbopa. JpyriM BapuaHToM SBISeTcs
BbIOOP COXPAHEHHOO 3Ha4YeHs («Saved») cMmelleHns. B aToM pexu-
M€ MOXHO COXPaHUTb BDEMEHHbBIE NapameTpbl OOHOMO U3 BXOAHbIX
CUrHaNOoB, a 3aTem 0ToOpaxaTb BDEMEHHbIE XapakTePUCTUKM CUrHA-
JIOB OTHOCUTENBHO COXPAHEHHOrO 3HAYEHNA CMELLEHWS.

3T0 0COBEHHO NONE3HO NPV CUHXPOHU3ALMM BXOAHbBIX CUrHAN0B
mapLpytrsatopa. OamH 13 BXOAHBIX CUrHAN0B MapLUpyT3aTopa
BLIOMPAETCS B KAa4YECTBE OCHOBHOIO 1 NOAAETCA BMECTE C BHELLHMM
OMOPHBIM CUrHANOM Ha Bxo, MoHuTopa cepun WFM7x20,/6120 nam
pacTepaisepa curHanos cepun WYR7x20/6120. PesynsTar navepe-

3KpaHe Kpyra 1 NepekpecTbd U Okpalmea-
HUSA Kpyra B 3eNEHbIN LBET. TOYHAA HACTPOM-
Ka MOXET ObiITb MPOM3BEAEHA HANPAMYIO C
MOMOLLIBIO YMCNOBBIX 3HAYEHWI B MPABOW YaCTh 3kpaHa. B utore kax-
AbI BXOL, MapLUpyT13aTtopa OyaeT HaCTPOEH OTHOCKTENIbHO OCHOBHO-
rO (OMOPHOr0) BXOAHOIO CUrHana. 3T0T UHTYUTUBHO MOHATHIA PEXMM
MOMOXET CIKOHOMUTL MACCy BDEMEHW NPV HACTPONKE BPEMEHHbIX
napamMeTpOB BUOEOCUCTEMI.

dopmatel PasBEPTKN B LMPPOBOW CTyANM

Kasanochk 6bl, YTO CTaHaapThl BUAEOPa3BEPTKM MO Obl ObITb
HanucaHbl AN MHOXeCcTBa (hOPMaToB. Ha NpakTvke B CTaHaapTax
ONMCHIBAETCA BCE, HTO HEOOXOAVMMO CAENaTh And 00ecneyeHuns
COBMECTUMOCTY MO BCEWM OTpac/n. B HacTosLLIEe BpEMS HET HI
OOHOrO YHVBEPCANBHOMO hopmMaTa passEPTKM U AN CTaHOAPTHOrO
TENEBUOEHNUSA, U ANS TENEBUAEHWS BEICOKOK YETKOCTU. HO Npn 3TOM
CYWECTBYET TEHOEHUMS K CO3AAHMIO TENEBN3NOHHBIX MPUEMHMKOB,
COBMECTUMbIX CO BCEMM CUCTEMaMI PasBEPTKM, KOTOPLIE MOMYT
ObITb DOCTYNHbI B JAHHOM pervioHe. Beé aTo co3naét cneumduye-
CKylo npobnemy and NpoGeccnoHanos B 06nacTvi BUAEO, KOTOPLIE
JO/XHBI MPOM3BOOMTL MPOrPaMMbl 419 MYPOBOIO PhIHKA.

Heckonbko 3Ha4YeHwin 4aCcToThl KaapoB 0COOEHHO XOPOLLIO NOAX0-
[ST ANns NpeobpasoBanHns cTaHaapTos. B yacty 2 ctanpapTa ITU-R
BT.709 (Part 2) onucaH undpoBOI KBaapaTHbIN NUKCenb — 00LLe-
NPUHATHIA popmart n3obpaxeHus (common image format, CIF), B
KOTOPOM 3Ha4eHWs 06LLYIX NapaMeTpoB M306paxeHns He 3aBu-

CHAT OT HaCTOThl OOHOBNEHMS KapPTVHKK Ha aKpaHe avcnnes. 9Tim
CTaHAAPTOM CNELUNOULMPYIOTCS 3HAYEHUA YaCTOThl CMEHbI KaapOB
60 Iy, 59,94 Iy, 50 My, 30w, 29,97 u, 25 Tu, 24 Tuwn 23,976 'y,
nns Buaeo ¢ 1080 ctpokamu akTvBHOro Braeo no 1920 nukcenei

B kKaxaon 1 popmatom nsobpaxernd 16:9. CtaHoapt SMPTE RP
211 pacnpocTpaHsaeT TpeboBaHna cTaHaapta SMPTE 274M, onu-
CbiBaOLLErO cemencTso cuctem 19201080, Ha NPOM3BOACTBEHHLIE
dopmatsl 1920x1080 ¢ vyacToTon cmeHbl kaapos 30 'u, 29,97 Iy,
2511, 24 Tu v 23,976 Iy, OcHoBHble nokadatenu CIF-dpopmaTos
1920x1080 npueeneHsl B Tabavue 7. Ctanaaptom ANSI/SMPTE
296M cneunduumpyioTcs napameTpel Gopmatos 1280x720, KoTo-
pble Takxe npuseaeHsl B Tabn. 7. CtaHoapt SMPTE 293M yctaHas-
NBaeT napameTpbl popmartos 720483 ¢ npOrpeccrBHOM pas-
BEPTKON. 3aMETUM, HTO 3HA4EHWS 4aCTOT CMEHbI KaAPOB 1 4acToT
AVICKPETU3aUMM, NPVBEOEHHBIE B 3TOW TAOAMLE, OKPYIEHb! 10 ABYX
WM TPEX OECATUYHBIX Pa3PAA0B. J19 CUCTEM C HELENOHMCNEHHBIMU
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YuyebHoe nocobve

HomeHknatypa cuctemsl Kosn-Bo Kon-eo  Yactota ®opmar pas3séptkm  Yactota Kon-so  Bpems aHa- [lonHoe

BbIOOPOK ~ @KTUBHbLIX  KaapoB, avckpe- BbIBOPOK JIOroBoWA KOJI-BO

SIPKOCTM  CTPOK Ha My TM3aumm SPKOCTM CUHXPO- CTPOK

WK LBeT- kagp CUTHANOB  HAMOJIHYID  HW3auuMKW,  Ha Kagp

HOCTM Ha APKOCTU MM CTPOKY BbIGOPOK

aKTUBHYIO LIBETHOCTM,

CTPOKY Mly,

1920x1080,/60/1:1 1920 1080 60,00 [NporpeccrBHas 148,500 2200 2008 1125
1920x1080/59,94/1:1 1920 1080 59,94 [NporpeccriBHas 148,352 2200 2008 1125
1920x1080/50/1:1 1920 1080 50,00 [NporpeccyBHas 148,500 2640 2448 1125
1920x1080/60/2:1 1920 1080 30,00 2:1 YepeccTpoyHas 74,250 2200 2008 1125
1920x1080/59,94/2:1 1920 1080 29,97 2:1 4epeccTpoyHas 74,176 2200 2008 1125
1920%1080/50/2:1 1920 1080 25,00 2:1 4epeccTpoyHas 74,250 2640 2448 1125
1920x1080/30/1:1 1920 1080 30,00 [MporpeccriBHas 74,250 2200 2008 1125
1920%1080/29,97/1:1 1920 1080 29,97 [NporpeccyriBHas 74,176 2200 2008 1125
1920x1080/25/1:1 1920 1080 25,00 [porpeccyBHas 74,250 2640 2448 1125
1920x1080/24/1:1 1920 1080 24,00 [NporpeccrBHas 74,250 2750 2558 1125
1920x1080,/23,98/1:1 1920 1080 23,98 [NporpeccrBHas 74,176 2750 2558 1125
1920x1080/30/1:1sF 1920 1080 30,00 lMNporpeccyviBHas, sk 74,250 2200 2008 1125
1920x1080/29,97/1:1sF 1920 1080 29,97 MNporpeccueHas, sk 74,176 2200 2008 1125
1920x1080/25/1:1sF 1920 1080 25,00 [porpeccyiBHas, Sk 74,250 2640 2448 1125
1920x1080/24/1:1sF 1920 1080 24,00 [MporpeccyiBHas, Sk 74,250 2750 2558 1125
1920x1080/23,98/1: 1sF 1920 1080 23,98 [NporpeccuHas, Sk 74,176 2750 2558 1125
1280x720/60/1:1 1280 720 60,00 [NporpeccyBHasn 74,250 1650 1390 750
1280x720/59,94/1:1 1280 720 59,94 [NporpeccyiBHas 74,176 1650 1390 750
1280x720/50/1:1 1280 720 50,00 [NporpeccriBHas 74,250 1980 1720 750
1280x720/30/1:1 1280 720 30,00 [MporpeccrBHas 74,250 3300 3040 750
1280x%720/29,97/1:1 1280 720 29,97 [porpeccyrisHas 74,176 3300 3040 750
1280x720/25/1:1 1280 720 25,00 MNporpeccyiBHas 74,250 3960 3700 750
1280x720/24/1:1 1280 720 24,00 [NporpeccriBHas 74,250 4125 3865 750
1280x720/23,98/1:1 1280 720 23,98 [NporpeccyiBHas 74,176 4125 3865 750
625/50/2:1 (BT.601) 720 581 25,00 2.1 4epeccTpo4Has 13,500 864 732 625
525/59,94/2:1 (BT.601) 720 483 29,97 2:1 yepeccTpoyHas 13,500 858 736 525
720%483/59,94/1:1/4:2:2 720 483 59,94 lNporpeccyiBHas 2x13,500 858 736 525
720x483/59,94/1:1/4:2:0 720 483 59,94 [NporpeccyiBHas 18,000 858 736 525

Tabnuua 7. opmatbl pasBEPTKM ANs CTYAMIAHOrO UMPPOBOro BUAEO

3HAYEHUAMY YaCTOT TOYHBIE 3HAYEHMS YAaCTOTbl CMEHBI KAAPOB 1
4aCcTOThl AUCKPETU3ALMM NONYYaOTCA NYTEM AeNeHns COOTBETCTBYIO-
LUMX Lenbix 3Ha4eHnn yactoTbl Ha 1,001,

[MPOV3BOACTBEHHBIE POPMATHI C CEMMEHTUPOBAHHBIMM
Kaapamu

HekoTopele hopmartsl B Tabnuue GopmaToB PassEPTKA UMEKOT
0603Ha4eHre «1:1sF». Obo3Ha4eHve «SF», B COOTBETCTBIM C
pekomeHayemon npaktvkoin SMPTE RP211, 03Ha4aeT «CerMeHTu-
POBaHHbIE Kaapbi». B hopmaTtax ¢ CermeHTrpoBaHHEIMI kaapamm
1300paxeHve 3axBaThiBAETCA 3a OAMH NPOX0A, Kak kaap B Gpop-
MaTax C NporpeccuBHoOM passépTkoin. OaHako nepegada aToro
1300paxXeHVst OCYLLECTBAAETCS Kak B (hopmaTax C YepecCTPOUHOM
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Pa3BEPTKON: CHaYana YETHLIE CTPOKM B OOHOM MOMyKaape, 3aTem
HEYETHBIE — B APYroM. Pacnpengenenve CTpOK NPOMCXOOUT Tak Xe,
Kak 1 B CCTEMAX C 4epeCCTPO4HON Pa3BEPTKON, HO N300PaxeHne
ANs 060MX NONEN 3axBaThiBAETCA 3a OAMH NPOXOA, YTO NO3BONAET
NCKIIOYATh NPOCTPAHCTBEHHOE PACCOBMELLEHNE, KOTOPOE NOABA-
eTca Npu Nepefadye B cUCTeMax C YepecCTPOYHON Pa3BEPTKON. IT0
NPefoCTaBNAET BCE NPENMYLLIECTBA NPOrPECCUBHOM PA3BEPTKM, HO
np¥ 3TOM CcoKpaLliaeT 00bEM He0OXx0aMMON 06pPaboTkM CHUrHana 1
yOBanBaeT CKOPOCTb PA3BEPTKM B aHANOrOBOM 061aCTH, yMEHbLLIAs
00 24...30 'u Buambin dnvkep. @opmMaTsl C CErMeHTUPOBAHHBIMM
Kagpamy MOryT MCN0Mb30BAThCS «Kak €CThb» UM MOTYT ObiTb N€rko
npeobpasoBaHbl B GOpMaT C NPOrpPecCUBHON Pa3BEPTKON, Kak 310
nokasaHo Ha puc. 26.
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Puc. 28. MakeT onopHbix crHxpocurHanos EAV (270 M6uT/c), oTobpaxaembiii B BILE aHano-
FOBOrO CUrHana apkoctu

Homep 6uta 9 (C3b) 8 7

YuebHoe nocobue

Puc. 29. MakeT onopHbix CrixpocurHanos EAV (270 MGuT/c), 0Tobpaxaemsiii B BUAE MyNbTH-
NNEeKCMPOBAHHbIX laHHbIX

5 4 3 2 1 0 (M3b)

DyHKLWIA DUKC. «1» F V

duke. «0»  Duke. «0»

Tabnuua 8. dopmar coBa «xyz» B nakete EAV/SAV

CVHXPOHM3aLMs 1 Np1BA3Ka N0 BDEMEHW B UMGMPOBO CTyANUM

13 npoBenEHHOro 0630pa aHanoroBbix GOPMATOB MOXET NOKa3aTb-
Cs1, 4TO OOMbLIAA YaCTb CUrHana, He 3aeiCTBOBaHHaN B nepeaaqe
aKTVIBHOW B1AEOMHOOPMALMW, NPEHa3Ha YeHa TONbKO Ans nepe-
HOCa CUHXPOAAHHBIX 11 00ECNeYeHNs NPOCTOsA KMHECKONa BO BPEMS
06paTtHOro xoaa nyya. B cTyaninHoM UmdpoBOM KOMNOHEHTHOM GOp-
Mate CUHXPOUMYALC NPeACcTaBseT cobom KOPOTKOe ClyxebHoe
CNOBO, NO3TOMY OCTATOK BPEMEHW MOXET OblTb MCMNONb30BaH A5
nepefaqn MHOroKaHa bHoOro ayamo, KOHTPOLHBIX CYMM Vi APYrX
JONONHATENBHBIX AaHHbIX. Ha 3KpaHe MOHWTOPA CUrHaoB B PEXU-
me PASS 3T1 KOPOTKME BPDEMEHHbIE LIM(DPOBLIE NaKETbl BLIMNAOAT
Kak KOpOTKME UMMYAbChl B KOHLE KaXA0M CTPOKM AEKOAMPOBAHHOMO
BuOeoCHUrHana (puc. 28, cMm. Takke puc. 11). B aHanorosom npea-
CTaBNEHUM CUrHaNa NOSIBNSETCH «3BOH», Tak Kak CNoBa AaHHbIX Npo-
XOAST Ha TaKTOBOW YaCcToTe, KOTopasi HAMHOIO NPEBOCXOANT NONOCY
NpOonyckaHws aHanoroeoro amcnned. Onuug DAT MOHUTOPOB Cur-
Hanos WFM7120/6120 obecnedvBaeT NpeacTaBNeHne 3Tux AaHHbIX
B BMAE normyeckx curHanos DATA (pyc. 29), To4HO pacno3Hasas
KaXa0e CNOBO W ero Y1CN0BOE 3HAYEHME.,

[Npuv cpaBHEHNM aHANOrOBOMO W LIGPOBOrO BMOEO OYEHb BAXHO
UMETb B BIY HECKOBKO CYLLECTBEHHbBIX ONPEAENEHIIA, KACAIOLLIXCS
CUHXPOHM3aLUWK.

1. Ctpoka undpoBOro BUAEO HaYMHaeTes ¢ nepBoro cnosa 3FF B
nakete gaHHbix EAV («KoHel, akTMBHOMO B1MOEO»), a 3aKaH4MBa-
€TCA NOCNEAHNM CNOBOM BUAEOOAHHbBIX B CTPOKE. Hymepauus
UMPPOBBIX CTPOK HAYMHAETCA C NEPBOW CTPOKM KaaPOBOro
MHTEPBAnNa raleHus.

2. Hymepaumusa anemeHToB UdpOoBOI BUASOCTPOKN HA4HAETCs
(anemeHT O) C NepBoro CnoBa akTMBHOIO BUAEO, KOTOPOE ABAA-
eTCs NepBbIM CAOBOM NOCAE HYETEIPEXCNOBHOWM KOMOMHALML B
nakete SAV. [103TOMy HOMED CTPOKM HE MEHSIETCS B TOT MOMEHT,
KOrda HOMEp 3NEMEHTA CTAHOBUTCS PaBHbLIM HYJTHO.

3. B otnmune oT undpoBOro BUAEO, CTPOKA aHanoroBoro Buago
HAYMHAETCA 1 3aKaHYMBAETCH B TOYKE Hayana OTCHETa, T. €.
TouKe, cooTeTcTBytoen 50 % AMMTENbHOCTH NepeaHero GPoH-
Ta ABYXYPOBHEBOIO CUHXPOUMMYNbCA UV TOYKE NEPECEHEHUS
HYNEBOI0 YPOBHA HapacTaloLM GPOHTOM TPEXYPOBHEBOIO
CUHXpoUMNybca. Takiv 06pa3om aHanoroBas 0nopHas Touka
NEXNT NOCNEe UMPPOBOM OMOPHOWM TOYKM, HO 10 MEPBOrO 3NEMEH-
Ta UWPOBOA CTPOKM, B MPOMEXYTKE BPEMEHW, BbIAENEHHOM MO[,
JONONHUTENbHLIE JaHHBIE NPY OLUMOPOBKE curHana. Lindposon
3N1EMEHT, COOTBETCTBYIOLLIMIA aHAIOrOBOM OMOPHOW TOYKE, Cre-
UMOUUMPYETCH LMOPOBEIM CTAHAAPTOM.

CUHXPOHM3aLMA B LPOBOM BUAEO 0OECNEYMBAETCA NOCNEA0Ba-
TenbHOCTAMU EAV 11 SAV, KOTOPBIE HAYMHAIOTCS YHUKANBbHOW TPEX-
CnoBHOW KoMOUHaLyen 3FF, (Bce GuThl Cnosa pasHbl «1»), 000, (sce
Hynn) 1 000, (BCe Hy/m), KOTOPas COMPOBOXOAETCA YETBENTLIM G0~
BOM «xyZ» C GOPMATOM, ONncaHHeIM B Tabnmue 8.

Cnogo «xyz» asnsetcsa 10-6MTOBEIM COBOM, B KOTOPOM [Ba Mnaf-
LIMX 3HavalLx OvTa paBHbl HyAI0, YTO 0becneyrBaeT Npeobpaso-
BaHKe B BOCbMWUOWTOBHIN (hopMaT 1 Haob0pOT. BUTHl CNoBa «Xyz»
BbINOJHAIOT CReayiowme GyHKUUN:
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PyKOBOZCTBO MO NPOBEAEHNIO N3MEPEHNI XapakTEPUCTUK CUMHAOB LUMMPOBOIro BMAEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTY
YyebHoe nocobue

Puc. 30. brHapHoe npeacTaseHue Cnosa «xyz»

6uUT 9 — hrKCMPOBaHHLIN OUT, BCEraa paBeH eanHuLE;

6uT 8 — F-OuT, BCeraa paBeH HyAIio B CUCTEMAX C
NPOrPEeCcCUBHON PA3BEPTKOW; HYMIO — AN NEPBOrO
nofykagpa 1 eanHuue — Ans BTOpOro nonykagpa B
CUCTEMAX C YEPECCTPOHHOM PA3BEPTKON;

OuT 7 — V-OUT, pPaBEH eaMHULE B Ka[POBOM MHTEPBA-
e raweHns; HyMo — B NPOAO/IXEHME aKTVBHbBIX BUAEO
CTPOK;

ouT 6 — H-6uT, eguHMLA 03HAYaeT NocneaoBaTesb-
HOCTb EAV; Hynb — nocnenoBaTensHOCTb SAV,

ouTthbl 5, 4, 3, 2 — 3aWKTHBLIE OKTLI, 0OEcneYMBatoT
OrpaHN4EeHHYI0 KOPPEKUMIO OLLIMOOK AaHHbIX B GuTax F,
VuH;

6uTtbl 1, 0 — duKcupoBaHHbI OKT, BCEeraa paBeH
Hy/I0 Ans 06ecneyeHrs 0a1MHaKoBOro 3Ha4eHns cnosa
B 8- 1 10-OUTOBbLIX CUCTEMAX.

®dopmar F=0 F=1 V=1 V=0
1920x1080p Bcerpga =0 HE MCNOMb3YETCH cTpokn 1-41,1122-1125 CTpOKK 42-1121
1280x720p Bcerga =0 HE MCNOMb3YETCH CTpOKN 1-25, 746-750 CTPOKK 26-745
1920x1080i cTpoku 1-563 CTPOKW 564-1125 cTpokm 1-20, 561-583, 1124-1125 cTpoku 41-557, 603-1120
1035i CTPOKM 1-563 CTPOKM 564-1125 cTpokn 1-40, 558-602, 1121-1125 cTpokmn 41-557, 603-1120
525/60 CTpOKu 4-255 cTpoku 1-3, 256-525 cTpoku 1-19, 264-282 cTpoku 20-263, 283-525
625/50 cTpokn 1-312 cTpokn 313-625 cTpokn 1-22, 311-335, 624-625 cTpoku 23-310, 336-623

Tabnuua 9. BpemeHHble AaHHbIe N5 KaapoB UGPOBOro curHana

Mone | 525 625 1080p 1080i 1035i 720p | SAV |EAV|9|F|V|H|P3|P2|[P1|PO| 1|0
CTPOK | CTpOK CTPOK CTPOK CTPOK
AKTVBHOE 1 20-236 | 23-310 | 42-1121 | 21-560 41-557 | 26-745 | 200 110{0]J]0] 0] 0]0]0|0]|O0
BUAEO 274101011 1[0 1]0][O0
[aweHvie 1 4-19, 1-22, 1-41, 1-20, 1-40, 1-25, | 2AC 101|010 1]1]0]0
KaapoBOW 264-265|311-312 | 1122- | 561-563 | 558-563 | 746-750 | opg | 1 [ol+1]1lol 1 1110l oo
Pa3BEPTKM 1125
AKTVBHOE 2 | 283-525| 336-623 He 584-1123 | 603-1120 He 31C 11110{0] 0| 1] 1]1]0]0
BMOeO ncnosib- NCNonb- 3681110111 0 1 0 0 0
3yercd 3yeTcy

FaweHve 2 1-3, [624-625, He 1124- 1121- He 3B0 101 1]0] 1 1]0[0]0]O0
KafpoBOw 266-282 | 313-335 | mcnonb- | 1125, 1125, | ucnonb- acal 111111l ololol1]lo0]o
Pa3BEPTKM ayetcs | 564-583 | 564-602 | 3yetca

Tabnumua 10. Lndposble AaHHbIe cnosa «xyz» ans GopmaTos ctaHaapTHol (SD) 1 Beicokoit (HD) wéTkocTn
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Y4yebHoe nocobue

MPOrPECCUBHAA CUCTEMA, KAP

Mocnearss Bepxisis Mocnearas
CTpOKa CTpoka CTpoKa
kazpa kaapa Kkaapa

YEPECCTPO4YHAA CUCTEMA, HEYETHOE MOJIE

Mocneaxss Bepxas Mocnenuss
cTpoka cTpoka cTpoka
xampa Kazpa Kagpa

YEPECCTPOYHASA CUCTEMA, YETHOE MOJIE

Mocneawss Bepxtsia MocnepHssa
cTpoka CTpoka CcTpoka
Kagpa kagpa kagpa

Puc. 31. BpemeHHas avarpamma kagpa UppoBOro BUAEO BLICOKOM YETKOCTU

CnoBo «xyz», nokadaHHoe Ha puc. 30, MMeeT BUHAPHOE 3Ha4YeHNe
1001110100, HaumHas ¢ 6uta 9 (CTapLumin 3HadaLLwmin 6ut). B aTom
npvmepe 6uTtbl 8, 7 1 6 NOKA3LIBAIOT, YTO COBO «Xyz» HAXOOUTCS B
HEYETHOM Monie popmara C YepPeCcCTPOYHOW PA3BEPTKON, B CTPOKE
aKkTVIBHOrO BMAEO, B NOCNenoBarensHocT EAV. Ecin Ha oucnnee
MOHMTOPA CYrHanoB OyaeT OTOOPaXeHO Cneayiolee none, HoBoe
CNOBO «xyz» OyOEeT MMeTb OrHapHoe 3HadeHre 1101101000, B koTo-
POM OUT 8 NPUHMMAET 3Ha4eHVe ABONYHOM 1. 3alwmTHble BUThl 5, 4,
3 1 2 Takxe n3MeHsTCs, 4ToObl 068CNeYNTb OrPaHNYEHHYI0 KOPPEeK-
LMIO OLIMOOK B HOBOM OVIHAPHOM CIIOBE.

Heckonbko npyvmepos F-61TOB 1 V-61TOB B CNIOBE «Xyz» NpvBeae-
Hbl B Tabnuue 9. BpemeHHasa anarpamma kaapa UMGpoBoro BMaAeo
BbICOKOW YETKOCTM NMokasaHa Ha puc. 31.
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YuyebHoe nocobve

1080, 24 kamnp/c

Puc. 32. lMpougecc nepesoga knHodunsma B Lpposon BraeodopmaT BEICOKOM HETKOCTH

2,22 MKC

2,22 MKC .
MmMnynbCbl cyéTa Kagpos

(nmnynbebl 2-5)

Nmnynsc naentnodu-
Kauumn YETHOro nons
(Tonbko B cTpoke 278)

CTapToBbI UMNYNLC

11,1 mkc 11 6ut = 24,44 mKe

Puc. 33. CTpoka cuHxpoHm13auum no ctaHaapty SMPTE 318M

o e e e L
0 1 0 0 0 0 o |CTPOKa 15 none 1
1 1 0 0 0 0 CTpoka 278 none 2
o 1 1 0 0 0 0 |CTpoKa 15 none 1
3 1 1 0 0 0 1 |cTpoka 278 none 2
4 ] 1 1 0 0 0 |CTpoKa 15 nosne 1
5 1 r 1 0 0 1 |cTpoka 278 none 2
6 1 1 1 1 0 0 |CTpoKa 15 none 1
7 1 1 1 1 0 1 |crpoka 278 none 2
8 1 1 1 1 1 0 |CTPoka 15 none 1
9 1 1 1 1 1 1 |ctpoka 278 none 2

Tabnuua 11. CuHxpoHMavpyioLLas nocnenosaTensHocTs 13 10 noneit no cranaapty SMPTE 318M
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CUHXPOHM3aUMS NpKn Nepe-
BOAE KMHOPUNBEMOB B LIA(D-
POBOW BaeopopmaT

[epexod Ha BUAEO BbICOKON HETKOCTN
npeaycMaTprBAET HECKOJBbKO MONE3HBIX
$HOPMATOB A1 U3rOTOBNEHNA OPUTHANIOB
1 aPXVBMPOBAHNA MATEPVANOB NMPOrpamMm.
Tak, k npumepy, dopmat 1080 ¢ nporpec-
CVIBHOWM Pa3BEPTKOM 1 4aCTOTOW KapoB
23,976 'L, npenocTaBnaeT cpeacTea ans
NPAMOro NepeBoaa kaapa Ha NNEHKe B
UMBPOBLIE Darbl. XyAOXKHVKY-KONOPUCTY
OCTaBTCs TONbKO N3rOTOBUTL OAIHY MaCTEP-
KOMMIO B MPOLECCE NepeBoaa KHopunbmMa
B UMbPOBOI Bragodopmar. Lindposas
MacTep-konua 3ateM MOXeT ObiTb Tpeobpa-
30BaHa B 060N apyron hopmar.

Ina Toro 4to0b6l 06ECNEYNTH CUHXPOHW-
3aUMI0 3TUX MHOrOPOPMATHBIX CUCTEM, B
dopmate NTSC B kayecTBe ONOPHOro Cur-
Hana 1CNoNb3yeTcst CUrHan YEPHOro nNons
C kaapoBow yactotorn 59,94 'u. Anst cuH-
XPOHM3auuy ¢ 060pyaoBaHMem, paboTaio-
WM ¢ vacToTom 23,976 T'u, (24/1.001) nnn
48 k'L, CUrHan YEPHOro NONSt MOXET HECTH
JONONHUTENBHYIO NOCNEA0BaTENBHOCTL

13 10 nonew, 4To No3BoNAeT 06ecneynTs
NAEHTUVKALWMIO CyrHana B COOTBETCTBIM
¢ TpeboBanuamu ctaHoapta SMPTE 318M.

Bua CTPOKM CUHXPOHM3ALWMN C ONOPHBIM
CUrHanom nokasax Ha puc. 33. 91a cTpoka
BCTaBNSETCs B CTPOKM 15 1 278 curHana
NTSC 525/59,94 Ty, MepBbii uMaynse (1)
BCerga npucyTcTeyeT B Hadvane 10-nonsbHon
NOEHTUOUKALMOHHOM NOCe0BaTeNbHO-
CTW. 3a HUM CneayioT UMMybChl 2-5, KOTOo-
pble NPEACTaBSInT COO0V MMNYNbCHI CHETA
kaapos.. Mocneaxuii nmnynsc (6) Bcerna
NPVICYTCTBYET B CTPOKE 278, 1 H1Koraa —
B cTpoke 15. 3ta nHdopmaums o6obLeHa
B Tabnuue 11.

eHepatop curHanos Tektronix TG700 ¢
MOZYNEM aHaoroBOro CYHXPOreHepaTopa
AGL7 obecneuvBaeT BOSMOXHOCTb CMHXPO-
HM3aUMW BUOEOCUIHANIOB B COOTBETCTBIM
¢ TpeboBaHuamMn ctaHpapta SMPTE 318M.
C NOMOLLBIO reHepaLmn curHana YepHoro
nonst BG7 ¢ onuuen resHeparopa curHana
LBETOBbIX NONOC NprBop 0becne4vBaeT
BbIBO/, OMOPHbIX CUIHANO0B, YAOBNETBOPSA-
loLLWIX TpeboBaHKsaM cTaHgaptTa SMPTE
318M.



PyKOBOACTBO MO MPOBEAEHMIO MBMEPEHUI XapakTEPUCTUK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTH

dopmart curHana/CTpykTypa AMCKpeTM3aLmm

CUrHana/paspsmHoOCTb NUKCENs

YacToTa kagpos/nonen

4:2:2,Y'C'bC'r, 10 pa3psnos

60 My, 59,94 Tum 50 ',
NPOrpeccrBHas pasBepTka

4:4:4 R'G'B’, 10 pa3psinos
4:4:4 R'G'B’' + (A), 10 paspaaos

4:4:4 Y'C'bC'r, 10 pa3psnos
4:4:4 Y'C'bC'r + (A), 10 paspanos

4:4:4 R'G'B’, 12 pa3psaos

4:4:4,Y'C'bC'r, 12 pa3panos

30w, 29,97 'y, 251w, 24 Ty, 23,98 I'w,
nporpeccrBHas pasBepTka, PsF;
60 Iy, 59,94 Iy v 50 My, YepeccTpoyHas
pasBEpTKa

4:2:2,Y'C'bC'r(A), 12 pa3psnos

Tabnuua 12. dopmatsl, NoagaepxmsaroLme TexHonorvio Dual Link, B cooTBeTcTBIm O cTanaaptom SMPTE 372M

Ctpyktypa | ®Popmat ®dopmart curHana/cTpykTypa auc- | YacTtoTa kagpos/nonei
npeobpaso- | n3obpaxe- |KpPeTU3aLMU curHana/paspam-
BaHMA HUSA HOCTb NUKCENS
1 1920x1080 | 4:2:2, Y'C'bC'r, 10 paspsnos 60 I, 59,94 Mum 50 Iy,
NPOrpecc1BHas pas-
BEpTKA
2 1280720 444 RG'B, 60 Iy, 59,94 Mum 50 Iy,
4:.4:4:.4 RGB' +A, 10 paspaaoB | NporpeccusHas pas-
4:4:4, Y'CbCTT, B
4:4:4:4,Y'C'bC'r+ A, 10 pagpspos |30 T4, 29,971, 25T,
PASPAAOE | 24 T, 23.98 My, npo-
rPECCVBHAsS pPasBEpPTKa
1920x1080 |[4:.4:4, R'G'B/, 30Tu, 29,97 'y, 25T,
4:4:4:4 R'G'B' + A, 10 pagpagoB |24 I'u, 23,98 'y, npo-
4:4:4 Y'C'bC'r, rpeccriBHas passepTka
4:4:4:4 Y'C'bC'r + A, 10 paspsnoB
3 1920x1080 |[4:4:4, R'G'B’, 12 pa3psn0s 60y, 59,94 Tuw 50 I,
4:4:4,Y'C'bC'r, 12 pa3psinos HEDECEMIRATFER [DE-
BEpTKA
30w, 29,97 'y, 25w,
24.Tu, 23,98 'y, mpo-
rPEeCCuBHAs pa3BepTKa
2048x1080 |4:4:4,X'Y'Z', 12 pa3psnos 24 T'u, NporpeccunsHas
pasBépTka, Psk
4 1920x1080 |4:2:2, Y'C'bC'’r, 12 pa3paaos 30w, 29,97 'y, 25w,
24 Tu, 23,98 'u, npo-
rPECCYBHAs Pa3BEPTKA
60 Iy, 59,94 M'umn 50 Ty,
4epeccTpoyHas pas-
BEpTKA

Tabnuua 13. Popmatsl, N0AAEPXMBaIOLLME CKOPOCTL Nepeaadun 3 '6uT/c, B COOTBETCTBIM CO cTaHAapToM SMPTE 425M

YuebHoe nocobue

dopmartel Dual Link 1 3G

Mnéxka BCE eLg NpoaonxaeT npeobnanaTb
B KAQ4€CTBE OCHOBHOIO HOCUTENS MHpOopMa-
UMK Npv NPOMECCHOHATBHOM MPOW3BO/-
CTBE BbICOKOKG4YECTBEHHOMO BNAEO, HECMO-
TPS Ha NPOrPece B Pas3BUTUM METOA0B
LMPPOBOM 0OPabOoTKM CUrHanos. Bmecte

C TEM, HEKOTOPbIE AOCTUXEHWMS B 0061aCTU
LMPPOBOV 0OpaboTKM CUrHAN0B NO3BOAAIOT
CYWECTBEHHO NOBLICUTL Pa3pELLEHME 130-
OpaxeHuit. Tak, HanpumMep, B1aeodopmarsl
2K nnv 4K paioT BO3MOXHOCTb MMWUTUPOBATH
0TODpaXeHve Matepuana «kak Ha nneHke».
Moy HaMMYUK UMGPOBOIO OpUrvHana ansa
TUPAXMPOBAHMA MaTepmrana HanoxeHmne

3O PEKTOB, LIBETOBAS KOPPEKLMS, a Takke
OKOHYaTeNbHas 06paboTka, KOMMNOHOBKA W1
PEeNaKTUPOBaHNE MOTYT OblTb 3HAYUTENBHO
YNPOLLEHbI. I1pK KONMPOBAHWK OKOHYa-
TeNIbHOrO BapuaHTa UMGPOBOro opuriHana
OH MOXET ObITb NPeobpa3oBaH B camble
pasnndHble popmatsl — ot Digital Cinema
(LInpposoe knHo) 40 GOPMaTOB CTaHOAPT-
HOW VI BEICOKOW YETKOCTH.

[ns pacnpocTpaHeHns atrx GopmMaTos
BBICOKOIO paspeLleHns HeoOxoaMmbl pas-
HOOOPasHble METO/bI Nepeaayn CurHana
mexay anemeHTamn 06opyaoBaHms. OaHum
3 METOL0B SBASETCS MCMNONb30BaHME
nocnenoBaresbHbIX LMPPOBLIX MHTEPDEN-
COB BbICOKOW 4&TKOCTH (High-Definition
Serial Digital Interface, HD-SDI), kak aT0
onpeaeneHo ctaHgaptom SMPTE 372M ons
dopmatos Dual Link (cm. Tabn. 12). Opyrum
NOAXOO0M SBAAETCA MyNbTURNEKCPOBA-
HIE ABYX BUPTYa/bHbIX MOTOKOB AAHHbIX B
EAMHBI CUrHan co ckopocTbio 3 [euT/c B
COOTBETCTBUY C TPeOOBaHUAMM CTaHAapToB
SMPTE 424M v 425M (cm. Tabn. 13).
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PyKOBOZCTBO MO NPOBEAEHNIO N3MEPEHNI XapakTEPUCTUK CUMHAOB LUMMPOBOIro BMAEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTY
YyebHoe nocobue

2 Lincdposoii
AKTVMBHAS LMPPOBas CTpoKa. ) CTPOYHBI
AKTUBHOE 1300paXeHne v gaHHeIe 2 MHTEpBan
5 rawieHmd
JononHutencHeble
AkTnBHaS LMPPOBaS BCMOMOraTe/bHbIe
CTpoka JaHHbIE
Puc. 34. CtpykTypa AaHHbLIX OAVHOYHOM CTPOKM B MOCNEA0BATENbHOM LMGPOBOM nHTEpdelice SDI
LincdbpoBoi nHTepdenc 1 20 560 561 562 563 564 1123 1124 1125 1
KaHan A 2 40 1120 1122 1124 1 3 1121 1123 1125 2
KaHan B 3 41 1121 1128 1125 2 4 1122 1124 1 3
Tabnumua 14. dopmat 1306paxeHns ¢ NPOrPeCCHBHON Pa3BEPTKON, PasaenEHHbIN Mexay kaHanom A 1 kaHanom B
Kanan A C'b0: 0-9 Y, 0-9 C'r, 0-9 Y':0-9 C'b,: 0-9 Y',:0-9 C'r,. 0-9
Kanan B C'b0: 0-9 Y, 0-9 C'r,: 0-9 Y':0-9 C'b,: 0-9 Y’,:0-9 C'r,. 0-9

Tabnuua 15. CTpykTypa AaHHbIX kaHanos A v B ans dbopmaTos ¢ ObICTPO NPOrpeCC/BHOM Pa3BEPTKO

Kanan A B',: 0-9 (4€THBIN) G, 0-9
Kanan B B',: 0-9 (He4ETHbIN) A 0-9

q:

Ry 0-9 (4étHo)  G':0-9

B',: 0-9 (4€THbIN) G,:0-9
R’: 0-9 (Hew€tHb) A1 0-9

B’.: 0-9 (HeuyétHbin) A 0-9

R’,: 0-9 (4€THbIN)
R',: 0-9 (He4€THbIN)

Tabnuua 16. CtpykTypa aarHbix ang dopmarta Dual Link R'G'B’ (A), 4:4:4:4, 10 6ut
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PyKOBOACTBO MO MPOBEAEHMIO MBMEPEHUI XapakTEPUCTUK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTH

YuebHoe nocobue

Kanan A KaHan B

KaHnan A Kanan B

Puc. 35. KaHansl A 1 B curHana ugetosbix nonoc dopmarta 4:2:2, 10 pa3psaos,
1920%1080, 59,94p, no craHaapty SMPTE219

HT006bl NONYy4KUTbL curHanbl Dual Link, curHansl pasnnmyHbix popmartos
npeobpaayioTcs B Aga curHana HD-SDI. T1o 310 NpudvHe pasHele
npeobpa30BaHHbIE CTPYKTYPLI OrPaHyeHbl CYLLECTBYIOWMM hopMa-
ToMm HD-SDI. Ha pucyHke 34 nokadaHo, kak 10-6uToBsle oumdpo-
BaHHble B hopmarte 4:2:2 naHHble ApKOCTY Y 1 UBETHOCTY C MynbTH-
nekcMpyioTes B ABa curHana HD-SDI.

@opmartbl Dual Link ¢ GbICTPOM NPOrpeccrnBHoN pas-
BepTko (1920x1080, Y'C'bC'r, 4:2:2, 10 6w, 60p,
59,94p, 50p)

CrpykTtypa n3obpaxenus ana popmaros Dual Link ¢ 6eiIcTpo Npo-
rpeccusHon paseeptkon (60p, 59,94p 1 50p) noeHTMYHa CTPYKTYpe
n3obpaxernsa ana Gopmatos HD-SDI. Paznuyve 3aknioqaeTcs B
TOM, 41O B popmaTte Dual Link LnpOKONONAOCHbIN CUrHaN A0SXEH
OblTb Pa3nenéH Ha apa kaHana. MNep.bi kKaHan 0603Ha4aeTcs kak
«KaHan A», BTopoit — kak «KaHan B». Ha pucyHke 35 BUaHO, YTO cur-
Hasbl, TPOXOOALLME MO KAKAOMY 13 kKaHanoB A unn B, Ha MOHUTOPE
CUrHaN0B BbIFASAAT TOUHO TaK Xe, Kak 1 0ObYHbIM OAMHAPHBINA CUrHaN
1920x1080 ¢ 4epecCTpO4HOM Pa3BEPTKOW.

[Mpv paCcCMOTPEHWM 3TOrO GopmMaTa BaxHO NOHMMATb, HTO MCXOA-
HOE 1300paxeHve ObINO NONYYEHO B Pe3yNbTaTe NOAHOKAAPOBOrO
CKaHMPOBaHWS (M300paxeHne ¢ NPOrPECCUBHOM Pa3BEPTKOIA), a
3arem ObINo pa3aeneHo Ha ABa KaHana ang obnerdyeHvs ero nepe-
[la4qn no cyulectayioulen nHdpactpyktype HD-SDI. B atoi cBasn
pacnpeaeneHne CTpok Mexay AByMs kaHanamv onpeaensercs
craHgapToM. OTMETUM, YTO €CTb Pa3nuyme Mexay Tem, Kak nponc-
XOOMT pacnpefeneHre CTPOK Mexy BYMS KaHanamu, 1 Tem, Kak
1300paxeHve 0ennTca Ha aga UMPpPoBbix nons curHana HD-SDI (cM.
Tabn. 14). Ina coxpaHeHrst NOCTOSHHOM CKOPOCTY Nepeaaqv AaHHbIX
B 9TUX TPEX hopmMaTax ¢ OLICTPON NPOrPeccUBHON passepTko (60p,
59,94p v 50p) BbIN N3MEHEH MHTEPBAnN ralexus. B popmatax 60p 1
59 94p ncnonbayeTca B 00LLeN CnoxHOCTV No 2200 CNOB Ha Kaxzayio
CTPOKY, a B popmate 50p — no 2640 cnoB Ha kaxayto CTpoky. B
Tabnvue 15 nokas3aHo, Kak anemeHTsl n300paxeHrs nepeaatnTcs no
KaXaoMy 13 KaHanos.

Puc. 36. Oto6paxenue popmbl curdanos Dual Link 8 kaHanax A v B onga curHana popmara
R'G'B' (A), 4:4:4:4

@opmatel R'G'B’, 4:4:4 nR'G'B’ (A), 4:4:4:4 (10 Our,
NPOrpPecCrBHas PasBEPTKA C CErMEHTUPOBAHHbBIMYI
kagpamu, yactota kagpos 30 Iu, 29,97 Ty, 25Ty,

24 Ty w 23,98 I'U; 4epeccTpovHasa pasBepTKa, YacToTa
kagpos 60 I, 59,94 Ty n 50 Iy

[penmMyLLeCTBEHHOE MUCNoNb3oBaHne popmara Dual Link ana nepe-
nayv matepranos B dopmate R'G'B’, 23.98p/24p, nsHauansHo
OTCHSATBIX Ha NMNEHKY, 0OYCNOBNEHO HEOOXOAVMOCTBIO COXPaHEHMS
BBICOKOIO Ka4eCTBa MCXOAHOM0 Matepuana. B aTom cnydae npu npe-
obpasoBaHum popmata R'G'B’ B useToBoe npoctpaHcTso Y'C'bC'r
He NPOVUCXOANT NOTEPU paspeLlaoLler cnocobHoCTV. BmecTe

¢ Tem, curHan R'G’'B’ nmeet CTpykTypy anckpetusaunn 4:4:4,

3Ta CTPYKTypa A0MKHa ObITb YMelLieHa B ABa NOTOKa AaHHbIX 4:2:2
HD-SDI. 4To6bl 4OOUTLCS 3TOrO, B KaHane A NpOCTPaHCTBO AAHHbIX
[Y'] 3anonHaeTcs aaHHbIMK kaHana G’ (3enéHblit), @ NPOCTPaHCTBO
AaHHbix [C'b/C'r] 3anonHAeTea YETHBIMY CTPOKaMU AaHHbBIX KaHanoB
COOTBETCTBEHHO B’ 11 R’ (CWHWMIA 1 KDACHbI KOMMOHEHTHI). B kaHa-
ne B npocTpaHcTBO AaHHbIX [Y'] MOXET OblTb 3aMOAHEHO AaHHBIMM
anbda-kaHana, a NpPoCTPaHcTBO AaHHbx [C'b/C'r] 3anonHseTcs
HEYETHLIMIW CTPOKaMK [aHHbIX kaHanos B’ v R’ (cM. Tabnwvuy 16).
Anbda-kaHan MOXET MCMNONb30BaThCA A9 NepeHoca noToka faH-
HbIX MK, K&K BApMaHT, A1 NEPEHOCA AaHHbIX KIIOYEBOMO KaHana,
KOTOPbIE MOMYT UCMONb30BAaTLCH B MPOLIECCE KOMMOHOBKM BUAEO-
nporpaMmbl, HanpuMep, 4ns UdPOBOro HaNOXEHNs M300PaXEHNN.
Ecnu anbda-kaHan B n300paxeHuy OTCYTCTBYET, TO eMY JOKHO
ObiTb MPYCBOEHO 3Ha4YeHWe YPOBHA ratieHns (64, ). Korna kaxasii
13 aTux curtanos Dual Link oTo6paxaeTcs Ha akpaHe MoHUTopa
CUrHanoB, pesynsTrpylollee Npeacrasneqme (puc. 36) Gopmmnpyer-
€A C ncnonb3osannem onumn SIM morHutopa curHanos WFM7120,
no3BONAIOLLEN HabnoaaTh 06a kaHana OIHOBPEMEHHO. 3aMETUM,
4TO 3Ha4eHWs AaHHbIX KaHana Y' 0To0paxaloTca BEPHO, a 3Ha4eHs
NanHbIx kaHana C'b/C'r oTobpaxatoT YypoBEHb CUrHana Henpasuib-
HO. Takum 06pasomM, A8 NPaBvIbHOrO NPEACTaBAeHNs BUOEOCUT -
Hana o6a curHana Dual Link gonxHsl 6bITb 06beanHeHbl 1 0ToOpa-
XEHbl Ha OAHOM AMCMee.
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YuyebHoe nocobve

Kanan A Cb',: 0-9 (uer- Y, 0-9 Cr'y: 0-9 (uer- Y :0-9 Cb',: 0-9 (uer- Y',:0-9 Cr',: 0-9 (uer-
HbIl) HbIl) HbIl) HbIl)
Kanan B Cb',: 0-9 A, 0-9 Cr.:0-9 A 0-9 Cb',: 0-9 A, 0-9 Cr,:0-9
(HEYETHBIN) (HEYETHBIN) (HEHETHBIN) (HEYETHBIN)
Tabnuua 17. CtpykTypa aarHHsx ans dopmara Dual Link Y'C'bC'r (A), 4:4:4:4
Kanan A B 2-11 G, 2-11 R, 2-11 G 2-11 B',:0-9 G, 2-11 R’,.2-11
Kanan B B':2-11 R'G'B’, 0-1 R 2-11 R'G'B',: 0-1 B'.. 0-9 R'G'B’,: 0-1 Rv,: 2-11
Tabnuua 18. Mpeactasnexue kaHanos ans dopmara RGB, 12 out
Homep 6uta
Cnoso 9 (C3b) 8 7 6 5 4 3 2 1 0 (M3b)
He ouT 8 MpoBepKa Ha G'n:1 G'n:0 B'n:1 B'n:0 R'n:1 R'n:0 PE3EPBHLIN  PE3EPBHbIN
4ETHOCTb
Tabnuua 19. CtpykTypa oToOpaxeHns aaHHbx R'G'B’, 0-1
Kanan A Kanan B curHana kaHana B 3aBuCHUT OT 3HAYEHUI BENNYMH, NPEACTaBNEHHbIX

Puc. 37. Oto6paxenne dopmbl curdanos Dual Link 8 kaHanax A v B ans curiana Gopmata
Y'C'bC'r (A), 4:4:4:4, 10 but

@opmatbl Y'C'bC'r, 4:4:4n Y’ C'bC'r (A), 4:4:4:4 (10
OWT, NPOrpeccrBHasd PasBEPTKA C CErMEHTUPOBAHHbI-
MV Kagpamn, yactoTa kaapos 30 'u, 29,97 Ty, 251w,
24 Tuw 23,98 'L, 4epeccTpoyHasa pasBEPTKA, YacToTa
kagpoB 60 Iy, 59,94 'y n 50 'y)

CTpykTypa aTvx GOpPMaTOB NOXoXa Ha CTPyKTypy hopmatos R'G'B’
(A), 4:4:4:4 (cm. Tabn. 17). B kaHane A npoCTpaHCTBO AaHHbIX [Y']
3anonHAeTCs AaHHbIMK KaHana Y', a npocTpaHcTBO AaHHbix [C'h/C'r]
3an0/IHAETCA HYETHBIMM CTPOKaMW AaHHbIX kaHanos C'b 1 C'r cooT-
BETCTBEHHO. B kaHane B npocTpaHCTBO AaHHbIX [Y'] MOXET ObiTh
3an0/IHEHO AaHHBIMW anbda-kaHana, a NPOCTPaHCTBO AaHHbIX [C'b/
C’r] 3aN0AHAETCA HEHETHBIMY CTPOKaMK AaHHbIX kaHanoB C'b v C'r.
Tak kak 3T0T popmMaT COOTBETCTBYET NOTOKY AaHHbIX HD-SDI B pop-
mate Y'C'bC'r, curHan kaHana A aBseTcsa B 4OCTAaTOYHOM CTeNeHu
PENPE3EHTATUBHbLIM 11 MOXET OblTb OTOOPAXEH C MOMOLLBIO MOHW-
TOPa CUrHANOB BLICOKOM YETKOCTH. Kak BUaHO 13 puc. 37, hopma

38 www.tektronix.com/video_audio

B anbda-kaHane. MoHWUTOp CyUrHanoB NO3BONAET HAbMIOAaTL POPMY
CUrHanoB B anbda-kaHane. [11a aToro HyXxHo BbIOpaTh PEXUM Npo-
CMOTPa COOePXMMOro anbda-kanana («Alpha channel view») B MEHIO
npvoopa. C nomoupio MoHrTopoB WFM7120/7020 MOXHO npo-
BOAWTb NpeobpasoBaHme curHanos opmata Dual Link B curHansi
dopmata HD-SDI. 311 curHansl MOXHO NoaaBaTh Ha BEIXOA, MOHWUTO-
pa CUrHaNOoB 1 MCMONb30BATL A9 KOHTPONA PaboThl NPUAOXEHNI, HE
NPVIMEHAA MOHUTOP M300paxeHunit Dual Link.

dopmatbl R'G'B’ (4:4:4, 12 OuT, nporpeccrBHas pas-
BEPTKa C CErMEHTUPOBAHHBIMM Kagpamin, 4acToTa
kagpoB 30 I, 29,97 Tu, 251w, 24 Tuw 23,98 I'y;
yepeccTpoyHada passepTka 60 My, 59,94 Tu v 50 'u)

[nsa nonyyervs bonee W1poKoro AMHaMM4Yeckoro avanasoHa
CUrHanoB B pamkax crangapTa Dual Link MOXET Mcnonb3oBaThca
12-061TOBBIN hOPMAT AaHHbIX. [Tpobnema COCTOWT B TOM, HTO CTPYK-
Typa [aHHbIX B KaXA0M kaHane cootseTcTyeT 10-paspagHomy Gop-
marty cnos. B aTol cBsi3v Obin pa3paboTtaH MeTof, NO3BONSIOLINI
nepeHocnTs 12-paspsaaHble AaHHbIe B COCTaBe CnoxHbix 10-pas-
PAOHBIX CNOB. B cnyvae nepepayn 12-paspsaHbix AaHHbIX B hopma-
Te R'G'B’ co ctpykTypon auckpetnsaummn 4:4:4 craplive Outhl, co
BTOPOro No ogvHHaduatsii (MSBs 2-11), nepepatotcst kak 10-pas-
paaHble cnoea. [sa 0o6aBouHbIX O1Ta 13 Kaxaoro kaHana R'G'B’
00beanHAI0TCS, 00pasys NPOCTPAHCTBO AaHHbIX [Y'] kaHana B (M.
Tabn. 18). Mo kaHany A nepeHocaTea 6uThl 2-11 AaHHbIX KaHana

G’ v 6uThl 2-11 gaHHbIX YETHBIX CTPOK kaHanos B' v R'. B kaHane

B naHHble anbda-kaHana 3aMeHeHsl 00beIMHEHHBIMIU OUTaMK

0-1 paHHbix kaHana R'G'B’. butel 2-11 gaHHbIX HEHYETHBIX CTPOK
kaHanos B’ 1 R’ nepeHocsaTcs B NpocTpaHcTse AaHHbX [C'h/C'r].
O6bennHeHHble 61Tkl 0-1 aaHHbIX kKaHana R'G'B' npeobpasyioTcs B
10-pa3psaaHbie cnosa (oM. Tabn. 19), roe 6ut 8 npeaHasHadyeH ong
NPOBEPKM Ha YETHOCTL 6UTOB 7-0, 3Ha4eHMs pe3epBHbIx O1ToB O 1 1
paBHbI HYMIO, a 3HaveHve buta 9 He paBHO 3HaveHwo buTa 8.
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NeknioyeHo

Bbicwnit ypoBeHb KBaHTOBaHNS

MukoBblit

JlBowyHbiit 12 6UT [Llecatmblit

YepHblii

Huawnwit ypoBeHb
KBAHTOBAHMS

Hanpsixenme  deca-

pe3epBHble 3HaveHvs

B [BonyHbiit 10 Gut LBOHbIi ,D,ecn»v
TUYHBIN 8 6ur THYHBIN

pe3epBHbIe 3HAYEHNs

Puic. 38. Mpencrasnenie 3Hadermni 12-paspaaHsix v 10-paspsaHbix AaHHbIX

Kanan A Kanan B

Puc. 39. Otobpaxenne dopmbl curHanos Dual Link 8 kaHanax A n B and curana ¢opmara
R'G'B’", 4:4:4, 12 but

Ha pvicyHke 39 noka3aHo 0TOOPaXEeHVE CUrHANOB ABYX Pa3aebHbIX
KaHanoB ¢ NoMOoLLbio onuuy SIM moHnTopa curHanos WFM7120.
3aMeTUM, YTO BA AaHHbIX Y’ KaHana B He NoXoxX Ha 0TOOpaxeHue
LPYriX CUrHanoB, Tak kak daHHele kaHana Y’ cogepxar 6wl 0-1
JaHHbx curHanos R', G’ 1 B'. MHorve nioam yxe xopowo 3HakKoMbl

¢ 10-paspsoHbIM NPEACTaBNEHEM [IaHHbIX, UCMOb3YEMbIM B GOP-
mate SDI, NOTOMy 4TO 3TOT GOPMAT B HACTOALLEE BPEMS LLMPOKO
npumeHsaeTcs. OaHako OOMbLUMHCTBO NONL30BATENEN BPSL, W 4ACTO
MMENO AENO ¢ 12-paspsaaHbiMy BUOgocUrHanamu. Mostomy ama-
rpaMma, NPUBEAEHHAA Ha PUC. 38, MOXET NPEA0CTaBUTb HEKOTOPYIO
MONESHYI0 MHPOPMALMIO OTHOCUTENBHO PASHMLUBLI MEXY 3HAYEHNS-
M 10- 1 12-pasdpsaHblx AaHHbIX.
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Kanan A Chb,: 2-11 Y 2-11 Cr, 2-11 Y 2-11 C'b,: 0-9 Y, 2-11 R, 2-11
Kanan B Cb, 2-11 Y'CbC'r,: 0-1 C'r;:2-11 Y'CbC'r,: 0-1 C'b,: 0-9 Y'CbC'r,: 0-1 R 2-11
Tabnumua 20. CTpykTypa AaHHbIX B curHanax kaHanos A n B ana dopmara Y'C'bC'r, 12 6ut
Homep buta
CnoBo 9(C3b) 8 7 6 5 4 3 2 1 0 (M3b)
He OUT 8  npoBepkaHa  Y'n:1 Y'n:0 Co'n: Cbn:0 Crn: C'rn:0 PE3EPBHbIA  PE3EPBHLIN
YETHOCTb

Tabnumua 21. CtpykTypa otoOpaxeHis cnos aaHHsx dopmata Y'C'bC'r ang 6utos 0-1

KaHan A KaHnan B

Puc. 40. OtoGpaxerne dopmel crrdanos Dual Link 8 kaHanax A v B ans crrHana popmata
Y'CbC'r, 4:4:4, 12 but
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@opmartbl Y'C'bC'r (4:4:4, 12 61T, NporpeccrsHag
Pa3BEPTKA C CErMEHTMPOBAHHLIMI Kadpamu, 4acTo-
Takaapos 30 'y, 29,97 Ty, 25Ty, 24 Ty, 23,98 'y,
4epeCCTPOYHad pasBepTka, 4actota kaapos 60 I,
59,94 Ty n 50 )

Crpyktypa 12-paspsaHbix aaHHsix ¢opmata Y'C’bC'r noxoxa Ha
CTPYKTYPY 12-paspaaHbix AaHHbix dopmata G'B'R’, rae kaHan G’
ABNAETCH SKBMBAEHTOM KaHana Y’, kaHan B’ — 3KB1BaNEHTOM
karana C'b, a kaHan R’ — aksuBaneHToM kaHana C'r. B tabnuuge 20
nokasaHa CTpykTypa AaHHbIX B curHanax kaHanos A v B ans ¢opmarta
Y'C'bC'r. B Tabnumuge 21 npeactasneHa cTpyktypa 6utos 0-1 B cocTa-
Be 10-pas3psaaHbix cNoB aaHHbx popmata Y'C'bC'r. Ha pucyHke 40
nokasaHbl GOpPMbl CUrHaNoB 060X KaHaNoB, NONYYEHHbBIE C UCMOSb-
30BaHveM onumn SIM moHuTopa curHanos WFM7120.
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Kanan A C'b, 2-11 Y 2-11 Cry2-11 Y 2-11 C'b,: 0-9 Y, 2-11 R, 2-11
Kanan B A Y'CbC'r,: 0-1 A, Y 0-1 A, Y'CbC'r,: 0-1 A,
Tabnuua 22. CTpykTypa AaHHbIx B curHanax kaHanos A n B ana dopmata Y'C'bC'r (A), 4:2:2:4, 12 6wt

Homep 6uta
CnoBo 9(C3b) 8 7 6 4 3 2 1 0 (M3b)

He OUT8  npoBepkaHa  Y'n:1 Y'n:0 Cbn:1 Cbn:0 Crn:1 Crn:0  pesepBHbIN PE3EPBHLIA
4ETHOCTb

Tabnumua 23. CtpykTypa oTo6paxeHis cnos aaHHsx dopmata Y'C'bC'r ang 6utos 0-1

Homep 6uta
Cnoso  9(C3B) 8 7 6 4 3 2 1 0 (M3BE)

He 6UT 8  MpoBepka Ha Y'n:1 Y'n:0 PE3epBHbIN  PE3EePBHBIA  PE3EPBHBIN  PE3EPBHBIN  PE3EPBHBIN  PE3EPBHLIN
4YETHOCTb

Tabnumua 24. CtpykTypa 0T0OpaxeHus cnos aaHHsIx Y' ans 6utos O-1

@opmatbl Y'C'bC'r (A) (4:2:2:4, 12 OuT, nporpec-
CMBHas pasBepTKa C CErMEHTUPOBAHHbIMI Kaapamu,
yactota kaapos 30 'y, 29,97 'y, 25T, 24 Ty, 23,98
[, YepeccTpoyHasa passepTka, Hyactota kagpos 60 i,
59,94 Ty n 50 )

Lns npunoxeHnin, B KOTOPbIX TPEOYETCH NepeHoC AaHHbIX anbda-
kaHana v 12-padpaaHbix gaHHbix Y'C'bC'r, Gbin onpeaenen cneayio-
Wi popmat Ans noToka 12-paspsaHbix AaHHbIX C Y4ETOM OrpaHm-
4eHni, Haknaapieaemblx 10-padpsaHov cTpykTypor SDI. Crapluve

OuThl AarHbix Y'C'OC'r (6uTthl 2-11) nepeHocATcs no kaHany A v
COOTBETCTBYIOT MyNbTUANEKCHOMY noToky C'bY’C'rY’* curHana SDI.
10-pa3psaHble JaHHble anbda-kaHana, mnagwimne outsl (LSBs) aax-
Hex Y’ C'o C'r Y’ . nepenaioTcs no kaHany B v uMeioT CTRyKTypY,
nokasaHHyio B Tabnuue 22. butel O-1 garHeix popmata Y'C'bC'r
nepeHocaTtcs B coctaBe 10-pa3pagHbix CNOB, Kak 3TO MOKa3aHo B
Tabnmue 23. butbl 0-1 4ONONHUTENBHBIX BHIBOPOK AaHHBIX Y’ MEIOT
CTPYKTYPY, NPVBEAEHHYIO B Tabnmug 24.
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KaHan A Kanan B

Puc. 41. OtoGpaxerne dopmsl crrdanos Dual Link B kaHanax A v B ans crrHana popmata
Y'CbC'r (A), 4:2:2:4, 12 6ut

Ha pricyHke 41 nokadaHbl GOpMbl CUrHaNoB 0O0VX KaHanos, Nosy-
YeHHbIe C MCMOoNb30BaHMeM onumm SIM MOHUTOPa CUrHaNOB
WFM7120. B aToM cnydae kaHan A npeacrasnsieT coboi ctaHaapT-
Heit curian Y'C'bC'r, Toraa kak notok Y’ kaHana B copepxut 6uThl
0-1 panHbix Y'C'bC'r, a notoku C'b 1 C'r HeCyT nHpopMaumio anb-
da-kaHana.

Jna coxpaHeHnst NOCTOSIHHOM CKOPOCTI Nepefadn AaHHbIX B curHane
SDI obLiee Konnm4ecTBo CNOB B CTPOKAX MEHSIETCS B 3aBUCHUMOCTY

0T TMnNa Gopmarta Bmaeo. B Tabnvue 25 nokazaHo pasnuyve B gvHe
CTPOK Ans kaxooro popmara Dual Link.

[Py MCNONb30BAHUM B CTYAMKHOM KOMMIEKCE CUTHANOB B hopmMarte
Dual Link cyuiectsyeT psa npo6ieM, CBA3aHHbIX C PasaeneHem
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YactoTa kagpos/noneit,  O6uiee koam- Obuiee konnde-

1/c 4eCTBO COB CTBO aKTVBHbIX C/TIOB
B CTPOKE B CTPOKE

60 nnn 59,94 nonen 2200 1920

30 nan 29,97 kanpoB

50 nonen 2640 1920

25 KagpoB

24 1 23,98 kampoB 2750 1920

Tabnuua 25. InvHa cTpok B dopmatax Dual Link

JaHHbIX Ha [Ba kaHana. B npeaenax BUOSOCTYANM CUMHAbI ABYX
KaHanoB MOTyT BbITb HANPaBNEHbl N0 Pa3HBIM MapLLIPyTaM, HTO
MOXET NPUBECTM K NOSBNEHMIO OLWNOOK B CUHXPOHM3ALMN MEXOY
curHanamn aTux kaHanos. B ctaHgapte SMPTE 372M onpeaene-
HO, 4TO JIOMYCTUMAs BPEMEHHAS Pa3HMLA MEX[TY IBYMA KaHanamm
NCTOYHMKA CUMHANa Ha BbIXOAE YCTPOMCTBA MOXET COCTaBndAThb 40 HC,
HO MPK 3TOM HE onpeaeneHa BenMyMHa MakCManbHO 40MyCTUMON
3aAEPXKN CUHXPOHM3ALMM MEXy KaHanamu. B sToi cBa3v Ha nep-
BbI MN1aH BLIXOOUT 3a[a4a KOHTPONSA XapakTepUCTVIK Kaxaoro ane-
MEHTa CTYAMMHOrO 000PYA0BaHVS C LENbIo 06ecnedeHns AonycTy-
MOI0 BDEMEHHOIO CABWIra MEXY CUrHanamu Ha Bxo[ax yCTponCTB
1 OZINHAKOBOW 3N1EKTPUHECKOW OIVHEI TPAKTOB, MO KOTOPLIM Nepena-
toTca curHansl Dual Link. B HEkOTOpBIX Criydasx B annapartype Moryt
CNONb30BATLCA BCTPOEHHbBIE OydPEpbl, NO3BONOLLME KOMMEHCH-
pOBaTh NI0OBIE MEXKAHATbHBIE CABUM CUHXPOHM3ALMN. [1pv STOM
cneayet ObiTb O4eHb BHUMATENbHBIM, YTOObI HE BHINTY 3a NPEAeNbl
XapakTEPUCTVK YCTPOWCTB, B NPOTUBHOM Criyyae curtan Dual Link
MOXET OblTb CKOMMNOHOBAH HenpaBubHO. ECin BeNnYvHa BpemMeH-
HOW PasHVILbl NPEBBICKT JOMYCTUMOE 3HAYEHWE, TO MEX[lY CUrHana-
MV KaHa0B MOXET NOSBUTLCS BDEMEHHOW CABWT, B PE3y/bTaTe Yero
HapYLLIMTCA KOMMOHOBKA AAHHbIX.
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Puc. 42. OTobpaxeHne HenpasrnbHOro noaknioseHns curHanos Dual Link B okHe «Video Session» («Bugeoceccun»)

Puc. 43. IamepeHne BpeMeHHbIX COOTHOLLIEHWIA Mexy kaHanamu curiana Dual Link

B moHuTOpax 1 pactepandepax curtanos cepun WEM n WVR B
PEXMME N3MEPEHNSA BDEMEHHbIX COOTHOLLIEHWI NP NOAKMIOYEHNN

K vx Bxogam curHana Dual Link oTo6paxaeTcs BpeMeHHOW CABUM
MEXY CMrHaNoM kaHana B no oTHOWEHNIO K curHasty kaHana A

(puc. 43). B gaHHOM Chyyae n3mMepeHHoe 3Ha4eHe BpeMEHHON pas-
HOCTV MEX[ly CyrHanamu kaHanos B u A coctasnseT 161 HC nnm 12
TakToB. OTMETUM, YTO NPU N3MEPEHNUN MEXKAHANBHOW BPEMEHHOW
Pa3HOCTU M3MEPAOTCA UMEHHO BPEMEHHBIE COOTHOLLEHNA MEXOY
KaHanamu, Npu 3TOM He OKa3blBaeTCA NPAMOE BO3AEVCTBIE Ha M3Me-
PEHME BPEMEHHBIX COOTHOLWEHNIM MEXOY ONOPHBIM U BXOOHBIM CUT-
Hanamw. Mprbopsl cepuin WFEM 1 WVR Takxe no3BonsioT 3aaasarb

nopor cpabaTbiBaHKs CUrHaNM3aLy B TeX CyHasx, Koraa BDEMEHHON
COBMM Mexay IBYMS KaHanamuy NpEBbILLAET YCTAaHOBNEHHOE Konnye-
CTBO TaKTOB.

[pyroi noTeHumansHOM npobnemoit Npy nepefaqe CMrHanos B
BUAEOCTYONAX ABNAETCH BOSMOXHOCTb NEPENYTHIBAHMS KaHaN0B
npy Ux NOAKIIOHEHNN K BXOJAM YCTPOWCTB, a Takke nponaganve
NIV VICKaxXeHve curHana. [ns npoBepku LIeNoCTHOCTW CUrHana 1
ObICTPOro ONPeaeneHns NPOBAEM MOXET UCMONb30BATLCH PEXMM
«Video Session» («Buageoceccumn») MOHUTOPOB 1 pacTepansepos
curHanos cepuii WFM 1 WVR. PaboTa B 3TOM pexmnmMe CTPOUTCS Ha
JONYWEeHNW, YTO CUrHan kaHana A sBAseTcs OCHOBHbIM ¥ 0093aH
NPVCYTCTBOBATH B IIOOOM Ciydae, nHade curHan Dual Link He cmo-
XeT OblTb CKOMNOHOBAH KOPPEKTHO. Ecav curtan kaHana B nmeet
HenpaBwWibHbIM GOPMAT U eCv COOEPXNMOe BUOEOCHIHana
PACMno3HaHO HEBEPHO, TO NPMOOP OOHAPYXMT OLLNOKY COEIMHEHNS.
Ecnu kaHan B oTcyTcTBYET, OyAeT BblAGHO coobLeHme 06 ownbke
«Partial dual link» («HenonHbIn ABOMHOM KaHan»). Ecnu kaHanel A n B
HeNpPaBWAbHO NOAKMIOYEHbI K NPUOOPY ¥ NPK YCIOBWK, 4TO COAEP-
XVMMOE BWOE0CUrHana pacnosHaHo, B okHe «Video Session» byaet
BbiBeAEHO coobuleHne «Links swapped» («KaHanbl nepenyTaHb»,
CM. puc. 42).

Bce a1 npobnemsl, CBA3AHHLIE C ANMHON TPAKTOB U NOAKMIOHEHNEM,
MOTyT ObITb PELEHbI NYTEM NEpPexoa Ha OanHapHbIn kabens SDI.
Mpwv aTOM ANs 06ecneyerrs NepeHoca BCero noToka AaHHbIX Tpeoy-
eTcs, 4ToObl CKOPOCTb Nepeaayn AaHHbIX B curHane Geina yBenmndeHa
BOBOE. B HacTosLee Bpems ycnexvi B pa3suTin TEXHONOMM NO3BO-
NAI0T 06ecnewnTsb Nnepeaady NocaeaoBaTeNbHbIX AaHHbIX CO CKOPO-
CTblo 3 [OWT/C N0 OAMHAPHOMY KOaKCHanbHOMY Kabenio.
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MoToK AaHHbIX 1.
BupTtyanbHbii nHTEpdEnc

MOTOK A@HHbIX 2. AKTVBHAS JononHutensHble
BupTyanbHbi nHtepdeinc undpoBas cTpoka BCrioMoraresibHble
[aHHble
MynbsTUNNEKCHbIN
10-paspsiaHbIi napan-
NenbHbI nHTEpdenc
Puc. 44. CtpykTypa npeobpasosanus 1 notoka aaHHbix SDI wyprHon 3 Fout/c
MoTok AaHHbIX 1 Y'0 Y'1 Y'3 Y'4 Y'5
MOTOK A@HHbIX 2 C'b0 C'r0 C'ri C'b2 C'r2

Tabnuua 26. CTpykTypa npeobpasosaHyis 1 NOTOKa AaHHBIX B BUPTYabHLIX UHTEPdEcax

BbICOKOCKOPOCTHOM NOTOK AaHHbIX SDI 3 'ont/C

OOLLECTBOM UHXEHEPOB KNHO ¥ TenesuaeHna (SMPTE) paspabo-
TaHO [1Ba AOKYMEHTA A9 CTaHAapTU3aLmmn NoToKa AaHHbx 3 FouT/C
(3G). CraHoaptom SMPTE 424M pernameHTrpyeTcst (puanyeckimii
YPOBEHb Nepeaayv curHanos no nitepdency SDI co CKopoCTbIo

3 FouT/C N0 0AMHAPHOMY KoakcuanbHOMy kabenio. B ctaHaapTe
SMPTE 425M onvceiBaeTcsa npeobpasosaHve hopmMaTa UCXOAHOro
n3obpaxerud. B Tabnuue 14 nokasaHa CTpykTypa npeobpa3oBaHis
3G, KOTOpas HeCKOMLKO OTAMYAETCS OT CTPYKTYPLI Npeobpa3oBaHus
naHHbix Dual Link. Cvrtan SDI umeeT oanHakoByto ¢ curHanom HD
CTPYKTYPY 1 COAEPXUT 1B BUPTYabHbIX MHTEP(ENCA, B KOTOPBIX
NpOoMCXoanT Npeobpal3oBaHme AaHHbix. PopmaT faHHbIX EAV, SAV,
cyétymka cTpok (LNO 1 LN1 B Tabn. 3) 1 KOHTPOAbHOM cymmbl (CRO
1 CR1 B Tabn. 4) cOOTBETCTBYET GOpMaTy AaHHbIX curHana HD-SDI.
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CrpykTypa npeobpasoBaHnsa 1: dopmatsl ¢ ObICTPOM
nporpeccrBHon passeptkon 4:2:2, Y'C'bC'r (10 bur,
yactoTa kagpos 60 'y, 59,94 'y, 50 Iu)

[OTOK A@HHbIX 1 BUPTYanbHOro nHTEpdEenca ona GopmMaTos ¢
ObICTPOW NPOrPECCYBHOV Pa3BEPTKOM COAEPXUT AaHHbIe ApKOCTH Y,
a NOTOK AaHHbIX 2 — AaHHble ueTHocTv C (cM. Tabn. 26). 9Tv aga
BUPTYa/bHbIX MHTEPdENCa MyNbTUNNEKCUPYIOTCS, NPEBPALLASCH B
10-paspaaHbivi napannensHeln HTepdenc, KOTOpLIW, B CBOIO O4e-
peflb, 3aTeM NpeobpasdyeTcs B NOCEA0BATENbHBIN CUMHAJ, KakK 3TO
noKasaHo Ha puc. 44.
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Puic. 46. Oto6paxenue Ha akpare WFM7120 crriana ugeTosbix Nonoc B hopmare
¢ ObicTpON NporpeccusHo padsépTkoi 1080p, 59,94 'y, 3 FouT/C, ypoBeHs A

MowuTop curHanos WFM7120, ocHawérHbii onupen 3G, obecne-
4vBaeT BO3MOXHOCTb BBOAA CUMHANOB C BbICTPOM NPOrPECCUBHOM
Pa3BEPTKON, a Takke 0TOOPaXeHMe Ha 3KkpaHe GOPMbl CUrHANOB

B TPaAMUMOHHOM Buae. OOHOBPEMEHHO Ha 3KpaHe MOXET OblTb
nokasaHo MakCMMyM ABe OCLNorpaMmMel HApPAay ¢ ApyriMuy n3o-
OPaXEHMAMI ¥ MHOMKATOPaMKM COCTOSHKS (CM. puc. 46). B okHe
«Video Session» oToOpaxaeTca nonesHasd nHGopmMaLma o popmarte
curHana. bbiCTpoe pacnosHaBaHve GopmMarta OCyLIECTBAAETCA C
MOMOLLBIO COOEPXALLMXCS B BUALOVHOOPMALIMN NOEHTU(DUKATOPOB,
KOTOpbIE, B COOTBETCTBUM CO CTaHAaPTOM SMPTE 352M, 00AXHbI
NPUCYTCTBOBATL B CUrHane.

[pun nCnonb30BaHUW OKHA CNMCKa JaHHbBIX, KOTOPOE AOCTYMHO Npu
BKMo4eHmn onuuy DAT moruTopa curHanos WFM7 120, nons3o-
BaTENb MOXET HabMoAAaTb CTPYKTYPY AAHHbLIX CUrHana ¢ ObICTPON
NPOrpeCcCUBHON Pa3BEPTKOM ABYyMst cnocobamu. MNepBbli cnocob
NO3BONAET NOKa3blBaTh AaHHble B hopmarte «Data», T.e. B BUOE OABYX
BMPTYaSbHbIX MHTEPdENCOB. BTOpoit cnocob oTobpaxaeT AaHHbIe B
dopmate «Video», B KOTOPOM JaHHbIe NPEACTaBASIOTCA B BUAE OKOH-
4aTeIbHO CKOMMOHOBAHHOIO B1AgOCUIHaNa.
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HaHHble Y’

HanHble C'b

HarHble C'r

MoTOoK AaHHbIX
1 BUPTYabHOrO
nHTEpdeica

MoTOK AaHHbIX
2 BUPTYyanbHOro
nHTEpdelica

[lononHutenbHble
BCMOMOraTe/lbHble
JaHHblE

HanHble Y’

JanHble C'b

HarHblie C'r

TOTOK AaHHbIX

1 BUPTYanbHoOro
MHTEPdEVica,
kaHan A

MOTOK AaHHBIX
2 BUPTYaNIbHOrO
nHTEpdEiica,
kaHan B

[JlononHuTeNbHble
BCMOMOraTe/lbHble
[aHHblE

Puc. 47. CtpykTypa npeobpasoBaHuis 1 curHanos ¢ GICTRON NPOrpeccuBHOM Pa3BEPTKON

Puc. 49. OkHoO cnivicka flaHHbIX C1UrHana ¢ BbICTPO NPOrPeCCHBHON PA3BEPTKOM, YpOBEHb B

HarHble Y cyrHana ¢ ObICTPOM NPOrPECCUBHONM PAa3BEPTKOM OUMG-
poBbIBalOTCA € YactoTon 148,5 M vnmn (148,5/1,001) My, B
3aBUCUMOCTM OT popmara. LipeTopasHocTHble curHansl C'b u C'r
OLMPOBLIBAIOTCA C YACTOTOM, PABHOWM NOMOBMHE STOW 4aCTOThI, T.€.
74,25 My nm (74,25/1,001) MIu, bopmupys B pesynbTaTe CTpyk-
Typy AMckpeTndaumn 4:2:2. Ha pucyHke 47 nokasaHo, kak BbIOOPKM
Y', C'b 1 C'r 00beamHSIOTCA B ABA BUPTYaSIbHBIX MHTEpderca. AKTVB-
HOE 1300paxeHre coaepxut Bcero 1920 0TCHYETOB (C HOMEpPaMmu
0-1919), Nnpv 3TOM WKPKHA MHTEPBaNa ralleHns ans pasHelx Gop-
MaTOB MEHSIETCS, YTOOBI COXPaHUTb NOCTOSHHYIO CKOPOCTh Nepeaayn
JaHHbIX. B Tabnvue 29 nprBeaeHo KoanmiecTBo BbIBOPOK B KX 40N
CTPOKe A1t GOPMATOB C Pa3NUYHOM YaCTOTOM KaapoB.
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Puc. 48. YpoBeHb B cTpykTyphl npeobpasosanms curHanos Dual Link ¢ 6bICTpoit nporpec-
CWBHOW pa3BEpTKON B nHTepdeiice 3 [nT/c

YpoBeHb A 11 ypoBeHb B

B pamkax ctaHaapta SMPTE 425M YposeHb A (Level A) onpene-
ngeT npaMoe NpeobpasoBaHre GopmMaTa M300PaKEHWI, Kak 31O
paHee paccMaTprBanoCh B OTHOLIEHW GOPMATOB C ObICTPOW NPO-
rpeccuBHoN pasBepTkon. CTpykTypa NpeobpasoBaHs OTAvYaeTcs
OT onpeaensemoit ctannaptom SMPTE 372M ctpyktypel Dual Link.
BwmecTe ¢ Tem, B ctaHaapte SMPTE 425M npeaycMoTpeHa BO3MOX-
HOCTb Neperoca curHanos Dual Link, npeoOpa3oBaHHbIx B CUrHan

3 Towt/c. OT1a Npoueaypa onpeaenseTcs kak YposeHs B (Level B).
B sTOM Cnyyae aaHHbe kaHana A npeobpasyioTcs B BUPTYalbHbIN
nHTEPGENC 1, a AaHHble kaHana B — B BUPTYasbHbI MHTEPDENC 2.
Ha pvicyHke 48 nokas3aHo, kak OCyLLECTBAAETCS NPOLECC Npeobpa-
30BaHvd JarHbix Dual Link B ABa BUPTyanbHbIX MHTEPGECa curHana
3 Téut/c. B okHe cnu1cka paHHbIx pexinva «Data» MoHWTOpa curHa-
nos WFM7120 otobpaxaiorcs aaHHele 060vix kaHanos A v B, nepe-
JlaBaeMblx Mo uHTepdeicy 3 Fout/c (puc. 49).

CTpyKkTypa npeobpasoBaHnd 2: curHansl GopmMaToB
444RGB/NYCOCrnd4:4.4 RGB(A)/Y'CbC'rA)
(10 6uT, NporpeccrBHas passBepTka C CErMEeHTUPO-
BaHHbIMWM kKaapamu, yacToTta kagpos 30 'u, 29,97 'y,
25Tu, 24 Tu, 23,98 I'u; 4epecCcTpoYHasd pasBEPTKa,
yactota kagpos 60 u, 59,94 Ty n 50 'y)

CTpykTypa npeobpa3oBanus 2 NoaaepXvBaeT NePeHOC AaHHbIX
R'G'B’ vnn Y'C'bC’r ¢ napameTpamu anckpetusaumn 4:4:4 n npume-
HAETCA B BUOepopMaTax ¢ Koam4ecTBoM CTPoK, pasHeiM 1080 1 720.
[MOTOK faHHbIX 1 NepeHOCHT BCe BLIDOPKM 3enEHOIM G' v kpacHom R’
COCTaBASAOLLYIX, @ MOTOK AaHHbBIX 2 NEPEHOCUT BEIOOPKM CUHER B’
COCTaBNAOLIEN 1 AaHHbIE anbda-kaHana. Kaxasin n3 kaHanos oumo-
pOBbIBAETCH YactoTon 74,25 My vnn (74,25/1,001) My, B cnyqae
dopmara YC'bC'r BbIGOpKM G' 3aMEHAOTCSH 3HAHEHNAMY APKOCTHOW
COCTaBNAOLLIEN Y, @ 3Ha4eHNa LBETOPAa3HOCTHLIX ciurHanos C'b u C'r
3aMeHsIIoT BEIOOPKM B 1 R’ COOTBETCTBEHHO.
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Homep 6uta
9 8 |7 |6 5 |4 E 2 E [0
Roaoenens oo sy _|"SPPONOMYE | A0 (119 G 119 eI
Eaop0s amams auGop (a)/(n) | e Pager 6y 8 Ria)/(n) [5:3) G/(a)/(n) (53] B(a)/(n) [5:3]
Hggggﬂ'ﬁ)ﬁ;ﬁ%bﬁow(a)/m) He paseH 61Ty 8 R'(a)/(n) [8:6] G'(a)/(n) [8:6] B'(a)/(n) [8:6]
00 oo anGopea (a)/(n) | e Paser 6y 8 R'@)/(n) [20] G(a)/(n) [20] B(a)/(n) [20]

Tabnuua 27. CtpykTypa npeobpasoBaHus 12-pa3psaHoro UBEToBoro npoctpaHctea R'G'B’ B 10-pa3psaHblii BUPTYanbHbIA HTEpdEC

npenctasnexHole B Buae [11:0], AOMKHbI
OblITb NpeobpasoBasl B 10-paspsoHyto
CTPYKTYPY, Npu 3TOM Kaxaasa 12-pa3paa-
Has BbIOOPKA AENNUTCH Ha HYeTbipe YaCTW:
[11:9], [8:6], [5:3] 1 [2:0]. Kaxpoe v3 aTux
3Ha4eHu 3atem oobeanHaeTca B 10-pas-
PAOHOE CNOBO A1 KaXA0ro 13 KOMIOHEH-
ToB popmaTtoB R'G'B’, Y'C'bC'runn X'Y'Z’
(cMm. Tabn. 27). Janee o111 cnoBa aHHbIX

pacnpeaensioTcs no ABYM BUPTYasbHbIM
nHTEpdEeicaM TakMm 06pasom, YTo BUThI

MoTOoK AaHHbIX
1 BUpPTYyasbHOrO
nHTEpdeica
MoTOK AaHHbIX JlononHuTenbHble
2 BAPTYa/IbHOTo BCMOMOraTesbHble
nHTEpderica [aHHble
Puc. 50. YposeHb A, cTpykTypa npeobpasosaqus 2 curHanos R'G'B’
MoTOK A@HHbIX
1 BUpTYyanbHOro
nHTepderica
MoTOK AaHHbIX
2 BUPTYasIbHOrO LononHuTenbHble
uHTepdeiica BCMOMoOratefbHble
[aHHble

[11:9] v [5:3] nepeHocaTca N0 BUPTYab-
HOMY UHTepdelicy 1, a ocTaBWwMecs ouThl
[8:6] 1 [2:0] — no BMpPTYyaNnbHOMY UHTED-
deiicy 2, Kak 370 NoKasaHo Ha pucyHke 51.
B cnyyqae dpopmata Y'C'bC'r BeIGOpkn G’
3aMeHaIoTCS 3HaveHuaMn Y, a Beloopkn B’
1 R’ — 3HA4EHVAMU LBETOPA3HOCTHBIX CUT-
Hanos C'b v C'r coOTBETCTBEHHO. B npu-

Puic. 51. YposeHb A, CTpykTypa npeobpasosanus 3 curtanos R'G'B’

CTpykTypa npeobpasoBaHnd 3. ciMrHaibl Gopmartos
4:4:4R'G'B’/Y'C'bC'r (12 but, nporpeccrisHas pas-
BEPTKA C CErMEHTVPOBAHHLIMI Kagpamu, 4actoTa
kappos 30 [u, 29,97 Tu, 25T, 24 Tu, 23,98 I'u;
4epecCcTPOYHasa pa3BePTKA, YactoTta kaapos 60 M,
59,94 Ty n 50 'u) n popmatos 4:4:4 XY'Z' (12 6ur,
NPOrpecCcrBHast PasBEpTKa C CErMEHTUPOBAHHbIMY
Kappamiu, YacTtoTa kaapos 24 ')

CTtpykTypa Npeobpal3oBaHus 3 N03BOASET OCYLLECTBAATL Nepeaady
12-pa3pagHbix AaHHbIX No nHTepdeicy SDI nogobHo popmaTam
R'G'B", Y'C'bC'ruam X'Y'Z'. ina aT0ro 12-paspsaHble AaHHble,

NOXEHMAX LDPOBOro KMHO MCMOb3YeTCs
APYroi Bua, LBETOBOr0O NPOCTPaHCTBa —
X'Y'Z', xoTopoe obecne4nBaeT bonee
LUIMPOKMIA AVHAMWYECKMIA AYanas3oH NPeACTaBNeHUs UBETOB C LENblo
TOYHOrO BOCNPOVI3BeAeHWs ryOuHbI LiBeTa, 06ecneqnBaeMoro
MNEHKOW. apaMeTpbl 3TOrO LIBETOBOIO NPOCTPAHCTBA ONpenens-
l0TCa cTaHpapTom SMPTE 428. B cnyyae ncnons3oBaxnd popmMara
X'Y'Z' BbIOOPKM R’ 3aMeHsAI0TCH 3HaueHmsaMmn X', BbIOopkn G' — 3Ha-
yeHusMK Y, a BIOOPKN B' — 3HaueHuamMn Z'.

Kaxnplll 13 KaHanoB ouM@POBbLIBAETCS YacToTon 74,25 Ml unu
(74,25/1,001) MI'u. na coxpaneHusa pasHbix GopMaTos NOCTOSIHHOM
CKOPOCTV Nepeaaymn AanHbix Ha ypoBHe 3 [OWT/C WnprHa HTepBana
raleHus MeHaetcs. B Tabnuue 29 npueeneHo o6LLge KOMMYeCTBO
CIOB B CTPOKE /151 Kax0ro 13 GopmMaTos.
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Homep 6uta
9 | 8 | 7 | s 5 | 4 | 3 | 2 | [0

[OTOK A@HHbIX 1 He

MepBoe cnoBo BIBOPKY (a)/(n) paBeH PE3EPBHbIN Y'(a)/(n) [11:6]
outy 8

[oToK AaHHbIX 1 He

BTopoe cnoso BuIbopku (a)/(n) paBeH PE3EPBHbIN Y'(a)/(n) [5:0]
outy 8

MoTOK AaHHbIX 2 He

[NepBoe CnoBo BIOOPKY (a)/(n) paBeH PE3EPBHbIN C'b (a)/(n) [11:6]
ouTy 8

[OTOK JaHHbIX 2 He

BTopoe cnoso BeIGOPKY (a)/(n) paBeH PE3EPBHbIN C'b (a)/(n) [5:0]
outy 8

OTOK A@HHbIX 2 HEe

TpeTbe CNoBO BHIOOPKM (a)/(Nn) paBeH PE3EPBHbIN C'r(a)/(n) [11:6]
outy 8

[OTOK OaHHbIX 2 He

HeTBEPTOE CNOBO BHIGOPKM (a)/(Nn) paBeH PE3EPBHbI C'r (a)/(n) [5:0]
ouTy 8

Tabnumua 28. CtpykTypa Nnpeobpasosarms 12-pa3paaHoro LeeToBoro npoctpaHctea Y'C'bC'r 8 10-paspsaaHbiil BAPTYanbHbIi UHTEPDEC

MOoTOK A@HHbIX
1 BUpTYyanbHOro
nHTEpdeica
MoTOK AaHHbIX
2 BUPTYyaNibHOro [LononHutensHble
vHTEpdElica BCMoOMoraresibHble
LlaHHble

Puc. 52. YpoBeHb A, cTpykTypa npeobpasosaqus 4 curtanos Y'C'bC'r

CtpykTypa npeobpaldoBaHns 4: curHansl GopmaToB
Y'C'bC'r (12 6ut, nporpeccrBHas pa3BepTka ¢ cer-
MEHTUPOBAHHLIMU Kagpamu, YacToTa kaapos 30 [u,
29,97 Tu, 25w, 24 'y, 23,98 I'u; yepeccTpoyHas
pasBepTka, Yactota kaapos 60 u, 59,94 'y m 50 u)

[na npeobpasoBaHus 12-pa3psaaHbix AaHHbX B 10-pa3psaaHyio
VHOPacTPYKTypy MHTEepderica SDI 12-pa3psaHble AaHHbIe, npea-
cTaBngemsle B Buae [11:0], LOMKHb ObITb PasaeneHsl Ha OTAeNb-
Hble cnoBa. B cTpykType npeobpasoBaHnd 4 nepeas noaoBMHa
OuTOB daHHbIx Y' [11:6] nepenaérca B BUPTyanbHOM MHTEpPdEiice 1,
a BTOpas nocnenoBaTensHOCTs 6MTOB AaHHbIX Y’ [5:0] nepeHocuTes
B CefyloLIeM nakeTe B1pTyansHoro nHtepdeiica 1 (cm. Tabn. 28).
Ha pvicyHke 52 nokasaHo, kak nakeTbl AaHHbIX 0ObeanHAITCA B ABa
BMPTYasIbHBIX MHTEPDENCA.

HaHHble crvrHana apkoct Y ounMdpOBbLIBAIOTCS C HACTOTON
74,25 My mnwn (74,25/1,001) MI'L, a UBETOPA3HOCTHBIE CUrHAbI
C’b v C'r oundpoBbLIBAIOTCS C HACTOTOW, PaBHOW NMONOBVIHE 3TOW
4acTtoThl, T.e. 37,125 My maw (37,125/1,001) My,

48 www.tektronix.com/video_audio

YacroTa O6Lee KONM4eCcTBO O6Lwee KONM4ecTBO
KaapoB CNOB B CTPOKE aKTUBHbIX CJIOB B CTPOKE
24 vnn 23,98 4125 1280

25 3960 1280

30 nnn 29,97 3300 1280

50 1980 1280

60 nnn 59,94 1650 1280

24 1 23,98 2750 1920

24 vinn 23,98 2750 1920

25 2640 1920

30 nnu 29,97 2200 1920

24 vnn 24 Psk 2750 2048

Tabnwvua 29. CTpykTypa AUCKPET3aLyMM BUAEOCTPOK Ans GOPMATOB C PasnnyHO/ 4acToTow
KaapoB
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Lincdposon 3ByK

OAHVM 13 AOCTOMHCTB UMPPOBOrO MHTEP-
delica 9BnaeTca BOSMOXHOCTb VHTEMPUPO-
BaHVS (MyNbTUNNEKCYPOBAHNSA) HECKOBKIX
KaHanos UMGPOBOro ayamo B NOTOK LNd-
POBOro BMLEO. BnagocurHan co BRoXeH-
HbIM 3BYKOM OCOOEHHO YO00eH B B0MbLLKX
annaparHbIx CUCTEMAX, rAe MCNONb30BaHNe

dnar CnyxeoHbIx
JanHbix (PC)

JaHHble
NONb30BATENS
(Makc. 255 cnos)

Tun 1

OTIE/bHbIX TPAKTOB LMGOPOBOro ayamno cra-
HOBMTCS 9KOHOMMYECKM HeLienecoobpas-
HbIM, N Ha ﬂepBbIVI MnaH BblABUraeTca CTpo-
rasi CMHXPOHM3aLWIS 3ByKa C COOTBETCTBYIOLLVM BUAEOCUrHANOM. B
MEHbLLNX CMCTEMAX, HANPUMEP, MOHTaXHbIX CTYANAX, KaK NpaBuo,
3KOHOMUYECKN Bonee BbIFOAHO MCNOJIb30BAHME OTAEbHbBIX 3BYKOBbLIX
KaHas10B, Tak Kak no3BondaeT 0Tka3atbCqa OT NPUMEHEHUA MHOIO41C-
NEHHbIX MOZYNEN MyNbTUNAEKCOPOB M AEMYNbTUNNEKCOPOB. PaboTa
C UMdPOBLEIMI CUCTEMaMIK Nepeaaqy 3syka Ans BUAEO 1 LGPOBLIMU
ayavocurHanamyi onpeaeneHa craHfapTami:

ANSI/SMPTE 272M «DopmaTtvpoBaHve ayamoaaHHbix MHTepdeiica
AES/EBU 1 cnyxebHbix AaHHbIX B MPOCTPAHCTBE CNYXEOHbIX AaHHbIX
LMGPOBOro B1aeo» (ana dpopmaros 525/60 v 625/50, cOOTBETCTBY-
towmx ANSI/SMPTE 259M) 1

ANSI/SMPTE 299M «Dopmat 24-paspsaHoro ayamo Ans nocne-
[0BaTeNbHOro MHTEpdEca TeNEBUAEHNA BEICOKOW YETKOCTW» (AN
dopmartos, cooteTcTByOWMX ANSI/SMPTE 292M).

Ot aByx [0 WecTHaauatv ayavokaHanos AES/EBU nepepatotcs
nonapHoO 1 0ObEAVHAIOTCS, FAe 3TO HEOOXOAMMO, B FPYNMbl MO YEThl-
pe kaHana. Kaxaas rpynna 0603Ha4aeTcs yHUKaabHbIM MOEHTU -
kaTopoM (ID) cnyxebHbix AaHHbIX. AyarocurHans OUvGPOBLIBAIOTCA
C YacToTow anckpeTnsaummn 48 kI 'u, CUHXPOHHOW TaKTOBOW HacTOTON
BVAEOCWIHAN0B MK, MO BEIOOPY, CUHXPOHHOW A aCUHXPOHHOMN
yacToTon amckpeTtusaumuy ot 32 k', ao 48 ki,

CnyxebHble AaHHblE Nepes MyNbTUINEKCMPOBaHEM B MOTOK BUAE-
0faHHbIX GOPMATUPYIOTCH B NAKETHI, Kak 3TO MoKasaHo Ha puc. 53.
Kaxaplih 6510k AaHHbIX COAEPXUT [0 255 CNOB NONb30BaTENbCKIX
JAaHHbIX, KDOME TOr0, B HEM AOCTATOYHO MECTa, YTOObI Pa3MECTUTbL
CEeMb (B Cy4ae KOMMOHEHTHOrO BUE0) CNOB CNYXEOHbBIX AaHHBIX.

Puc. 53. ®opmatposaHme cnyxebHbix AaHHbIX

[N UMGPOBOro KOMMO3WUTHOMO CUMHAMA TOMBKO «LUMPOKME» UMMYlb-
Cbl Ka[POBOW CUHXPOHM3ALWM COAEPXAT AOCTATOYHO MECTa s
BKIOYEHNS 255 CNOB AaHHbIX. B KaxO0oM UHAMBMAOYaNbHOM NPo-
CTPpaHCTBE CNYXeOHbLIX AaHHbIX MOXET Pas3MeLLATbCH MHOXECTBO
NaKkeToB JaHHbIX.

B Havane kaxmoro nakera JaHHbIX MMEEeTCs 3arofoBok, CloBa KoTo-
POro He BKII0YAIOTCA B COCTAB UMPPOBLIX BUAEOAHHbIX, 8 PE3EPBI-
PYIOTCH AN MICNONb30BAHWS B LIENAX CUHXPOHU3aLMK. B cnyyae Kom-
MOHEHTHOrO BMAEO B 3ar0fI0BOK BXOOWT TPW CNoBa: OOOh, 3FF,, 3FF,.
Kaxnopll TMn nakeTta AaHHbIX 0003Ha4aeTcs CBOUM CNOBOM-UOEHTU-
dvkaTtopom aarHbix (Data ID, DID). Ind co3aaHnsa pasnmyHbix nake-
TOB JaHHbIX, MICNONb3YEMbIX 19 BAOXEHHOMO (MMOEAAMPOBaHHOMO)
ayano, ONPeaeneHo HECKOMBKO PasNyHbIX MOEHTUOWKATOPOB JaH-
Hbix DID. Cnoso, o603HaualoLlee Homep 610ka gaHHbix (Data Block
Number, DBN), aBnseTca 4onoaHNTENbHbIM CHETHUKOM, KOTOPEIN
CNYXUT ana 0becneveHns 3aaaHHon NoCNeaoBaTeNsHOCTU Nepeaaqn
NaKeToB CyXeOHbIX AaHHbIX 1 MOXET MCNONb30BATLCH MPUEMHNKOM
[N onpeaeneHnsa Gakta nponycka AaHHbIx. Tak, Hanpumep, B Cy-
4ae BNOXEHHOrO ayano paspbiB B nocnegosarensHoctv DBN Moxet
ObITb MCNOML30BaAH 15 ONPEAENEHMS MOMEHTA NEePekNioYEHS BEP-
TVKaNbHOrO MHTEPBAana, 4To N03BONSET NPUEMHMKY 00pabaThiBaTh
ayaoVoaanHbie C LEenbio yoaneHns BOSMOXHbBIX MOMEX, B YaCTHOCTH,
LLeNYKoB 1 Tpecka. HenocpeacTBEHHO nepep 610KOM ayaroaaHHbIX
pacnonaraetcs CnoBo cHeTHMKa aaHHbx (Data Count, DC), nokadbl-
BalOLLIEE KOMMYECTBO JaHHbIX B NakeTe. V1, HakoHeL, 3a ayaMoaaHHbI-
MV CNeayeT CNOBO C KOHTPONbHOM cymmol (Checksum, CS), koTo-
pOEe MCNONb3YETCH ANS ONpeaeneHmnsa oMOOoK B NakeTe AaHHbIX.
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BnoxeHHbIn (MMOeaanpOBaHHbIN)
Mapa AES KaHanos 2 3BYK B KOMMOHEHTHOM LIMPPOBOM
B1OEO
Y| KawanB [Z} KaranA |Y] KawanB |X|] KawanA [Y | KananB
BROXEHHbII 3BYK 11 AOCTYMHbIE ONLV OMNK-
flonase flonap 2 CcaHbl B cTaHgapte ANSI/SMPTE 272M s
- - -MNopkagp 191 —} Kapp 0 Kapp 2 - o N
hopmaToB BUOEO CTaHOAPTHOM YETKOCTM
Mapa AES kaHanos 1 1 B cTaHpapTe ANSI/SMPTE 299M ong
Y| KawanB |Z| KawanA |y| KawanB |X| KawanA |y | KawanB CTYLLVII7IHbIX LLM(DDOBHX (DOpMaTOB B/AEO
BBICOKOW 4ETKOCTY. [1pun paboTe cnenyet
Mopkapp 1 Mopkaap 2
PYKOBOACTBOBATLCS NMOCAEAHNMM BEPCUAMM
--- Kapp 191 Kagp 0 f Kagpp! —emmee}— Kagp3 ~--
/ 9TWX [JOKyMeHTOB. bazosas koHburypaLys
// BSIOXEHHOIO ayamo ¢ AByMs Napamu AES
+_AES nogkanp, 32 6uta KaHas10B B Ka4ecTBE UCTOYHMKOB NpriBeaeHa
Ha puc. 54.
Eﬁ:azmgyg:T);,Y YétHocTb noakagpa (P-6ut) apue. 5
' CavKeBHbIE Craryc ayamokaana (C-6ur) MakeT ayaMoAaHHBIX COLEPXUT OMH UK
Aariie, 4 bura BT RaHHLx nons3oearens (U-6u) G0s1ee 3BYKOBBIX OTCHETOB 113 3BYKOBbIX
[LocTtoBepHocTb BbIGOPKM (V-61T) ~ Y Y
KaHasoB, Y1CNO KOTOPLIX MOXET A0CTUraTb
Bri6opka AaHHbIX, .
20 6uT/AES 1, kanan B (nogkaap 2)/ 4eTbipéx. B Tabnumue 30 nokasaHo, kak 23
BrioXeHHbIA kaan 2 6uTa (20 6uToB ayamo nac 6utsl C, U n'V)
l W3 Kaxooro nogkagpa AES npeobpasyiotcs
20+3 61T AaHHbIX NPeot- | B TpM 10-paspsaHbix CnoBa BUaeo (X, x+1,
pasosaHbl B 3 ANC crioa MakeT ayaMOAaHHbIX x+2).
v
~ AES 1, xaran A/ | AES 1, kanan B/ ] AES 2, kanan A/ B st1x cnosax OvT 9 Bceraa He paBeH outy
[a)] — -
al{z 8] Gy, A IR A 3 8. 370 genaetcs 418 Toro, 4TO0LI rapaH-
- — - TMPOBATb, YTO B HYX HE UCMOMb3YETCS HU
\ 34roNOBOK AAHHLX/ O[IHO 13 UCKJTOYEHHBIX 3Ha4eHWn — ¢ 3FF,
KomnoauTHblit: 3FC/ no 3FC, nan ¢ 003, no 000, . buT Z ycraras-
KomnoneHTHii1: 000, 3FF, 3FF NVIBAETCHA PABHBIM «1», 4TO COOTBETCTBYET
nepBoMy kaapy 13 192-kanpoBoro 6noka

Puc. 54. Bazosas KoHdMrypauya BNOXEHHOro (MMOeaaMpoBaHHOr0) 38yka

but X X+1 X+2
9 He paBeH OuTy 8  He paBeH buty 8  He paBeH 6uty 8
8 AUD 5 AUD 14 4ETHOCTb
7 AUD 4 AUD 13 C-bwur
6 AUD 3 AUD 12 U-6ut
® AUD 2 AUD 11 V-6ut
4 AUD 1 AUD 10 AUD 19 (C3B)
B AUD 0 AUD 9 AUD 18
2 KOHTP. 61T-1 AUD 8 AUD 17
1 KOHTP. OUT-2 AUD 7 AUD 16
0 Z-0uT AUD 6 AUD 15

Tabnuua 30. Pacnpenenexe 6G1UTOB BO BCTPOEHHOM ayano
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AES. KaHanbl BNOXEHHOr0 3ByKka GakTuye-
CKV HE 3aBVICAT YT OT Apyra, XOTs 1 nepe-

[atoTcs Bceraa napamu. Mostomy 61T Z Bceraa paBeH «1» B Kaxaom
KaHane, 0axe ecnm Noay4eH 13 0OAHOrO M TOro xe AES ncTouHmuka.
Butel C, U 1V 0bpasyiorca 13 curHana AES, B T0 Bpems kak P-6ut
He aBnaeTcd 6UTOM YETHOCTM AES. BT 8 B CnoBe x+2 npeaHa3HayeH
[N NPOBEPKU Ha YETHOCTb OKTOB 0-8 BO BCEX TPEX CNOBAX.

CyLLECTBYET HECKOMBKO OrPaHNYEHMA OTHOCUTENBHO PacnpOoCTpa-
HEHWA NakeTOB 3BYKOBbLIX JaHHbBIX. oK 3TOM B CTAHOAPT 3a/I0XEH!
cneupansbHble NONOXEeHVs («CTaThd 0 Aefax»), kacalolnecs Bo3-
MOXHOCTM MCMNONb30BaHWS yCTapeBLIEero 060pyA0BaHMS, KOTO-
pOe He MOXET COOTBETCTBOBATL BCEM TPEOOBAHNAM CTAHAAPTOB.
[NakeThl ayaMoaaHHbIx He NepeaatloTCs B rOPU3OHTAIbHOM UHTEP-
Base CyxeOHbIX IaHHbIX, KOTOPbIA CNeayeT HenocpeaCTBEHHO 3a
HOPMaJ/IbHBIM NEPEKNIOYEHEM BEPTUKAIBHOTO MHTEPBANA, Kak 3TO
onpegeneHo B PekomeHoaumm RP 168. Kpome Toro, oHu He nepe-
[1al0TCS B MPOCTPAHCTBE CNYXEOHbIX AaHHbIX, NPEAHA3HaYEHHOM /19
KOHTPOJIbHbIX CNIOB OBHAPYXeHUs OLMOOK B COOTBETCTBUM C Peko-
meHpauven RP 165, C y4ETOM 3TUX OrpaHvYeHnii JaHHbIE OOMKHbI
ObITb Kak MOXHO 60Nee paBHOMEPHO pacnpeagneHsl No BCemy
BMOE0NONI0. 3TO TPEOOBAHNE OCODEHHO BAXHO ANA MUHUMMU3ALMN
pasmepa Oypepa NpreMHIKa Npuy nepeaade 24-pa3psaoHoro ayamo
B KOMMO3UTHBIX UM(MPOBLIX CUCTEMAX. B pesynbTrarte kaxapii naket
3BYKOBbIX AAHHbBIX COAEPXNT TPU UK YETHIDE ayanNOBLIOOPKM.
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PacCLIMPEHHbI BNOXEHHbI 3BYK VneHTudnkatop naHHeix 2FF (1FD, 1FB,2F9)
[MONHBIA CNEKTP QYHKLNMIA BIOXEHHOIO 3ByKa J MakeT ayAnoaaHHbIX
OﬂpeﬂeﬂeH B BbIU_Ieyl'IOMﬂHyTb\X CTaHﬂaDTaX AES 1, kaHan A/ AES 1, kaHan B/ AES 2, kaHan A/
1 BKIOYAET: % (&) Kawan 1/ Kaman 2/ KaHan 3/ — e e 8
[a) o X, X+1, x+2 X, X+1, x+2 X, x+1, x+2
m 1ePEHOC YETHIPEX AONONHUTENBHBIX AES — v - -
OVTOB, KOTOPbLIE MOMYT UCMONb30BATLCS ~ N
3aronoBoK AaHHbIX/ s 7
60pok A0 24 _ 7 7 -
ANA PaCLIMPEHmA ayanoss! Komnoawntheiii: 3FC/ 1 P -
paspanos; KomnoweHTHelii: 000, pr P
3FF, 3FF 7’ PaclumMpeHHbIii NakeT AaHHbIX
m  BO3MOXHOCTb pabOoThl B PEXMME aCWIH- ! P
LononHutensHble 4 6uta
XPOHHOMO TAKTUPOBAHWS; : zZ —_— =
® BO3MOXHOCTb UCMOMb30BAHNS APYIUX 519 Sl 5168168168168 —====18
(e
4acToT AVCKpeTM3aLmMy, kKpome 48 kIL; A BN BN B A
m NPEenoCTaBneHne nHpopmMaLmn 0 3a0epx- \
P bop P MneHnTudukaTop faHHeix 2FF (1FD, 1FB,2F9)
Ke Mexny ayavo- 1 BuaeocurHanamm ang
Kaxaoro kaHana;
Puc. 55. PacwvpeHHbiil BNOXEHHbIN 3BYK
m [JOKYMEHTUPOBAHNE NOEHTUMMKATOPOB
[JaHHbIX C Lenbio obecneyenysa 0o 16
ayaMoKaHanos B LMQPOBbLIX KOMMOHEHT-
HbIX CMCTEMAX;
B CYET «@yanoKanpos» A1t CUCTEM C 525 3aronoBoK AaHHsIX * Sanepx«a (ayavo-enaeo)
KomnoHeHTHbIl: 000, 3FF, 3FF
TpOKamu. , 3FF
cTpoka KoMnoauTHbI: 3FC Kanan 1 Kanan 3 Kanan 2 Kanan 4
“ * *
[Ins obecneyerms aTvx GYHKLNI BBEAEHO neHTUdNKaTOP AaHHbIX n2) (n4) 1 3
[Ba AONONHUTENBHBIX NakeTa. Pacwunper- HOMeP.‘S”OKa fatHbix
CuBTUMK AaHHbIX
Hble NakeThbl AaHHbIX HECYT YeThipe foba- iy 1 ¥ N e B !
BOYHbIX AES 6uTa, opMaTnpOBaHHbIX Tak, rr
bopmaTIp - alelulolelzs lviel=alglminlels lals (515
YTO OAHO BUOEOCAOBO COAEPXMUT Cyxe6- alzlo| sl IRISISISIBIR(E(S1C18[8|1218]z |z |a
AN O P 1 = o i R 20 rofl rofl e e e frr e e o 20 £ I
(I
Hble AaHHble ANs ABYX ayAr0BLIOOPOK (CM. Lo 0 <|<|c alolalalalalalalalalalalz |z 5
puc. 55). -
Homep ayavo- PeSepBHble/
PacLUVpEHHbIE NakeThl AaHHbIX JOMKHbI xanpa cnoea
A
ObITb PACMONOXEHbI B TOM XE NPOCTPaHCTBE Kanansl 112 Yactora KTUBHbIE KaHanbl KoHTponbias Cymma
Cﬂ\/>K66HbIX JaHHbIX, 4TO 1 CONYTCTBYIOLWMNE Kananel 3n 4 avckpetmnsaumn
nakeTbl ayanoOaHHbIX 1 OOMKHbl CNeAoBaTb

3a HAMW.

KOHTPONbHBI ayavonakeT, NoKasaHHbIN Ha PUCYHKE 56, nepenaéT-
Cs1 O[IMH Pa3 Ha Ka/ip BO BTOPOM FrOPU30HTAIbHOM MPOCTPAHCTBE
CNYyXeBHbIX AaHHbIX MOCNE TOHKM NEPEKNIOYEHNSt BEPTVKAIBHOIO
vHTEpBana raternsd. OH COAEPXMT MHPOPMaLMIO O HOMEPE ayamno-
Kaapa, 4aCcToTe AMCKPETU3aLWY, aKTBHBIX KaHanax 1 OTHOCHTENbHON
3aAepXke Mexay ayavo- 1 BUAeoCUrHanamu Anis Kaxaoro KaHana.
lNepenada KOHTPOMbHbBIX ayaMONakeToB ABNAETCS HE06A3aTENbHON
npwv paboTe B CUHXPOHHOM pexummMe Ha yacToTe 48 kI, HO Heobxo-
[Ma Npr paboTe BO BCEX OCTaSIbHbIX PEXMMAX, Tak Kak B nakeTax
COAEPXMTCA MHPOPMALMA 00 UCMNONB3YEMOM B TEKYLLWA MOMEHT
PEXNME.

Homepa 3ByKOBbIX KaApOB ABASIOTCS MCKYCCTBEHHBIM MPU3HAKOM
ans suaeodopmara 525 ctpok/29,97 kaapos/c. B natm kaapax
3TOro hopmata comepxmntcs poHO 8008 ayanoBeIGOPOK, TO ECTh B
KaXO0M Kagpe COAePXMTCA Helenoe Y1cno Belbopok. [Mocnenosa-
TENbHOCTb ayaMokaapoB NpeacTasnseT cobov onpeaeneéHHoe YMcno
KaapoB (B JaHHOM Cyqae, UX NATb), B KOTOPbIX COOAEPXATCS LIENoe

Puc. 56. ®opmaTpoBaHmie KOHTPOBHOrO ayaronakera

4KCNO BLIOOPOK. MNpK 3TOM HOMEP ayarokaapa NoKas3biBaeT, B KakoM
KOHKPETHO MECTe NOCNEeA0BaTEeNbHOCTY pacnonaraeTcs JaHHbIN
kaap. ViHbopmaums 0 Homepe kaapa BaxHa npy NepexIioHeHmnsx
MEX[y MCTOYHMKaMK, MOTOMY YTO HEKOTOPbIE BYabl 0O0PYA0BaHNS,

B 4aCTHOCTV UMPPOBLIE BUACOMArHUTOPOHEI, TDEOYIOT YCTOMHMBO
CUHXPOHM3aLMM Ana NPEA0TBPALLEHMS NEPENONHEHNS U He3a-
nonHeHnsa 6ydepa. Tam rae NpeayCMOTPEHbI HacTble NepeKNoHeHNs,
nprémHoe 060pyaoBaHNe MOXET BbiTb CNPOEKTUPOBAHO TaK1M
00pasoM, YTOObI NPY HapYLLIEHWI NOCNEA0BATENBHOCTY B HETHIDEX
Cy4asix U3 Nty ObINO BO3MOXHO [06aBNSATL 1 0TOpackBaTh
BBIOOPKY, CNEeayIoLLYyi0 Nocne NepekniodenHnd. B Takmx cnctemax
OCHOBHYIO TPYOHOCTb NPEOCTABNAET CBOEBPEMEHHOE BbIABIEHNE
dakTa nepeknoyeHns. PeLleHnio aTo 3agaqm MOXeT CrnocobCTBO-
BaTb 1CNOMb30BaHVE HOMEPa HA0Ka AaHHbIX B CTPYKTYpe popmaTta
CNyXebHbIX AaHHbIX, @ Takke NyTéM 000aBNEHNS AONONHUTENBHOMO
CHETHMKA KapOB C HEMCNOMb3yeMbIMI OUTaMK B CNIOBE HOMEPA 3BY-
KOBOrO kapa B KOHTPObHOM ayauonakeTe.

[0 ymonyaHmnio MHGopMaums 0 3aAEPXKe 3ByKa, CoaepXallascs

www.tektronix.com/video_audio 51




PykOBOACTBO MO MPOBEAEHMIO NBMEPEHUI XapakTEePUCTNK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOW 1 BEICOKOW YETKOCTH

YuyebHoe nocobve

Ayano MakeT  PaclmpeHHbii  KOHTPOSbHBIiA
KaHanel aygmMo-  NakeT OaHHbIX  ayamo nakeT
[AaHHbIX
[pynna 1 1-4 2FFh 1FEh 1EFh
[pynna 2 5-8 1FDh 2FCh 2EEh
pynna3  9-12 1FBh 2FAh 2EDh
lpynna4  13-16 2F9h 1F8h 1ECh

Tabnuua 31. ViaeHTndrkaTopsl AaHHbIX Ans 16-KaHanbHOro 38yka, BNOKEHHOIO B BUAEOCHUr-
Han popmata SD

B KOHTPOJIbHOM ayaMOnakeTe, MCNonb3yeT PEXM Napbl KaHanos.
370 03HavaeT, 4To BenmimHa 3anepxkm A (DELAO-2) oomHakoBsa 1
ANs KaHana 1, U gnd kaHana 2 HeCMOTPS Ha TO, YTO Ha CaMOM Aene
3HaYeHne 3a0epXKn NS KaHana 2 MOXET ObiTb HE PABHO 3HAYEHMIO
3aAepXk1 ana kaHana 1. B TakoM chydae 3HaveHne 3aaepxki ans
kaHana 2 pa3mellaetcs B syerke 3anepxku C (DELCO-2). YacToTta
LMCKPETM3aUMM A0MKHa ObiTb OAMHAKOBOW ANS K&XA0r0 KaHana B
nape, NoaTomy AaHHble B cnose ACT coaepxat TONbKO ABa 3Have-
HUSA: OQHO AN KaHanoB 1 v 2, a BTopoe — Ans kaHanos 3 1 4.

Jns TOro YT06bkl KOMAOHEHTHbIE LM(OPOBLIE CUCTEMBI MO BKO-
YaTb [0 16 KaHanoB 3BYKOBOrO CONPOBOXAEHWS, BCTDOEHHOE ayamo
Jen1TCs Ha ayamorpynmbl, COOTBETCTBYIOLLME OCHOBHbLIM YeThpExKa-
HalbHbIM NpoLeccamM. Kaxaomy 13 Tpéx TMNOB NakeToB AaHHbIX Npu-
CBaMBaeTCs No YeThipe MAeHTUdUKATOPa AaHHbBIX, Kak 3TO NoKas3aHo
B Tabnmug 31.

B KOMNOHEHTHOM LPOBOM BMAEO pasmep NpuémHoro bydepa B
ayanoaemMynbTnUnnekcope He ABNAeTCA KOUTNYECKM BaXHbIM, Tak Kak
B HEM NOA, CNYXeOHbIE NaHHbIe OTBEEHO I0CTAaTOYHO OOMbLIOE NPO-
CTPAHCTBO. HO B Cly4ae KOMNO3UTHOIO LUMGPOBOroO BUAEO CUTYaLINS
CYLLECTBEHHO Apyras. ITO NPOUCXOAWT 13-3a TOr0, YTO AaHHbIE He
BKIOHaAKOTCA B BblPaBHMBAIOLWME UMMYNbChl U, HTO bonee BaXHO, o4
paCLWMPEHHOr0 3ByKa TPeByeTca pacnpeaeneHme naketa JaHHbIX.
[0 3TOM NPWYMHE CTaHOAPTOM NPEANUCHIBAETCS PA3MED NMPVEMHOIO
Oydepa B 64 BLIOOPKM Ha KaHas, HO Mpu 3TOM A0MNYCKaeTcs pa3mep
Oydepa B 48 BLIGOPOK Ha KaHan B Clydae MCNONb30BaHUA YCTapeB-
wero 060pya0BaHms.
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Cucrematmsauys AES/EBU ayomno

B nocnearee Bpems nocnenosaresisHoe LMGPoBOe BUAEO 1 ayamo
BCE Hallle UCNOMb3YITCS NPy NPOM3BOACTBE 1 00PaboTke BMAEO-
NPOrPaMM ¥ Ha TENEBU3NOHHBIX CTAHUMAX. BO MHOTMX Cyyasx B1aeo
1 ayano MMEIOT 0OWME UCTOHHKKK, MOSTOMY 3a4aCTyio XenatenbHoO
COXpaHdThb 1 06pabaTbiBaTh UX Kak eAMHbIA NOTOK AaHHbIX. [Tpenmy-
LLECTBOM 3TOr0, K MPUMEPY, ABNAETCS BOSMOXHOCTb COXPAHEHNS
CUrHaNOB B LMMPOBOM BUIE 1 KOMMYTALWW X BOEOMHO C MOMOLLbIO
NOCNEA0BATENBHOMO LIMPPOBOro KOMMYTATOPAa-pacnpeienmTend.

B cnyyasx, korna GeiBaeT HEOOX0AMMO BbIAEANTb NCXOMHBIE ayano
JaHHble, UMOPOBOE ayano MOXET ObiTb AEMYNBTUMNEKCMPOBAHO 1
KOMMYTVPOBAHO B OTAEbHbIA MOTOK C NOMOLLBIO LMPPOBOro AES/
EBU ayonokommyTatopa-pacrnpeaenmnTtens.

[ocne TOro Kak My/bTUMNEKCUPOBAHHEIE ayaM0 AaHHbEIE NPONAYT
4epes NocnenoBaTebHbIN UMGPOBOA KOMMYTATOP-PACMPENENINTENb,
B NPUEMHOM YCTPOWCTBE MOXET BO3HWKHYTb HEOOXOOMMOCTL BbiAE-
JTb ayAMOCUTHAN 13 BUAEOCHIHANE, B PE3Y/bTATE HEro ero MOXHO
OTPEAAKTMPOBATL, QYUCTUTL OT LWYMOB ¥ NOMEX UAW NPOBECTU APY-
ryto 06paboTky. na 3T0ro HyxeH AeMynbTUNNEKCOP, KOTOPLIN OTAe-
naet AES/EBU ayavo oT nocneaoBaTensHoro UMgpoBoro B1ago.
Boixon TMNOBOro AEMYNBTUMAEKCOPA VMEET NOCNEA0BaTe bHbIN
undpoBo BuaeopasbéM BNC, a Takke KOHHEKTOPSI [N1st ABYX UMD-
POBbIX CTEpeocurHanos AES/EBU.
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OCHOBbI BNIOXEHHOIO ayamo
B dopmare HD

Mpn BHEOPEHWW ayamocTanaapTa AES/

EBU B cpeny BMOEO BLICOKOW YETKOCTH

€CTb ONPEefenEHHOe CXOOCTBO U HEKOTOPOE
OTAMYME NO CPABHEHMIO OObIYHbLIM BUAEO.
PopmaTVPOBaHNE NAKETOB CIYXEOHbIX
JaHHbIx oanHakoso v B SD, n B HD. Ho
COOEPXMMOE NONb30BATENBCKMX AAHHbLIX B
dopmate HD otandaetcs ot SD, Tak kak Bce
24 BuTa ayamoaaHHbix NepecenarTes rpyn-
now, a He nogpasgensoTcs Ha 20 6VToB
ayANOOaHHbIX 1 PACLUMPEHHbIA NakeT AaH-
HbIX, BKITIOHAIOLMIA HETBIPE CYXeOHbIX OrTa.
[MoaToMy 06LLEE KOAMYECTBO MCMONb3YEMbIX
B popmare HD 61ToB paBHo 29 (N0 cpaBHe-

Mpeambyna M3b

AES noakaap, 32 6uta

BbIGOPKM J@HHbIX,
24 6uTa €36

HIMIO C 23 Butamm B popmarte SD). 24 6uta
ayaMoOaHHbIX PasMELLIEHbI B YETHIDEX CNO-
Bax CyXeOHbIX AaHHbIX BMecTe Outamn C, V
n U, a Takxe Z-6utom. Kpome Toro, B naket
nobaeneHsl cnosa CLK (vacToTta anckpetvdaumn) n ECC (kog kop-
PEKTVPOBKYM OWIMOOK). Tak kak Bce 24 6uta ayanoaaHHbIX BXOAAT B
COCTaB MONb30BATENBCKMX AaHHbIX, B popmarte HD He ncnonbayetcs
PACLUVPEHHbIA NakeT AaHHbIX.

CO0TBETCTBME CTPYKTYPE NakeTa CNyXeOHbIX JaHHbIX O3HAYAET, YTO
dnar cnyxebHbix aaHHbix (Ancillary Data Flag, ADF) nmeeT sHaueHue,
COCTOSILLEE, Kak 3To npeanucaHo ctangapTom SMPTE 291M, 13
Tpéx cnos — 000, , 3FF, 1 3FF, . CocToAWMI U3 OAHOrO CNOBa UOEH-
TMOMKATOP AanHHbIX (DID) CRyXWT 019 pacnosHaBaHud COOTBETCTBY-
IOLLWX FPYNM ayaMOOaHHBIX 1 MPUHUMAET 3HA4EeHUs, NPeaCTaBNeHHbIE
B TabnvUe 32. Homep 6noka aaHHbIX (DBN) 1 c4ETUMK AaHHbIx (DC)
Takke coaepxar no OAHOMY CIOBY, NMPK 3TOM 3HAYEHNE CHETYMKA
AaHHbIx Boeraa pasHo 218, . Monbaosatenbekre faqHbe (User Data
Word, UDW) Bcerpa coaepxar no 24 cnoBa AaHHbIX U MMEIOT CTPYK-
Typy, NOKasaHHyio Ha puc. 57. MNepeble aga cnosa, UDWO 1 UDWT,
coflepxar cBeaeHnsa 0 Gase TakToBOrO CurHana 1 Mcnonb3ayioTcs Ans
BOCCTaAHOB/EHNA TAKTOBOW YaCTOTHl ayanocurHana. JJaHHole B 3Tux
[IBYX CNOBax 00eCNeYvBaloT NOACHET KONMMHECTBA TaKTOBbLIX MMMY/lb-
COB BVEOCUTHANA MEXy NepBbIM CNOBOM EAV (KOHeL, aKTMBHOMO
BWOE0) VI BMAEOBHIOOPKOW, COOTBETCTBYIOLLEV ayan0oBLIO0OPKE.

n
(@)
3awmieHsl KKO
Puc. 57. CTpykTypa nakerta ayamoaaHHbIX BEICOKOW YETKOCTY
Ayavo MNakeT ayomo- KOHTPONbHbLIN
KaHasnbl JaHHbIX ayouonaket
[pynna 1 1-4 2E7h 1E3h
pynna 2 5-8 1E6h 2E2h
Mpynna 3 9-12 1E5h 2E1h
[pynna 4 13-16 2E4h 1EOh

Tabnuua 32. VineHTndurkaTopbl AaHHbIX Ang 16-kaHanbHOro 38yKa, BAOXEHHOrO B BUAEOCUT -
Han dopmata HD
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But UbDW2 UDW3 ubDw4 UDW5
9 He paBeH He paBeH He paBeH He paBeH
outy 8 outy 8 outy 8 outy 8
8 npoBepka Ha MpoBepka Ha MPOBepka Ha  MPOBepKa Ha
YETHOCTb YETHOCTb YETHOCTb YETHOCTb
7 AUD1 3 AUD 111 AUD 119 P1
6 AUD1 2 AUD 110 AUD 118 Ci
5 AUD1 1 AUD 19 AUD 1 17 Ut
4 AUD1 0 AUD 18 AUD 116 V1
3 Z AUD1 7 AUD1 15 AUD1 23
(C3b)
2 0 AUD1 6 AUD1 14 AUD1 22
1 0 AUD15 AUD1 13 AUD1 21
0 0 AUD1 4 AUD1 12 AUD1 20
but UDW6 UbDW7 UDW8 UDW9
9 He paBeH He paBeH He paBeH He paBeH
outy 8 outy 8 outy 8 outy 8
8 npoBepka Ha MpoBepkaHa MpoBepka Ha  MPOBEpKa Ha
YETHOCTb YETHOCTb YETHOCTb YETHOCTb
7 AUD2 3 AUD 2 11 AUD 219 P2
6 AUD2 2 AUD 2 10 AUD 218 C2
5 AUD2 1 AUD 29 AUD 2 17 U
4 AUD2 0 AUD 2 8 AUD216 V2
3 0 AUD2 7 AUD2 15 AUD2 23
(C3b)
2 0 AUD? 6 AUD2 14 AUD2 22
1 0 AUD2 5 AUD2 13 AUD2 21
0 0 AUD2 4 AUD2 12 AUD2 20
but UDW10 UDW11 UDW12 UDW13
9 He paBeH He paBeH He paBeH He paBeH
outy 8 outy 8 outy 8 outy 8
8 npoBepka Ha MpoBepka Ha  MpoBepka Ha  MPOBEpKa Ha
YETHOCTb 4ETHOCTb YETHOCTb YETHOCTb
7 AUD3 3 AUD 311 AUD 319 Pg
6 AUD3 2 AUD 310 AUD 318 €3
5 AUDS 1 AUD 39 AUD 3 17 U3
4 AUD3 0 AUD 38 AUD 316 V3
3 VA AUD3 7 AUDS 15 AUD3 23
(C3B)
2 0 AUD3 6 AUDS 14 AUDS 22
1 0 AUD3 5 AUD3 13 AUD3 21
0 0 AUDS 4 AUD3 12 AUD3 20
but UbDW14 UDW15 UDW16 UDW17
9 He paBeH He paBeH He paBeH He paBeH
outy 8 outy 8 outy 8 outy 8
8 NpOBEpKa Ha MPOBEPKA Ha  MPOBEPKAa Ha  MPOBEPKa Ha
4ETHOCTb 4ETHOCTb 4ETHOCTb 4ETHOCTb
7 AUD4 3 AUD 4 11 AUD 419 P4
6 AUD4 2 AUD 410 AUD 418 C4
5 AUD4 1 AUD 49 AUD 4 17 U4
4 AUD4 O AUD 4 8 AUD416 V4
3 0 AUD4 7 AUD4 15 AUD4 23
(C3B)
2 0 AUD4 6 AUD4 14 AUD4 22
1 0 AUD4 5 AUD4 13 AUD4 21
0 0 AUD4 4 AUD4 12 AUD4 20

Tabnuua 33. Pacnpenenerie O1UTOB ayanMoAaHHbIX
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Kaxaplih noakaap ayamMoaaHHblx pacnpefenéH no Bblbopkam YeTbi-
PEX CNOB NOMb30BATENLCKMX AaHHbIX (UDW), Kak 3T0 nokasaHo B
Tabnnue 33.

Cnenyet MMETb B BUY, YTO AaHHbIE Npeambyfbl HE BXOAST B COCTaB
YETBIPEX COB, 3a UCKITIOYEHVEM CChIIKM Ha Havano 192 kagpa B
Buae ykasatens — Z-6uta. Kpome Toro, B OTAn4Me OT BUAOEO CTaH-
JapTHOW YETKOCTW, 30ECh MCNOMb3YeTCs TOT Xe OUT YETHOCTU, YTO U
B 32-pa3psaaHomM noakamnpe.

Konbl koppekTnposkn owmnbok (Error Correction Code, ECC) npea-
CTaBNSOT coO0V HAabop 13 WEeCTH CNOB, KOTOPLIE CRYXAaT ANs 00OHa-
pYXeHnsa oWwnbok B Nepsbix 24 cnosax, ot ADF no UDW17. 3Hade-
Hne ECC paccymTbiBaeTCA NyTEM NPUMEHEHNS MHPOPMALMOHHON
CTPYKTYPbI koaa BYX k BocbMmu Butam AaHHbix BO-B7 BCex 24 cnos.
B pesynbTarte 06pasyeTcs WecTb CNOB Koaa KOPPEKTUPOBKIA OLLI-
6ok (ECC).

HDopMaums cnyxebHbix AaHHbIX MyNbTUNNEKCUPYETCS TONbKO

B NPOCTPAHCTBE AaHHbIX LBETOPA3HOCTHbIX curHanos Ch/Cr. B
OTAMYME OT CTPYKTYPbI CTAHAAPTHOM YETKOCTY, B KOTOPO CRyxe0-
Hble ayavoaaHHsle nepeaaiotcs B notoke CoYCrY', B dopmare HD
NPOCTPAHCTBO AaHHbLIX Y MCNONb3YETCS TONLKO AN NepEHOCa KOH-
TPOMBHOrO ayanonakeTa, KOTopbIi nepeaaéTesa 0avH pa3 Ha kaap

11 pa3MeLLaeTcs Ha BTOPOW CTPOKE NOCAE TOUKM NepeKmiodeHus
JaHHbIX Y. B curHane ctpoku, Cneayiowen HenocpenCTBEHHO 3a TOY-
KOV Nepekioyenms, CnyxebHblie NaHHble He pasmMellanTes. Mecto
PACMNONOXEHUA TOYKM NEPEKIIOYEHMS 3aBMUCHT OT (hopmaTta CUrHasnos
BbICOKOI YETKOCTU. Tak, Hanpumep, B cuctemax 1125/60 cnyxebHble
JaHHble He Pa3MEeLLaloTcs B CTpoke 8.
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Y4yebHoe nocobue

Puc. 58. CTpykTypa KOHTPONLHOTO ayayonakeTa

KOHTPOSIbHbIN ayamonakeTt

KOHTPObHbIN ayayonakeT HECET BCNOMOraTesibHble CBEAEHN,
KOTOPbIE NCNONb3YIOTCA NPU AEKOAMPOBaHWI ayanoaaHHbIX. CTpyk-
Typa naketa AarHbix B opmate HD noxoxa Ha CTPyKTypy naketa
JAaHHbIX B GOPMATE CTaHOAPTHOM YETKOCTH ¥ MPUBEAEHA HA PUC.

58. B KOHTPONBHOM NakeTe COAEPXMTCS CneayioLlas MHopMaums.
@nar cnyxebHbix aaHHbX (ADF) MMeeT 3HaueHve, cocTosLee 13
Tpex cnos — 000,, 3FF, 1 3FF, . CocTosni U3 OAHOrO CNoBa UaeH-
TMOUKATOP AaHHbIX (DID) CRyXWT Ona pacnosHaBaHua COOTBETCTBY-
IOLLYIX FPYNM ayAVOAAHHBIX Y MPUHUMAET 3HAYEHWH, NPEACTABNIEHHbIE
B Tabnmuax 31 1 32. 3HaveHre Homepa 6noka gaHHbix (DBN) Bcerga
pasHo 200, , a sHaYeHne cuetdrka ganHbix (DC) Beeraa pasro 10B,.
lNonb3osarensckme aanHele (UDW) cogepxar 11 ¢nos, Kotopble
comepXar naTb pasnnyHbix TMNOB JaHHbIX. HomMep ayomokanpa (AF)
o6ecneyrBaeT NocNeaoBaTeNlbHy0 HyMepaumio B1AEOKaapoB, YTo
CNOCOOCTBYET HYETKOW NOKanmM3auuv ayanoBbi00POK Npu CNOb30-
BaHWV HELLENOro KOAMYeCTBa ayavoBbi0opok B kagpe. Cnoso RATE
CNYXUT ANt 0603HAYEHVIS HaCTOThl ANCKPETM3aUMM ayaM0aaHHbIX 1
yKasaHug, ABNSOTCA v 3TV IAHHBIE CUHXPOHHBIMU W aCUHXPOHHbI-
M. CnoBo ACT nokasbiBaET KOMMHECTBO aKTVIBHbBIX KaHAIOB B MPyn-
ne. 3Haderns cnos DEL,  03Ha4aloT BbIpaXeHHYIO B ayavoBbioopKax
BEINYMHY CYMMAPHOW 3aepXKy ayavokaHana OTHOCUTENBHO BUAEO
[NS Kax Ao napbl kKaHanos 1-2 1 3-4. Ha pucyHke 59 nokasaHo OKHO
[oucnnes pactepandepa curHanos cepun WVR B pexiumve aekoampo-
BaHWSA AAaHHbIX KOHTPOMBHOIO ayamonakeTa.

dopmart KOHTPOIBHOrO NakeTa BbICOKOM YETKOCTM HEMHOIO OT/IN-
4aetcd 0T popmara nakerta CTaHoapTHOM YETKOCTU. Tak B HEM MMe-
eTca ABa pe3epBHbix cnosa RSRY, KOTopble B HACTOSILEE BPEMS HE
NPUMEHSAIOTCS, & COXPaHAIOTCA 159 BO3MOXHOMO UCMNOSb30BaHNS B
GyayLiem.

Puc. 59. OkHO KOHTPONBHOIO ayanonakeTa pactepanaepa curHanos ceput WVR

www.tektronix.com/video_audio
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YuyebHoe nocobve

Kak oCcyLECTBASTL MOHUTOPWHI MHOrOKaHabHOro
3ByKa

OO6bIYHO ayAVIOKOHTPOSb OCYLLIECTBAAETCS NYTEM MOHUTOPUHIA
YPOBHA ayAMOCUTHaNO0B C TEM, HTOObI MOXHO ObIIO rapaHTMpoBaTh,
4TO OHW HAXOAATCA B YCTAHOBNEHHBIX Npeaenax. Koraa nossmavcs
CUCTEMBI CTEPE03BYHaHS, Ha NEPBbIN MaH Bhila HEOOXOAVMOCTb
KOHTPONH B3aMMOAENCTBISA KaHanoB, 4To No3Bonnno Obl obecne-
YUTb NPaBULHO COANAHCYPOBAHHBIA NPOCTPAHCTBEHHBIN 3BYKOBOW
06pas. [lns oTcnexviBaHna B3anMOAECTBAA [IBYX KAHANIOB MCMOSb-
3YeTCsa pexvM GasoBbX M3MePeHWii (OKHO JInccaxy). bonee noa-
POGHO NPUMEHEHME OKHa JTnCCaxy paccMaTpMBaETCs B MHCTPYKLIMM
no ncnonb3osaHuio 21W-16463-01 «Audio Monitoring».

Pa3BuTiE TEXHONOIWI MHOrOKaHaIbHOro O6BEMHOMO 3ByKa NO3BO-
JINNO 3HAYUTENBHO YCWINTD 3PUTENBHBIE BNEYaTIEHNA. TEXHONOr N
0OBEMHOrO 3ByKa BO3HWKNM U3 TEXHONOTWIA LIMPPOBOro Tenesuae-
HAA 1 UMPPOBOrO BUOEO 1 CNOCOOCTBOBANM NOSBAEHNIO JOMALLHIIX
KnHoTEaTpoB. KOMOMHALMA YNYHLLEHHOTO KaYeCTBa M300paxeHns

1 00bEMHOIO 3BY4aHWA fana 3puUTeNsamM PeanMCTUYHOE OLLYLLEHME
a0COMIOTHOrO NOrPYXeHVst 1 aOMEKT NPUCYTCTBYIS B TPOCTPAHCTBE
NpOrpamMmbl.

Mpr NPOM3BOACTBE 3BYKOBOrO CONPOBOX/AEHNS BU3yanbHOE npea-
CTaB/eHMe 3ByKOBOro obpasa A0NOSHAET BNevaTNeHvs ayamTo-
pUK, ¥, TEM CaMbiM, CMOCOOCTBYET ayAMONHXEHEPaM CO3AaBaTh
Tpebyemble 3BYKOBbIE KOMBUHALIMM UK BONEE TOYHO HacTpanBaTb
ayOMOKOHTEHT NP MOHTaxe. B BewlatensHoM 000pya0BaHmn Takoe
BM3yalbHOE 0TOOPaxeHne NoMoraeT oneparopam ObICTPEE BhisiB-
N9Tb NPOONEMBI B COAEPKMMOM MHOMOKaHanbHOro 3ByKa 1 CBOEB-
PEMEHHO 1X peLuaTb.

AyponokaHansl B cucteMax 00bEMHOM0 3Byka 5. 1

B TeyeHmne HeCKONbKMX NeT KMHOMHAYCTPUSA CNONb3YeT MHOO-
KaHanbHble ayaMoCCTEMb B Ka4eCTBE CTaHaapTa s 3ByKOBOrO
CONPOoBOXAEHNA GUIBMOB B KMHOTEATpax. B HacToswee Bpems
[Nt BOCNPOW3BEAEHNS OLLYLLEHNS 0ObEMHOMO 3ByKa B JOMALLHIX
YCNOBWSX 1 NPEA0CTaBNeHrs notpebutenam apdekrta npebuiBaHNs
B KMHOTEATPE MHOroKaHanbHele ayavocncTemMsl popmaTta 5.1 npak-
TUHECKM NOSHOCTBIO 3aMEHUAV CTEPEO3BYK B ObITOBBIX CUCTEMAX.
Celyac npaktundeckn Bce DVD-nponrpbiBatenn cnocobHel BOCPO-
13BOAMTb OObEMHBIV 3BYK B popmMaTe 5.1, N03ToMy TeNeBM3MOoHHas
VHAYCTPUSA Ha4ana ncnonb3oBaTh 3TOT ayaMoGOopMaT B LMPOKO-
BeLaH1M B cucTemMax UndpoBoro TenesnaeHus. Mpv 06b4HOM
MCNONb30BaHWY MHOrOKaHanbHasa ayamocucTema 5.1 He nbiTaetcs
NOMECTUTb 3BYK B ONPEAENEHHOE NPON3BOSLHO BbIGPaHHOE NOMo-
XeHvie. HaobopoT, Kaxablil kKaHan urpaeT CBOK COOCTBEHHYIO, cne-
LM@UYecKyio ponb (CM. puc. 60).

— Jlesoinn (L) v npasbit (R) GpoHTanbHbIE KaHansl ynpasasioT ABYMS
ayaMoKonoHKamMm (akyctiniecknmm cuctemamu, AC), pacnonoxen-
HeIMI Nepeq, cnylatenem (0CHOBHbIE AC). OHU GYHKUMOHMPYIOT
kak 0Obl4Has CTepeocucTeMa, 1 Hepes Hux nepeaasTca 00bLIas
4aCTb My3blKa/IbHOrO COMPOBOXAEHNS.

- UentpansHbii (C) kaHan ynpasnsieT ayanokonoHKOM, pacnono-
XEHHOW NPSMO Nepe, ciylatenem Mexay 0CHoBHbIMW AC. T1o
HEMY NepeaaloTcs, raBHbIM 06Pa3oM, AManoru.
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LentpanbHas (C)

Cabeydep (Lfe)

JleBas ¢poHTansHas (L) MNpaBas ¢poHTansHas (R)

Jlesas 6okoBas (Ls) MpaBasi 6okoBas (Rs)

JleBasi TbinoBas (Lb) MNpaBas TbinoBas (Rb)

Puc. 60. PacnonoxeHue akyCTryeckyx KONOHOK B MHOrOKaHansHo crcteme 06bEMHO0
3ByKa

— Jleblin (Ls) v npasbii (Rs) 6OKOBbIE KaHabl 0ObEMHOIO 3BYyka
YNPaBNAIOT OBYMS (EBOW 1 MPaBOK) ayAnOKONOHKaMN, pacnono-
XEHHBIMV MO CTOPOHaM w1 nosaau cnywartens (AC 06beMHOro
3BYHaHVIS). STV KONOHKM CAyXaT Ana MaHUNyIsaumm 3ByKOBEIMY
3hdGEKTaMM UK 3BYKaMIU OKPYXaIOLLLErO NPOCTPAHCTBA C TEM,
4TOObBI CO3AaTh Y CAyLIATENS aKyCTUHECKYIO UNMIO3MIO HEKOEH
CREeUMOUYECKON OKPYXatoLLEN 0OCTaHOBKIM UK MPOCTPaHCTBA.

- KaHan H13KoH4acToTHbIX 3GdEKTOoB (L) ynpaBaaeT ayanokonoH-
KOW, KOTOpas MMEET camyio B60MbLLIYIO MOLLHOCTb U OrpaHnYEHHbIN
AnanasoH YacTtoT (cabsydep). Cabsydep CnyxuT ang cozaaHns
cneunanbHbIX HA3KO4aCTOTHbIX 3BYKOBbLIX 3 (dEKTOB 1 pacnonara-
eTCA, Kak NpaBunno, Nnepes CnyLiaTenem.

Kananel L, R, C, Ls n Rs 06pasyioT 4acTb «5» B 0603Ha4eHNM MHOMO-
KaHanbHbIX ayanocuctem dpopmata 5.1. OHM co3aat0T NOAHOUEHHOE
OLLyLLIEHME OOBEMHOIO 3BYKa, TPAHCAMPYIOT PEYb 1 MHOXECTBO Cre-
umansHeix 3OOEKTOB. KpoMe TOro, OHM UCMOMb3YIOT XapakTePHbIE
BO3MOXHOCTV ayAMOCVCTEMBI MO NOKanM3auuy 3eyka ans Co30aHns
Haanexatym 06pa3omM pacnonoXeHHbIX PaHTOMHbBIX UCTOYHUKOB
3Byka. Ha yactotax meree 150 Iy sPPeKTVBHOCTL ONPeaeNeHms
PACCTOSHKSA A0 MCTOYHMKOB 3BYKa M 1X B3aVIMHOIO PACMONOXEHWN B
MPOCTPAHCTBE 3HAYUTENBHO CHIXAETCS. B GOpMMpOBaHUA 3TUX BMe-
4aTSIOLLYIX HeHanpaBeHHbIX 3PdEKTOB kaHan L. («1» B 0603Haqe-
HUW ayamodopmara 5. 1) urpaeT He3HaYUTENBHYIO POSb.

HecmOoTps Ha TO, YTO ayaMOKONOHKA HasbiBaeTCa «CabBypep», B
cucTemax 00bEMHOI0 3ByKa OHa HOCUT Ha3BaHue «KaHan H13Ko-
4aCTOTHbIX 3DMEKTOB», MOTOMY YTO B 3aBMCUMOCTY OT PA3MEPOB
MCNOSb3YEMON 3PUTENEM aKyCTUYECKOM CUCTEMBI, kaHan L. Oyaet
MUMETb Pa3INYHBIE YACTOTHbBIE XapPakTEPUCTVKL B 0ONACTN HUKHIX
3BYKOBbIX HACTOT. Tak, HanpuMep, cuctema ¢ ManeHbkVMy KONOHKa-
My BYOET UMETb OrPaHNYEHHYIO XapakTeEPUCTIKY, KOTOpas OyaeT He B
COCTOsIHMM 0BECNEYNTb 3BYHaHNE BCEX OACOB, MOSTOMY OHM B 3TOM
cydae OyayT nepeHanpasnaTbca B kaHan L. Y konoHok 60/bLoro
pasmMepa, YCTaHOBIEHHbBIX B KOMHATE, OMHAMUYECKMIA OManasoH
MOXET 0Ka3aTbCs JOCTATOYHO WMPOKUM, YTOObI YAOBNETBOPUTENBHO
BOCNPOW3BOANTL HU3KME YaCTOThl OACOBbLIX 3BYKOB, NO3TOMY, Kak
NpaBuno, HET HEOOXOAMMOCTU NEPEHANPABNATL WX B KaHas L.
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MHorokaHanbHble ayayoCUCTEMbl NPOAOIXAIOT Pa3BnBaThCa. [10siB-
NFI0TCH KOHUrypaumm ¢ 60NbLNM KONMYECTBOM KaHasoB, B TOM
qucne cuctemsl popmatos 6.1 1 7.1, B ayanocnctemax popmara
6.1 no6aBneHa AONONHUTENbHAS ayAMOKONIOHKA, KOTOPAs BBINONHAET
(BYHKUMM TEINOBOrO MOHOKaHana 06bEMHOr0 3ByKa. B ayamnocucTe-
max dopmarta 7.1 0o6aBneHbl yxe ABe KONOHKM, KOTOPbIE NCNOSb-
3YI0TCS B KQYECTBE NIEBOrO ThIOBOrO (Lb) 1 npasoro Teinosoro (Rb)
MOHO KaHanoB 0ObEMHOIO 3Byka. Kpome TOro, MOXET BO3HUKHYThb
HEOOX0AMMOCTb OCYLLECTBAATL KOHTPONb NPOLECCa NOHNXAIOLLErO
MVKLLVPOBaHWS, T.e. NpeobpasoBaHns MHOrOKaHaNbHOrO 3ByKa B
[BYXKaHasbHbIi CTEPE03BYK. N9 CTaHAapTHOroO CTepeOMUKLLINPOBA-
HUA 3TO MOXHO 00603HauNTL Kak Lo-Ro. 3ByKOBLIE KaHabl, NpoLea-
WK1e Npoueaypy NOHWXAIOLLETO CTEPEOMUKLIMPOBAHNSA 1 3aKOM-
poBaHHble B popmate Dolby Pro-Logic™, o603HaqaioTcs kak Lt 1 Rt
(total — o6LwiA).

PexumM KOHTPOoNA 00bEMHOMO 3ByKa'

B okHe pexuvmMa KoHTpons 00bEMHOIO 3Byka (Surround Sound) cBs-
3bIBAET YPOBEHb 3BYKa C KaXAbIM 13 NATM OCHOBHbIX KaHaN0B B ayay-
ocucteme 5.1 nyTém onpeneneHns CpeaHekBagpaTMyHOro 3Ha4eHUs
(RMS) ypoBHs curtana B kaHane. Mprbop MOXET BbIMMCAUTL MO0
HeB3BelleHHoe RMS 3HaueHwe, b0 MOXET NPUMEHUTL GUILTP aNs
nonyy4erna RMS 3HaueHnd, B3BELLEHHOMO Mo YacToTe. Vicnons3oBa-
He GunbTpa C B3BELWMBAHMEM YPOBHA 3ByKa MO WKane A N03BONSET
[lenaTb NONPaBKy Ha HYaCTOTHYIO XapakTePUCTIKY OPraHoB Clyxa 4eno-
BEKa 1 NOY4NTb 3HAYEHNS YDOBHS 3ByKA, KOTOPbIE HaUNyHLWMM 00pa-
30M COOTBETCTBYIOT BOCMPUHMMAEMOM FPOMKOCTI ayanoCHrHana.

Ha nucnnee oTobpaxatoTcs ypoBHM 3Byka B kaHanax L, R, Ls n Rs
N0 YETHIPEM LUKanam, KOTOPbIE HA4YMHAIOTCS B LEHTPE OKHa U OpU-
EHTNPOBaHbI MO yrnam aucnnes. BepxHuii nesbiit, BEPXHWI NpaBbli,
HUKHWI NEBBIN N HUKHWY NPaBbIi yrbl Ancnnes cooteeTcTeyioT O ab
ypoBHeW curHana kaHanos L, R, Ls n Rs cootBeTCTBEHHO. LIeHTD
3KpaHa COOTBETCTBYET YPOBHIO —65 AB 0T NonHow wkansl. Mo mepe
YBENMYEHNA YDOBHA CUrHana B KaHane [jvHa ykasartens ypoBHS
ronyboro UBeTa yBeIMUMBAETCS OT LIEHTPA K Yy, COOTBETCTBYIO-
Lwemy aaHHoMy kaHany. LleHa nenerna kaxaow wkansi pasHa 10 ab.
Kpome Toro, Ha kaxaon wkane pasMeLLaloTca Mapkepsl, ycTaHas-
NIVBaEMbIE Ha OMPEAENFEMOM MOJb30BATENEM ONOPHOM YPOBHE
BbIPaBHMBaHWS, 00bYHO 3T0 —20 Ab 1N —18 ob 0T NONHOW WKanbI.

KoHubl 0TOOpaxaeMbix Ha AVUCMNEE ykasaTenen ypoBHs 3Byka coean-
HAIOTCA 1 0OPA3YI0T MHOOYrObHIK, KOTOPbIN HAa3bIBAETCS MHAMKA-
Topom o0buwen rpomkocTy (Total Volume Indicator, TVI). MHankaTop
TVI oTo6paxaeT banaHc ypoBHEN MeEXAY OCHOBHbIMM KaHanamu (L 1
R) 1 kaHanamu 06bEMHOIO 3Byka (LS 1 Rs), a Takke obwmii 6anaHc
00bEMHOrO 3ByKa. Kpome TOro, MHAMKaTop OOLLEN MPOMKOCTH OTPa-
XAET KOPPENAUMIO MEXY CUrHaNamm B COCEHNX KaHanax, npy 3ToMm
NPVIHATHI CNEMYIoLLIME NpaBma.

YuebHoe nocobue

Puc. 61. OkHO pexyvima KOHTPONS napaMeTpoB 0OLEMHOIO 3ByKa C TECTOBLIMU TOHAMU 15
kananos L, R, Lsn Rs

— TMpamas MMHKS, CoeanHSIOLLAn yKazaTenm YypoBHE ABYX COCEAHMX
KaHanoB, NOKA3bIBAET, YTO MO 3TVM KaHanam nNepeaanTcs HeKop-
PEMPOBAHHLIE CUIHANbI, T.€. KO3DOULMEHT KOPPENaLMM paBeH
0,0.

- [lo mepe Bo3pacTaHnd KoahdurLMEHTa KOPPENALMN MEXAY ABYMSA
karanamu 4o +1,0 IMHWA, CoemMHAOWLAs yKasaTeny ypoBHeNH,
BbINMOAETCA HAPYXY, OT LEHTPA MO HAaNPaseHMIO K BO3MOXHbIM
(aHTOMHbBIM UCTOHHMIKaM 3BYKa.

— [lo Mepe BO3pacTaHnsa BENMYMHEI CaBura no Gase CurHanos
BMAOTb A0 NONHOM pachas3npoBKY, T.€. NPV NPUOAVKEHN 3Ha-
Yenwa koadduumenTa koppensaunn k —1,0, aMHna narnbaeTcs
BHYTDb, K LIEHTPY, H4TO CBUAETENLCTBYET O HANWYUW racaALLE
VHTEPDEPEHUWM 1 YMEHBLIEHWI OOLLEN TDOMKOCTM 3BYKa, CBS-
3aHHBIMU C HECUH(bAZHOCTBIO CUrHANOB.

Ha pucyHke 61 nokasaHbl TECTOBLIE CUIHANbI, NOIABAEMbIE Ha BXO[bI
Kaxooro nad kaHanos L, R, Ls n Rs. Ecnv curians UMEIOT 0inHako-
BYIO aMIUTYAY, H4acToTy v Pasy, TO OHK 0OPa3yioT BOCbMUYrOfIbHUK.
B pesynbtate onepatop MOXET ObICTPO ONPEAENUTb, MPaBWIBHO X
HACTPOEHbI 1 OTPEryMPOBaHbI KaHasbl.

LleHTpanbHbI kaHan urpaet 0cobyio POk B cUcTEME OOBLEMHOIO
3ByKa. B pexume KoHTpoNs 06bEMHOIO 3ByKa 3TOT kaHan 06pabaTbi-
BAETCS HE Tak, Kak CurHabl ApYrvxX KaHanoB. YkadaTtesb YPOBHS 3Byka
B LIEHTPaNbHOM KaHane Ha avcnnee otobpaxaeTcs B BUAE XENTOM
BEPTUKANbHOW JIMHWW, PACNONOXEHHO MEXAY yKasaTensimMm ypoBHS
3ByKa 18BOro W NpaBoro kaHanos. CoeanHyB KOHEL, ykasatens ypos-
Hst 3ByKa LieHTpanbHOro (C) kaHana ¢ KoHUamu ykasarenem ypoBHs
3Byka N1eBoro v npasoro (L 1 R) kaHanos, nony4unM Ha oucnnee nHomn-
KaTop LeHTpanbHo rpomkocTn (Center Volume Indicator, CVI).

! Pexwm Audio Surround Sound ncnonbayetcs no auwenaun komnaruu Radio-Technische Werkstatten GmbH & Co. KG (RTW), Kénbh, Fepmanus.
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YuyebHoe nocobve

NHaopkatopsl TVI n CVI BO3OENCTBYIOT Ha MHAMKATOPLI (PAHTOMHbIX
ncTouHmnkoB (Phantom Source Indicator, PSI), koTopsle pacnonoxe-
Hbl MO NEePUMETPY OKHa 1 06eCneYnBaloT AONONHUTENBHYIO MOMOLLb B
BM3yanu3aLm MECTOMONOXEHNS UCTOYHMKOB 3BYKa. HeTbipe MHanKa-
Topa PSI pacnonaraioTcs Ha Kax/0 CTOPOHE OKHa pexumMa v noka-
3bIBAIOT OCHOBHbLIE CBOVICTBA MNOTEHUMABHBIX GAHTOMHBIX UCTOYHW-
KOB 3ByKka, 00Pa30BaHHbIx Napamu coceaHux kaHanos L/R, L/Ls, Ls/
Rs 1 R/Rs. 91v veTbipe nHankatopa GyHKUMOHUPYIOT OAMHAKOBbLIM
06pasom. Kaxapi nHankatop PSI BtiodaeT 6enyio MeTky, Kotopas
Ha3bIBAETCS «yKasaTeslb NONOXEHNA GAHTOMHOIO UCTOYHMKA». OTOT
ykasarefb CNYXUT a1t 0003HAUYEHMS MECTOHAXOXAEHNSA BOSMOXHBIX
(DaHTOMHBIX MCTOYHMKOB 3BYKA. JIMHWA NEPEMEHHON A/IMHBLI NPOCTU-
paetca No 06e CTOPOHbI 3TOrO ykadaTens NoNoxeHvs, 0603HaqaeT
CNOCOBHOCTb CRylwaTens 1oKann3oBaTb AaHHbIN MCTOYHMK. Ecm
CurHanel B nape COCeAHNX KaHanoB NOMHOCTBIO KOPPENPOBaHHI
(KOSDOULMEHT KOPPENALMM paBeH +1), OHM cO30al0T GaHTOMHbIE
UCTOYHVIKM 3BYKa TOYHO MOCEPEAVHE MEXAY ABYMS KONOHKaMu. Yka-
3aTeNb NONOXEHVS PAHTOMHOMO MCTOYHMKA HAXOOMTCHA Ha TOW Xe
CTOPOHE, re pacnonaraeTcsa napa CoCeOHVX KaHanos.

MonoxeHvie 6en0i METKN 3aBMCUT OT YPOBHS B3aMMOCBA3W MEXy
CUrHanamu B COCeOHMX KaHanax. YMeHbleHne KOppenauyn Mexay
cuUrHanamu B nape CocenHnx KaHanoB BHOCUT HEKOTOPYIO Heomnpene-
NEHHOCTb B PACMONOXEHWE CBA3AHHOIO C HUMY (PaHTOMHOMO UCTOY-
HVIKa 3ByKa.

[ns 0603Ha4eHVst NONOXEHVSt (PaHTOMHOMO MCTOYHIKA UHAWKATOPbI
PSI NprHUMAIOT BUA NMHWM NEPEMEHHON AWHbI, KOTOPasa NPoTAri-
BaeTCs OT OO METKM K yrinam OkHa, COOTBETCTBYIOLLMM AaHHOM
nape kaHanos. B ka4yecTBe AONONHUTENBHOV BU3YaibHOM MOMOLLM
UCNONb3YETCA N3MEHEHNE LIBETA IMHWIN NPV JOCTVXEHNW Onpeae-
NEHHBIX NOPOrOBbLIX 3HAYEHWI KOIDOULMEHTA KOPPENALNN.

Ecnv BennunHa koadpuumeHTa koppenauum curHanos 6onee 0,9,
nHankatop PSI umeeT By, 04eHb KOPOTKOM BENOV AMHWW, YTO SBNS-
ETCA NPU3HAKOM O4EHb YETKOW NOKanM3aumm GaHTOMHOIO UCTOYHMKA
3ByKka. [Mpu BennunHe KoappuumeHTa koppendumm meHee 0,9 nnHus
CTAHOBUTCA 3ENEHON. [pK YyMEHBLLIEHWM KOPPENSALMA TMHIA NPOOO0N-
XaeT YAWHATLCA N0 00€ CTOPOHbI OT yka3aTensa NoNOXeHNA UCTON-
HIKA, 4TO CBUAETENbCTBYET 00 YBEANYEHUM HEONPEOENEHHOCTY

npvi MAEHTM VIKALLM NONOXEHVST PaHTOMHOIO MCTOYHMKA 3BYKA. 10
JOCTWXEHUM OOHOIO 13 YrIOB OKHA OVUCTNER NMHWS NEPECTAET yam-
HATECS AAXE NPU JANbHENLLIEM YMEHBLIEHNM KOPPENSALM MEXTY
curHanamu. [Mpy 3TOM ykadaTenb HaxoaMTCsa B MONOXEHNM, COOTBET-
CTBYIOLLEM YPOBHIO 6anaHca Mexay CoCeaHVMM KaHanamu. Moatomy
OIVH KOHEL, NIHUK He OyaeT YOIMHATBCS, MOKa MeTka yKasaTtens He
[NOCTUTHET CPEAHEN TOHKM CTOPOHbI OKHA.

Mpn BenMUMHE KO3ahduULmMeHTa koppenaumn menee 0,2 LUBET NNHWUN
MEHSAETCA Ha XENThIA. Korga curHasnel CTaHOBSATCHA NOHOCTbIO HEKOP-
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Puc. 62. OkHO pexuma KOHTPOIS NapamMeTpoB 0ObEMHOIO 3BYKa C peasibHbIM ayano CUrHaioMm

PENMPOBAHHBIMU, T.€. KOIPPULIMEHT KOPPENSALWM PABEH HYMIO, TNHKA
nHavkaropa PSI npocTnpaeTcs BAOAb BCEN CTOPOHBI OKHA OT OAHOIO
yrna oo apyroro. 910 03Ha4aeT, YTo AaHHbIE CMEXHbIE KaHanbl OyayT
€03AaBatb OLLyLIEeHNEe PaCCEesHHOro, 0ObLEMHOIO 3ByKa. HecmMoTps
Ha TO YTO B AAHHOM CJTy4ae napa KaHanoB He CO30aET GaHTOMHOrO
MCTOYHMKA 3BYKa, Oenas 0TMeTka No-npexHemy ykasblBaeT ypOBEHb
OanaHca Mexay kKaHanamu. [py aanbHenwem yMeHbLIEeHN KO3bh-
dUUMEHTa KOPPEeNaUmMn BNNOTb A0 — 1 AnnHa AMHUK uHaykatopa PSI,
a TaKkxe NonoxeHne ykasarens GaHTOMHOrO UCTOYHYIKA 3BYKa He
meHseTcs. Mpy BenmynHe koadduumeHTa koppenaumn meHee —0,3
nHoukaTop PSI cTaHeT kpacHOro UBeTa, Npeaynpexaas O BO3MOX-
HOW pacdasnpoBKe MEX[Y CUrHanamu.

Ha pucyHke 62 nokasaH peasnbHbii CUrHas, B KOTOPOM 3BYK 113
LEHTPasIbHOI0 KaHana npeobnafaeT no CPaBHEHMIO CO 3BYKOM 113
NIEBOrO M NPABOro KaHaoB. Ykasatenv yposHer B kaHanax L-R, L-Ls
1 R-Rs coeanHaIoTCA NpaMbIMI IVHUAMY, HTO FOBOPUT 00 OTCYT-
CTBMM KOPPENALIMN MEXTLY CUrHanamm aTix kaHanos. Habniopaetcs
HEKOTOPOE AOMUHMPOBAHME 3BYKA MEXOY DPOHTANIBHBIMI KaHaamu
11 6OKOBBIMU KaHanamv 06bEMHOI0 3ByKa, YTO NPOSBASETCA B BUAE
PACTArVIBaHVIS Mo BEPTVIKaNM GOPMbI MHOrOyronbHika. Kpome Toro,
0enble OTMETKM Ha Kax 0V CTOPOHE OKHa PexmmMa KOHTPoNA 00b-
EMHOr0 3BYyKa NOKasbiBaloT, YTO Hepe3 GPOHTaNIbHLIE KONMOHKKM L 1 R B
HACTOALLMI MOMEHT NepefasTcs OCHOBHOW 3BYK. JIMHNA, COEOMHSIO-
Las ykasaTenm ypoBHEN B kaHanax Ls 1 Rs, BbIrHyTa Hapyxy, a 6enas
oTMeTKa HAVKaTopa PSI HaxoauTca Mexay kaHanamu, 4To 03Hava-
T, YTO 3TV KaHaNbl KOPPENMPOBaHb! 1 MOEHTUYHBI. TakumM 06pasomMm,
OKHO pexvma KOHTPoNs 00bEMHOI0 3ByKa NpeacTaBnseT cooom
UHTYWUTVIBHBIN MHTEPDENC, C MOMOLLBIO KOTOPOrO AEMOHCTPMPYETCS
B3aMIMOCBA3b MEX/Y KaHanamn B CMcTeMax 0ObEMHOIO 3ByKa.
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JaHHbIEe
N0b30BaATENS
(Makc. 255 cnos)

Tun 1

JlaHHbIE
NONb30BaATENS
(Makc. 255 ¢nos)

Tun 2

Puc. 63. CnyxebHble aaHHble TMnos 11 2

CnyxebHble gaHHble

B HacTosulee Bpemsa eCTb BO3SMOXHOCTb nepeaaBarts MHOXECTBO
JIONONHUTENBHBIX AaHHbLIX BHYTPY MHTEPBaNa rawenvs. JobaBnexve
3TUX AaHHbIX B cvrHan SDI no3BonseT B OAHOM NOTOKE NepeHOCHTb
BWOEOCUTHAN ¥ CBA3AHHBIE C HUM [JaHHbIe, NPUYEM 3TN AaHHbIE
MOTYT OblTb CUHXPOHM3MPOBAaHbI C BUAEOCUTHANOM. ITW AOMNONHN-
TefbHblE laHHbIe AONYCKAIOT nepeaady 10 16 kaHanoB BNOXEHHOIO
ayavo B popmare HD-SDI v go 32 kaHanos B popmatax 3 out/c

1 Dual Link. BHyTp1r noToka MOryT NEPeHOCUTLCA OONONHUTENBHLIE
MeTaflaHHble, KOTOPbIe NPEA0CTaBNAIOT 106aBOYHbIE CBEAEHNS O
BMOEO- UM ayarocurHanax, Takue, Hanpumep, Kak agHTUoukaums
comepxmmoro BuaeocurHana (Video Payload Identification) nnn Bpe-
MeHHOW kof, (Timecode).

B pexkomerpaumm SMPTE 291M onpeaeneHsl popmar 1 pacnono-
XEHMe BCNoMOraTesbHbIx AaHHbIX AN curHana SDI. Ha pucyHke 63
nokasaHbl ABa TWNa BCNOMOraTenbHbX AaHHbIX, ONUCaHHBIE B CTaH-
napre.

®nar cnyxebHbix ganHHbix (Ancillary Data Flag, ADF) ncnonbayetcs
NS naeHTdUKaumm Hadana naketa CnyxeOHbIX AaHHbIX 1 COAEPXUT
KOZO0BYIO KOMOMHALMIO, COCTOALLYIO 13 Tpéx cnos — 000, 3FF, u
3FF,. 9v cnosa ABnsioTcs 06paTHbIMUM KOLOBHIM C10BaM, MCMONb-
3yembiM 419 gaHHbix EAV 1 SAV. [lng 0003Ha4eHvsa Tvina nepenaBa-
EeMbIX OaHHbIX CITYXUT CNOBO-UAEHTUGUKATOP AaHHbIX (Data ID, DID),
C NOMOLLBIO KOTOPOro 0O0PYA0BAHME MOXET ObICTPO OMNO3HATB,
Kakoro pofa JaHHbIe NPUCYTCTBYIOT B CUrHAE.

[nst cnyxebHblx AaHHbX Tvna 1 Homep 610ka aaHHbIx (Data Block
Number, DBN) 9B1g9eTcst CHETYMKOM MMEHHO 3TWX NOCNe0BaTEeNbHO-
cTen AaHHbIX. Tak, Hanpyumep, ecnu ong aaHHoro naketa DBN paseH
12, 70 and cneaytowero naketa oH AonxeH ObiTb paseH 13. Ecnm aTo
HE Tak, TO 3TO O3HaYaeT, YTO NakeT JaHHbIX Obln NoTePsH. CTpykTypa
JaHHbIX TMNa 1 MCnoab3yeTcs 9 NakeTOB BAOXEHHOIO ayamo.

B cnyxebHbIX JaHHbIX Tuna 2 BMecTo Homepa 610ka AaHHeix DBN
MCNONb3YETCA AONONHUTENbHBI MOSHTUGKKATOP AaHHbIX (Secondary
Data ID, SDID), koTopbiit 06ecneunBaeT 60nee LWMPOKMA arManasoH
JOMNYCTVMbIX 3HAYEHWI 1 NOAXOANT AN NPUMEHEHNS B NOCNea0Ba-
TENbHOCTSAX AaHHbIX, KOTOPLIE NOANEXAT rpynnMPOoBKe. Tak, K npu-
MEpY, AaHHbIE, NepefaBaemMble B BEPTUKAIEHOM HTEpBane (Vertical
Ancillary Data, VANC) B dopmarte Dolby, cogepxart pag SDID, koTo-
pble Cnyxar 4N MaeHTUMKaLMm ayamokaHanos, K KOTOPbIM OTHO-
CATCS 3TN JaHHbIE.
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Puc. 64. CnyxebHble aaHHble naketa SMPTE352M B OkHE crnmcka AaHHbIX MOHIUTOPa CUrHa-
nos WFM7120

Cuétuwmk gaHHbix (Data Count, DC) nokasbliBaeT KOAMHECTBO NOMb30-
BaTENbCKVX AaHHbIX (Data Words, UDW) B 3TOM nakeTe CnyXebHbix
NaHHbIX. B kaxaoM nakete CnyxebHblX JaHHbIX MOXET COAEPXaThCs
pas3IMYHOE KONMYECTBO, HO He Bonee 255, CNoB NOMb30BaTENbCKIX
NaHHbIX. B KOHUEe nakeTa 406aBASeTcs CNOBO C KOHTPOMbHOM CyM-
mon (Checksum, CS), KOTOpOE CRYXUT An8 KOHTPONA LIENOCTHOCTA
[aHHbIX B NakeTe.

/IcnoNb3ys OKHO Cnvcka AaHHbIX MOHUTOPa curHanos WFM7120,
0nepaTop MOXET NPOCMOTPETh BCE [IaHHBIE 1 HAMT NaKeThl Ciy-
XEOHbBIX iaHHbIX, KOTOPbLIE 0003HaYeHs! Garom ADF (000, , 3FF |
3FF,). B atom cnydae 3a dpnarom ADF crefyioT 3HaueHus 241, n
101, , KOTOpbIE YKA3LIBAIOT, 4TO 8TO — WAEHTUGVIKALMA COAEPXMMOrO
BMAEOCHrHana B cootBeTcTBUm ¢ SMPTE 352M. CyuecTsyeT wnpo-
KO€ MHOXECTBO NaKeTOB CNYXEOHbIX AaHHbIX, KaXObIN 13 KOTOPbIX
UMeET yHuKanbHbIn ko DID 1 SDID (ang tvna 2). B pexomeHgaumm
SMPTE RP291 npveeneHa MHGOpMaLmMs No NCMONb30BaHWIO BCEX
3TUX MAeHTMOYKaTOPOoB. B Tabnuue 34 npvBeaeHbl 3Ha4eHrs oeH-
TUPUKALWOHHBIX KOAoB And Tvna 1, a B Tabnuue 35 — and tvna 2.
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CraH- |Onucanne NpeHTn- Mono-
napt dukaTop XeHne
JaHHbIX

S291M | HeonpenenéHHble AaHHbIe 00h (200h) |-

S291M | [NakeT noMeyeH Ha yoaneHmne 80h (180h) |-

S291M | CTapToBbIN NakeT 88h (288h) |-

S291M | KoHeYHbI nakeT 84h (284h) |-

RP165 |YnpaBneHne o6HapyXeHvem F4h (1F4h) | VANC
OLIMOOK

S272M | Fpynna 1 naketa ayanoaaHHbIx FFh (2FFh) | HANC
SD

S272M | ['pynna 2 nakeTa ayavoaaHHbIX FDh (1FDh) | HANC
SD

S272M | Fpynna 3 naketa ayanoaaHHbIx FBh (1FBh) |HANC
SD

S272M | Fpynna 4 naketa ayanofankbix | FSh (2F9h) | HANC
SD

S272M | Tpynna 1 pacluvperHoro naketa | FEh (1FEh) | HANC
ayomoaanHbix SD

S272M | Tpynna 2 pacluvperHoro naketa | FCh (2FCh) | HANC
ayomoaanHbix SD

S272M | pynna 3 pacwupenHoro naketa | FAh (2FAh) [ HANC
ayanoaaHHeix SD

S272M | pynna 4 pacwmpenHoro naketa |F8h (1F8h)  [HANC
ayanoaaHHeix SD

S272M | Fpynna 1 koHTponbHOro ayamo- | EFh (1EFh) | HANC
naketa SD

S272M | Tpynna 2 KOHTponbHOro ayano- | EEh (2EEh) | HANC
naketa SD

S272M | Fpynna 3 KOHTpoNbHOro ayano- | EDh (2EDh) | HANC
nakerta SD

S272M | Fpynna 4 koHTponbHoro ayano- | ECh (1ECh) | HANC
nakera SD

S299M | pynna 1 naketa ayavojaHHbix | E7h (2E7h) | HANC
HD

S299M | pynna 2 naketa ayavoaaHHbIX E6h (1E6h) |HANC
HD

S299M | Mpynna 3 naketa ayavoaaHHbIX E5h (1E5h) | HANC
HD

S299M | Mpynna 4 naketa ayavoaarHslx | E4h (2E4h) | HANC
HD

S299M | Fpynna 1 koHTponbHOro ayano- | E3h (1E3h) | HANC
nakera HD

S299M | Mpynna 2 KOHTpONbHOrO ayano- | E2h (2E2h) | HANC
naketa HD

S299M | Mpynna 3 koHTponbHOro ayamo- | E1h (2E1h) | HANC
naketa HD

S299M | Mpynna 4 koHTponbHOro ayano- | EOh (1EOh) | HANC
naketa HD

S315M | JaHHble 0 nonoxexun suoeoka- | FOh (2F0h) | HANC
Mepbl nm

VANC

Tabnuua 34. V1neHTdrKaUuMoHHbIE KOAb! NS CNyxeOHbIX AaHHbIX Tna 1
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Cranpapt OnucaHue NpeHTndukatop |[ononaHUTENbHBIN OEH- | CYETUMK OAHHBIX
JaHHbIX TUPUKATOP AaHHbIX
S291M HeonpenenéHHble naHHbe 00h (200h) 00h (200h) XXX
S291M 8-paspanHoe NpuNoxeHne 04h (104h) 10h (110h) XXX
S291M [lakeT noMeyeH Ha ynanesve 80h (180h) 00h (200h) XXX
S291M CTapToBbIii NakeT 88h (288h) 00h (200h) XXX
S291M KoHeuHbIn naket 84h (284h) 00h (200h) 00h (200h)
5858 3annch naHHbix MPEG 08h (108h) 08h (104h) 80h (180h)
S305M [NocnenoBatenbHbi HTEPMENC NeEpeaayy AaHHbIX 40h (140n) 01h (101h) 2Ah (22Ah)
S348 DgcneﬂoeaTeanbnh nHTepdenc nepeaayn oaHHbix [ 40h (140h) 02h (102h) epemMeHHbIi
S Coo0LgH1e 1 ckpeMbMpoBaHWa KaHana 40h (140h) 04h (104h) -
S CoobLLgHMEe 2 ckpeMbMpoBaH1a KaHana 40h (140n) 05h (205h) -
S MeTaaaHHble CKpembnrpoBaHns kaHana 40h (140h) 06h (206h) -
S 352M OeHTnovKaLuma coaepxaHms 41h (241h) 01h (101h) 04h (104h)
52016-3 OnucaHure aktvBHoro opmata (AFD) 1 3anpet fanHbix |4 1h (241h) 05h (205h) 08h (108h)
S2016-4 [aHHble aBTonaHopamMnpoBaHs 41h (241h) 06h (206h) 60h (260h)
RP2010 CoobuugHre no ANSI/SCTE 104 41h (241h) 07h (107h) [epemMeHHbIN
S2031 HaHHble DVB/SCTE VBI 41h (241h) 08h (108h) [lepeMeHHbIN
ITU-R MeXCTyANNHBIE KOHTPOBbHBIE AAHHbIE 43h (143h) 01h (101h) [lepemMEHHbIV
RDD8 [akeT pacchiikm CyoTUTPOB 43h (143h) 02h (102h) [lepemeHHbiIi
RDD8 MNepenaya naketa ANC 43h (143h) 03h (203h) [lepemeHHbii
RP214 MeTtapaHHble KLV VANC 44h (244h) 04h (104h) [lepeMeHHbIN
RP214 MeTtapaHHble KLV HANC 44h (244h) 14h (214h) [lepeMeHHbIN
RP223 [NakeT gaHHbX UMID 44h (244h) 44h (144h) [lepemeHHbIi
S2020-1 MeTapaHHbIe CXaToro ayamocurHana 45h (145h) 01h (101h) [lepemeHHbiIi
S2020 MeTagaHHbIE CXaToro ayayocurHana 45h (145h) 02h (102h) [epemMeHHbIi
52020 MeTafaHHbIe CXaToro ayamocurHana 45h (145h) 03h (203h) [epemMEHHbI
52020 MeTafaHHbIe CXaToro ayamocurHana 45h (145h) 04h (104h) [lepemeHHbI
S2020 MeTapaHHbIe CXaToro ayamocurHana 45h (145h) 05h (205h) [lepemeHHbili
S2020 MeTaaaHHbIe CXaToro ayayocurHana 45h (145h) 06h (206h) [epemMeHHbIi
S2020 MeTaaaHHbIE CXaToro ayayocurHana 45h (145h) 07h (107h) epemeHHbiIl
52020 MeTafaHHbIe CXaToro ayamocurHana 45h (145h) 08h (108h) [lepemeHHbI
S2020 MeTapaHHbIe CXaToro ayamocurHana 45h (145h) 09h (209N) [lepemeHHbiIi
RDD8 (L\L/\a?lggt?e NpU3HaKa LUMPOKO3KPaHHOrO 13obpaxeHus | 50h (250h) 01h (101h) [lepemeHHbii
RP215 Koabl dunbma B VANC 51h (151h) 01h (101h) [epemMEHHbI
S12M BpemeHHble koabl B VANC 60h (260n) 60h (260h) 10h (110h)
S334M CkpbiThle TUTPSI (EIA-708-B) 61h (161h) 01h (101h) [lepeMeHHbIN
S334M CkpbiThle TUTPEI (EIA 608) 61h (161h) 02h (102h) 03h (203h)
S334M Onvcanune nporpammbl (DTV) 62h (162h) 01h (101h) [epemMEHHbI
S334M MNepenaya naHHbIx (DTV) VANC 62h (162h) 02h (102h) [lepemeHHbIi
RP208 Hannbie VBI B mpoctpaHctee VANC 62h (162h) 03h (203h) [lepemeHHbili
RP196 Bpemetton koa (LTC) HANC 64h (164h) 64h (164h) 08h (108h)
RP196 Bpemenron ko (VITC) HANC 64h (164h) 7Fh (17Fh) 09h (209h)

Tabnumua 35. MaeHTdrKaUMOHHbIE KOabl AN Cnyxe6HbiX AaHHbIX Tna 2
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(6)

Puc. 65. CnyxebHble nanHbie Ha avcnnee WEM7120: nHenexkTop cnyxebHbiX AaHHbIX (a); KoHbMrypaumsa cnncka ang Habnioaexvs (6)

Takom 0BLLMPHBIA HABOP CNYXEeOHbIX AaHHBIX MOXET CePbE3HO
3aTPYAHUTL MOUCK 3TKX NAKeToB AaHHbIX B curHanax HD wam SD. [nd
obnerdeHns aton 3agayu B nproope WFEM7120 nmeetca pexmm
MHCNekTopa CnyxebHbix aaHHbIX (Ancillary Data Inspector), koTopein
[0CTyneH npu Hanu4aun onuyv DAT (puc. 65, a). B MeHio koHpurypa-
L1 nprbopa NoAbL30BATENM MOMYT COCTaBAATL COOCTBEHHbIN CMNMCOK
ons HabnoaeHna (Watch List), ¢ NOMOLLbIO KOTOPOro OHM MOMYT KOH-
TPOMPOBATL ONPEAENEHHbIE TVMBI CYXEOHbIX AaHHbIX (pUC. 65 0).

B cnydae ecnv nob30BaTeNeM HYero He BeIbpaHo, B Crvcke ans
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HabnoAeHVs 0TOOPaXaloTcs BCe CNyxebHble AaHHble, KOTOpble
NPVCYTCTBYIOT B CUrHane. Nonb3osateflb MOXET NPOCMOTPETh BCE
JOCTYNHbIE B A@HHbI MOMEHT TWMbI CYXEOHbIX AaHHbIX. B OkHe
pexviMa HCnekTopa CiyxebHbIx AaHHbIX NpeacTasneHa Hdopma-
LS O TVNE NPUCYTCTBYIOLMX B CUrHane CiyxebHbIX AaHHbIX, MECTO-
NOAOXEHWE NakeTa, CHETUMK AaHHbIX Y KOHTPOMbHAS cymMma. Haxas
knasuly «MAG» Ha nepeHe naHen nprubopa, NoNb30BaTeNb
noAy4aeT BO3MOXHOCTb BUAETL B PeasbHOM BDEMEHM CNOBA NOMb30-
BaTENbCKMX AaHHbIX, COAEPXALLMXCS B NAKeTe CNyXeOHbIX AaHHbIX.
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Puc. 66. OkHO HakonuTensHoro Gydepa B pexmmMe MHCNekTopa CnyxeBHbIX AaHHbIX

Ecnn nonb3oBatenb XxO4eT NPOBECTV AaNbHENLWWIA aHan13 naH-
HbIX MO3Xe, OH MOXET BOCNONb30BaTbcs GyHkUuen CaptureVu™
[IN9 3axBaTa NOMHOMO Kafpa BUAeOCUrHana U CoXpaHeHns ero
BO BHYTPEHHEN namaTh npnbopa. 3atem, No Mepe Heobxo-
JMMOCTW, OH MOXET 3arpy3unTb Ha aKpaH BCE AaHHble, COaep-
Xalimecs B NOAHOM Kaape, BelOpaB NyHKT «HakonuMTenbHbIN

6ydpep» (Capture Buffer) B pexunme nHcnekTopa cnyxeobHbix
JaHHblX. Takum 06pasoM, Nonb30BaTeNb MMEEeT BO3SMOXHOCTb
NPOCMOTPETb BCE NAKETHI CNYXEOHbBIX AaHHbIX, KOTOPBIE ObIIN
3axBayeHsl B Oydep. Ha prcyHke 66 NnpeacTaBneHsl AaHHbIe
HakonUTeNbHOro Oydpepa B OKHE pexmnma MHcnekTopa cnyxeo-
HbIX JaHHbIX.
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dopmar 525 525p 625 625p 1080i 1080p 720p
S 272M HANC - HANC - - - -
BroxeHHbI ChY'CrY’ ChY'CrY’
3Byk SD HE MPUCYTCTBYET HE NPUCYTCTBYET
cTpokm 9, 10, CTPOKM 5, 6,
272,273 318,319
S 299M = - - - HANC HANC HANC
BRoOXeHHbI Tonsko C'b/C'r Toneko C'b/C'r Toneko C'b/C'r
3Byk HD HE MPUCYTCTBYET | He NPUCYTCTBYET | HE MpWCyTCTBYET
CTpOKM 7, 569 CTPOKM 7 CTPOKM 7
RP 165 EDH Lo SAV - o SAV = = = =
CTPOKN 9, 272 cTpokn 5, 318
S 352 Mocne EAV Mocne EAV Mocne EAV Mocne EAV Mocne EAV Mocne EAV Mocne EAV
cTpoku 13, 273 cTpoka 13 CTpoku 9, 322 cTpoka 9 cTpokm 10, 572 cTpoka 10 cTpoka 10
5334 MakeTbl AaHHbIX pacnonaraloTcsa B YaCTV aKTUBHOM CTPOKV OAHOW UM HECKOMbKX CTPOK B BEPTUKAIBHOM NPOCTPAHCTBE CYXEBHbIX
[aHHbIX. JlaHHsIe MOryT pacnonaratbes B Ni060i CTPOKE y4acTka, HauvHas Co BTOPOW CTPOKM MOCAE CTPOKM NEPEKTIOYEHNS 1 10
NOCNeAHeN CTPOKM Nepea, aKTUBHBIM BIAE0 BKIIOHUTENBHO.
RP 215 [NakeTbl AaHHbIX pAacnonaraloTcs B YaCTV aKTUBHOW CTPOKV OAHOM 13 CTPOK B BEPTVKANEHOM NPOCTPAHCTBE CNyXeOHbIX AaHHbIX. [aH-
Hble MOryT pacnonararbes B 0601 CTPOKE y4acTka, HaqmHas Co BTOPOW CTPOKM MOCAE CTPOKM NEPEKIIYEHNS 1 10 NOCAEAHEN CTPO-
K Mepefl akTMBHbIM BUOEO BKIIOYMTENBHO. B dhopmartax ¢ nporpeccuBHOM Pa3BEPTKON 1 CETMEHTUPOBAHHBIMU Kaapamu AECKPUMNTOPD
NepeMeLLEHNa MNEHKM NakeTa AaHHbIX AOIXEH PAa3MELLATbCA B BEPTVKAIbHOM UHTEPBASIE B HAYae Kagpa.
RP 188 MpeanoyTnTENsHOE MECTONONOXEHE s BCTABKM NakeToB BCMOMOraTesbHbix BpeMeHHbIx koaoB (Ancillary Time Code, ATC) B noTok
LUMPPOBOro B1AeOCUrHana A0MKHO HaXOAUTLCS B OCTYNHOW 061acTv CnyXeBHOro NPOCTPaHCTBA BEPTUKaIBHOrO MHTEPBANa NoCne
TOHKM NEPEKIOYEHNS, ONPEOENEHHON B pekomMeHaaLmax RP 168, 1 Ao Ha4ana akTMBHOMO BUAEO.
RP 196 Mepepnaya nakeTos BpeMeHHbx konos HANC fOmXHa OCYLLECTBAATLCA, MO KpaHen Mepe, O4vH pas 3a kagp B Cy4ae NpoaobHO-
ro BpemeHHoro koaa (LTC). B npeaenax TenesnsnoHHOro kaapa (vav nons) aaHHble kogos LTC v VITC (BpeMeHHOM noneBow Koa,)
LOXHBI MepefaBathea B ananasoHe cTpok 10-20 ana cuctem ¢ 525 cTpokamu nnm CTPok 6-22 ang CUCTeM € 525 cTpokamu.

Tabnuua 36. Pacnonoxerue cnykebHbix AaHHbIX

®dopmat 525 525p 625

625p

1080i

1080p

720p

Homep cTpoku 10, 273 10 6,319

7,569

7

Tabnuua 37. Homepa CTPOK NepeKioYeHNs BEPTVKabHOrO VHTEPBana

Kaxaplih nakeT CnyxebHblx AaHHbIX MMeeT B pamkax SDI curHana
4ETKYIO TOKanu3aumio, B Npeaenax koTopov MOryT pacnonararbcs
JaHHbIe. B HEKOTOPBIX Cydasx, Takmx Kak BNOXEHHbIN 3BYK, AaHHbIE
MOTYT 3aHMaTb OOMbLLYIO YaCTb NPOCTPAHCTBA FOPU3OHTANBHbIX
cnyxebHbix nanHbIx (Horizontal Ancillary, HANC). B apyrux dop-
Martax nof HX MOXET OblITb OTBEAEHO ONPeaeNnE&HHOE KOMMYECTBO
CTPOK B MPOCTPAHCTBE BEPTUKANbHbLIX CyXeOHbIX AaHHbIX (Vertical
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Ancillary, VANC). B Tabnvue 36 0606LieHa HekoTopas MHdopma-
LS N0 PACNONOXEHMIO CNYXEOHBIX AaHHbIX. CyxebHble AaHHbIe He
JONXHbI Pa3MeLaTbCa B BEPTUKAIbHOM UHTEPBANE BOKPYT TOHKM
nepeknioyeHnd snaeocurHana. B pekomernpaumsax SMPTE RP 168
YCTaHOBNIEHO MECTO PACMONOXEHNS TOHKM NEPEKITIOYEHNS AF KaX-
Aoro dopmara. 31a nHdopmalws npreeaeHa B tabnuue 37.
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Y4yebHoe nocobue

I3MEepeHne XxapakTepucTuK BUOSOCUIHaN0B

O060opynoBaHve ANt KOHTPONS Y U3MEPEHWIA

Mbl 3HaeM, 4To LMPPOBOE TENEBUAEHNE NPEACTaBNAET COO0M NOTOK
LMD, 1 3TO MOXET NPUBECTU K HEHYXXHBIM ONaceHuamM. KaxeTcs, 4To
BCE NMPOUCXOANT CANLLKOM ObICTPO, 1 HaM Hy>XHa NOMOLLb, YTOOLI CO
BCEM 3TUM padobpaTtbest. K cacTbio 1 BUAEOCUIHaN U, B 0COOEH-
HOCTW, CRyxebHas MHGopmMaums, obecneynBaioLlas B1aeo, ABns-
I0TCA B AOCTATO4HONM Mepe NOBTOPSIOLLMMMICS, MOSTOMY HaM NPOCTO
HYXHO 060PYAOBaHME, KOTOPOE b0 Obl CNOCOOHO NPe0bpPasoBaTh
3TW1 BBICOKOCKOPOCTHBIE LIMPOBbIE AaHHbIE BO YTO-TO Takoe, YTo

Mbl MO Obl U3y4iTb U NOHATb. V1, B KOHLE KOHLOB, noYemy Obl He
npeobpasoBaTh VX BO YTO-HMOYAb XOPOLLO 3HAKOMOE U MPUBLIHHOE,
HanpuMep, B aHanoroeoe suaeo?

Lindpposoe B1aeo, Oyapb TO BUAEO CTaHAAPTHONM HYETKOCTU vnv Bonee
COBPEMEHHbIE CTYAMHBIE GOPMATHI BEICOKOW YETKOCTU, B 3HAYMTE b=
HOW CTEMEHM MOXOXE Ha CBOEr0 aHaNoroBOro NPeALIEeCTBEHHNKA.

Co BpemeHeM MHOTVE BELLY YNYHLIMANC, HO Mbl 10 CUX NMOP AeNaem
BWAE0 C NMOMOLLIbIO KaMep U MNEHKM, a8 CErOAHS — U C NMOMOLLBIO
komnbioTepa. OCHOBHOE OT/IMYME ANs LdPOBOIo BAOEO 3akioya-
eTCcs B 00paboTKe C1rHana B CaMmOM Havane TpakTa, B pesynbrare
4ero oH NpeobpasyeTcs B LdPOBLIE AaHHbIE 11 B HEFO BCTABNSIOTCH
CNyXeOHble faHHbIe, B KOTOPLIX OMMCHIBAETCS, KaK MCNONb30BaTh
BWOEOAAHHBIE. B TENEBM3VOHHbLIX KaMepax NPAMON TPAHCASLAA 1
TENEBN3NOHHBIX KMHOKaMEpPax aHanoroBble 3Ha4eHrs ceeta (PoKycu-
PYIOTCHA Ha CEHCOPaX, MTeHEPUPYIOLLYX aHANOrOBbIN OTKAVIK, KOTOPLIN
Ha OIHOM 13 3TanoB NpeobpasdyeTcs B UMMPOBOM BUA,. IHOrOa Mbl
MOXEM MOY4UTb BO3MOXHOCTb HAOMIOAATb aHaNOrOBLIE CUrHANbI C
NOMOLLBIO OCUMINOrPad OB (M MOHUTOPOB aHaN0rOBbIX CUTHANOB),
HO 3HAYWTENBHO Yalle BUOEO NOCTYNAET B BUAE AaHHbIX. B cnyyae
BMIEO, CO3OAHHOrO C NOMOLLBIO KOMIMBIOTEPA, CUrHAN, CKOPEe BCETO,
C Camoro Hadana aBnaeTcsa ULMPpoBbIM. [aHHble NnepeaaoTcs ot
VCTOYHYIKA B TOHKY Ha3Ha4YeH!s Ha TpaHCNopPTHOM ypoBHe. Cam npo-
LIECC Nepeiadin AaHHbIX 13 OIHOM TOHKM B APYIYIO MO NPOBOAHBIM 1N
BOJIOKOHHO-OMTUYECKMIM KaHanam sBASETCS aHanorosbiM. Mbl MOXEM
OTCNEXMBATL JAHHBIE HEMOCPEACTBEHHO, C MOMOLLBIO LWMPOKOMONOC-
HOro ocumnnorpada, Ui BelAeNUTsb BUACOUHGOPMAaLIMIO U Habnio-
[aTb e6 B BUAE N300paXeHMs.

C NpakT4ecKow TOHKM 3PEHNS KOHTPOMb COCTOAHWS BUAEOCHIHA-

Na NPeACTaBNAET HECOMHEHHBIN MHTEPEC. J119 3TOr0 HeoOX0AMMO
VIMETb BbICOKOKAYECTBEHHBI MOHUTOP CUrHaNnoB, 000PYAOBAHHbIN
COBMECTVMbIM CO CTaHAapTaMu NPUEMHUKOM AaHHbBIX, KOTOPbIN
No3B0NsN Obl 0TOGPaxaTh BUAEO Ha NPUBBIYHOM aHaN0rOBOM
onennee. Komnanua Tekironix nocTaBnaeT uenbiii psa, MOHUTO-

POB CUrHanoB ¢ UMhPOBLEIMK BXOAAMW. PacTepan3epsl cepum
WVR7120/7020/6020 (puc. 67) BeicoTon Bcero 1RU (CToeqHbIN
NPOCBET) NpeaHa3HayeHbl ANd MOHUTOPUHIA UMGPOBOro BOEO
CTaHOAPTHOW M BLICOKOW YETKOCTN. MOHUTOPEI CUrHANOB Cepun
WFM6120,/7020/7120 (puc. 68) MOryT ObiTb CKOHGUIYPUPOBAHEI NOA,
MO6ON 13 NCNONb3YEMbIX CErOaHA LMPPOBLIX HopMaToB. OHW MEIOT
BbICOTY 3RU 11 3aHMMAIOT BCETO NONOBUHY LUMPUHBI CTAHOAPTHOW
19-1/0IMOBOW CTONKMN.

Puc. 67. Pactepaiizepbl UMMPOBbIX CUrHANOB BUAEO CTAHAAPTHOM 11 BEICOKOW HYETKOCTY

cepun WVR

Puc. 68. MOHUTOPSI LMGPOBLIX CHFHANOB BUAEO CTaHAAPTHOW 1 BEICOKOM YETKOCTY

WFM6120/7020/7120

www.tektronix.com/video_audio
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YuyebHoe nocobve

Puc. 69. leHeparop curHanos Tektronix TG700

C TEXHNYECKOW TOUKM 3PEHNA HaM BAXHO 3HATb, YTO Tene-
BU3MOHHbIE BUOEO- 1 KMHOKaMepPbl NPOM3BOAAT AOCTOBEPHbIE
BUAEOAAHHBIE 1 YTO CYXeOHbIE AaHHbIE BEPHBI. Kpome Toro,
HaMm X0Tenochk Obl OLEHUTb aHaNOrOBbLIE XapakTEPUCTUKN TPaHC-
MOPTHOr0 YPOBHS. MOHMTOPEI curHanos WEM6120 n WFEM7120
NO3BONAIOT NPOBOANTE BCECTOPOHHWUI aHan13, npsmMoe Habnio-
[eHNe rNa3koBov anarpammbl BMOeocHrHanos SD TpaHcnopT-
HOFO YPOBHS 11 0OECNEYMBAIOT NPOBEAEHVE OLEHKM TEXHUYECKINX
XapakTePUCTVIK KakK Ha TPAHCMOPTHOM YPOBHE, Tak 1 Ha YPOBHE
JaHHbIX.

['eHepaTop VCMLITATESbHbIX CUTHANOB NPEOHA3HAYEH 149 BHINOI-
HEHVS ABYX OCHOBHBIX (DYHKUMIA. BO-nepBbixX, OH 00ecneynsaet
MaeanbHbI OMOPHBIA CUFHAN 1S OLIEHKM KayecTBa 00paboTKu 1
TpakTa nepeaayu curHana. Bo-BTopbIX, OH NpeacTaBnaeT cobom
06paseL, TEXHNYECKMX XapakTEPUCTHK, KOTOPBIE Mbl MOXEM OXW-
[laTb OT CErOOHALLHMX BEICOKOKAYECTBEHHbBIX CUCTEM. HEKOTOpbIE
TUMBI FEHEPATOPOB, TakMX Kak, HAaNPUMEp, KOMMIEKC Ha OCHOBE
resepatopa curnanos Tektronix TG700 (puc. 69), nmeroT onumm
[I1Si TEHEPUPOBAHNA Kak aHanoroBbix, Tak 1 LMOPOBBIX CUTHANOB
(OPMATOB CTAHAAPTHOW ¥ BLICOKOW YETKOCTH.

9T NprBOPLI NO3BOASIOT ONEPATOPY reHePUPOBaTL BUASOCUT -
Habl, KOTOPBIE MOMHOCTLIO COBMECTUMbI C CUCTEMaMV Nepeaaqu,
C yCTpOVCTBamMy 06paboTky BUAEOCUTHANO0B, W, HaKOHeL, C AnC-
neeM KOHEYHOro Nob30BaTens (3putend). V1 4to BO3MOXHO
0onee BaXHO, 3T1 Nprbopsl 06eCneYrBaloT NOHUMAaHNE QYHKL-
OHVIPOBAHNA CamMOii BOEOCUCTEMBI, YTO NMOBBILIAET TEXHUHECKYIO
YBEPEHHOCTb 1 OCO3HAHHOCTb AEVCTBMI, MOMOras BbINOMHAThL
CBOIO PaboTy ewwg ny4ue.

MOHUTOPWHI UMOPOBLIX 1 aHANIOTOBLIX CUMHANOB

HekoTopble CKNOHHBI TPeACcTaBnATL cebe Mobon BUOEOCHrHan

B BUAE TPAONLMOHHOW 3aBUCYMOCTI U3MEHEHWS aMMUTYAb BO
BPEMEHW. B NprHUMNE 3TO NPaBWIbHOE NPEeACTaBNEHME, U OHO
BEPHO KaK 115 aHaNOroBbIX CUrHaNoB, Tak 1 Ans UdpoBsbIX. [ns
aHanoroBoro BMAEO ocumnanorpad uim MOHUTOP CUrHaN0B OTO-
BpaxaeT rpaduk 3aBMCUMOCT HANPSKEHMS C1rHana OT Bpeme-
H. MOHUTOP CUrHANOB COrNacoBaH BO BPEMEHM TakM 00pasoM,
4TOObl OTOOPAXATb Ha OMCANEE 3HAYEHME HYXHOrO napameTpa
CUrHana Kaxzpli pas no Mepe ero nosiBNeHUs: N0 rOPU30HTa-

NI — €C/1 B CTPOKE MM N0 BEPTUKaNM — ecin B none. Lindpo-
BOW MOHMTOP CUrHaN0B 0TOOpaxaeT BMaeovHdopMaLmio, 13ene-
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HEHHYIO U3 IaHHbBIX BXOAALLEr0O CUrHana, Takmm xe 06pa3oM, Kak
1 aHanoroBbI Nprdop.

Bbl BMAMTE OOHY U Ty Xe MHOOPMAaLMIO, NMOMYYEHHYIO CXOAHBIM
00pa3oM 13 aHaNoroBbIX UM LGPOBLIX CUrHANOB. B cnyyae
aHanoroBOro — Bbl BUAWTE HEMOCPEACTBEHHO CUrHaN, B Cly4ae
UMDPOBOTO — Bbl BUAWUTE CUTHAN, OMUCAHHBIN C MOMOLLBIO AaH-
HbIX. [TPaKTUHECKM BBl MCTIONBb3YETE MOHWUTOP ANA MPOBEAEHNSA
0[MHAKOBbIX OLUEHOK BUOEOCHUTHaNa.

JlononHuTENbHbIE N3MEPEHVS MOTYT ObITh JOCTATOYHO Cre-
UMOUHHBIMI, B 3@BUCMMOCTH OT KOHTPOMPYEMOWM CUCTEMBI.
BO3MOXHO y BaC BO3HUKHET XeNnaHue OeMoaynnpoBaTts MHOOpP-
Maumio o upeTe curHanos NTSC vnun PAL ans otobpaxeHus

Ha aHaNoroBOM BEKTOPOCKOMNE. BO3MOXHO Yy BAC BO3HUKHET
XenaHve yBUOETb OKHO pexunma X-Y 4N LIBETOPa3HOCTHLIX KaHa-
NOB LMPPOBOro KOMMNOHEHTHOIO CUrHana, YTo0bl UMUTMPOBATL
aHaNoroBbI BEKTOPHbIN AMCNAen 6e3 co3gaHnsa unv AeMoay-
NIMPOBAHVSA LIBETOBOW NOAHECYLLEN. BO3MOXHO Y BaC BOSHUKHET
xenaHme Habnoaatb COAEPXMMOE AaHHbIX LPOBOro curHana
OIHOBPEMEHHO C VX YUCOBLIM UV IOTNYECKAM NPEACTaBIEHN-
em. 1, HakoHel, y BaC MOXET BO3HVKHYTb XefnaHne Habnonarb
LIBETOBYIO ramMMmy (NannTpy) aHanoroBoro wiv LgpoBoro cnurHa-
na. bonee noapobHO LBETOBAs rammMa OyaeT pacCMaTpuBaThCs
B [Mpunoxenun A, B pasaene «LipetoBas ramma. PaspellérHble
N MTPUMEHVIMbIE 3HAYEHUSA>.

OueHka yxyaLeHns xapakTepucTuk BMaeocurHana

HekoTopoe yxy[lUeHne kayecTsa BUOe0CHrHana, KOTopoe Mbl
MOXeM Habnmoaath B aHanorosix cuctemax NTSC vnm PAL,
MMEET MeHbLUIEE 3Ha4YEeHVE 19 KOMMOHEHTHOrO BUAEO CTaHOapT-
HOW YETKOCTN. HO Kak TOMbKO Mbl MEPEXOAMM K BUOEO BBICOKOW
4ETKOCTH, YXyOLUEHNE KayeCTBa C1rHana B cuny psoa GyHaameH-
TasbHbIX MPUYMH BHOBb CTAHOBUTCH KPUTUYECKM BaXHBIM. ECIK
Mbl paccMaTpuBaeM LerCTBUTENBbHO aHaIoroBblE 3 deKThl, TO
OHU OAMHAKOBbI. BO 13bexaHue yxyaWeHnsa Ka4ecTsa LIBETHOIO
BMAEO0, Mbl CTapaemMcs 00eCcneynTsb LeNOCTHOCTb CUrHana B aHa-
NOroBbIX cucTeMax. Ho B popmaTax BUAEO BbICOKOW YETKOCTM Mbl
yXe MOXEM BUAETb CaM AeDEKT.

AmnnuTyga BuaeocurHana

MpuHUMN 0BecneyeHrs eIMHCTBA KOSDOULIMEHTA YCUNEHUSA MO
BCEW cUCTEME SBAeTCA hyHaaMeHTanbHeIM C MOMEHTa BO3-
HUKHOBEHWS TenesmaeHns. CTaHaapT3aums amnanTyosl BUAeo-
CurHana no3BONgEeT NPOEKTMPOBATL KaxXdbl 3NIEMEHT CUCTEMBI C
ONTVManbHbIM COOTHOLLIEHWEM CUTHaN/LLYM 1 0BECNeYnBaeT CBO-
00AHbIA OOMEH CUrHanamm 1 B3armMo3ameHsieEMOCTb CUrHaNbHbIX
TPakToB. MOHMTOP BUAEOCUTHANOB, GaKTU4eCK/ NPeaCTaBnsao-
LW COOOM CneumanampoBaHHbIA ocumnorpad, NCcnonb3yeTcs
[19 N3MEPEHVS aMNNTyObl BUOEOCHrHaNoB. [py perynmpoBke
aMNANTYAbl @aHAN0roBOro BUOEOCHTHANA HEA0CTATO4HO NPOCTO
HaCTPOWTb BBIXOOHOW YPOBEHb HA OKOHEYHOM YCTPOWCTBE CUr-
HaIbHOrO TpakTa. Kaxaoe yCTpOMCTBO B CUCTEME AOMXHO ObiTh
HACTPOEHO Tak, YTOObI OHO ObINO CNOCOOHO HaanexalymM oopa-
30M NnepeaBaTh CUrHaM OT BXOMA K BbIXOLY.

B undpoBbix popmartax noaaepxaHne amnanTyasl BuoeocurHana
npeacTaBnaeTcsa naxe tonee BaxHbiM. CoxpaHeHne Tpedbyemoro
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3HAYEHVA amnInTyObl aHANOrOBOrO CUrHana B CUCTEME rapaHTu-
PYET, YTO B MPOLECCE OUMDPOBKY BYAET MCNONb30BATLCHA OMTU-
MasbHOE Y1CIO0 YPOBHEN KBAHTOBAHWSA, MO3BONSIOLLIEE BOCMPOW3-
BECTU 1300paxeHne yaoBNETBOPUTENBHOIO ka4ecTsa. MNoanep-
XaHne MakCUManbHbIX ¥ MUHUMaNbHBIX OTKIOHEHWUI aMmnnTyabl

B YCTAHOBMIEHHbBIX NMPEAENAX rapaHTUPYET, HTO 3HAYEHWS Hanps-
XEHVSt CUTHanNa He BbIAYT 3a rpanHnLpl AvManasoHa aurntanse-
pa. MoMnmo oBGecneyeHnsd NpPaBuIbHOMO LBETOBOIO OanaHca,
KOHTPACTHOCTU 11 APKOCTU M300PAXEHMS, KOHTPOb aMnanTyabl
BMOE0OCUIHaNa BaXEeH C TOHKM 3pEHUS €€ COOTBETCTBUA paspe-
WEHHBIM (AN9 nepeaayu) U NPUMEHUMBIM (ANS TPeobpa3oBaHms
B Apyrue BnaeodopmMarsl) 3Ha4eHaIM. B npaBuabHO CNpoeKkTH-
POBaHHOW BMAEOCUCTEME, 0OECNEUMBAIOLLEN EANHCTBO KOIDDU-
LMEHTa YCUNEHWS, HACTPOWKa aMmnTy el OyeT OCYLLECTBNATLCS
TONbKO B UCTOHHKKE CUrHANa, a Ha BbIXOde — NPOCTO € KOppek-
TVPOBKA.

B aHanoroeon 0061acTv 3Ha4eHNA aMnanTysl BUOEOCUTHANIOB pas-
JIYHBIX GOPMATOB ONpeieNeHbl B CTaHaapTax. MOHUTOPB! CUrHaNoB
B CBOEW KOHGUIypaumnm UMEIOT HACTPOVIKN N9 U3MEPeHUd napa-
METPOB CWIHAOB B COOTBETCTBUY C TPEOOBAHUAMY CTAHOAPTOB.
AmvnnnTyaa curHana popmata NTSC OT BEPLUMHBI CUHXPOUMYbCA
[0 ypoBHs 6enoro paeHa 140 egnHnuam IRE nan 1 B. Padmax curHa-
na spkoctv B dopmate NTSC (pwuc. 70) coctasnaet 100 eannny, IRE
(714,3 MB), HO OH MOXET ObITb YMEHbLLEH HA BENNYMHY 3ALLNTHOTO
VHTEpBaNa (PasHOCTb MEXY YDOBHEM ralleHns 1 YPOBHEM YEp-
HOro), paBHyto 7,5 egnHnuam IRE nan 53,4 MB. B 3aBMCUMOCTY OT
COLEPXaHNS LIBETOBOW MHOOPMALY 3HAHEHNA KOMNOHEHTOB APKO-
CTV W LUBETHOCTU MOTYT BEIXOAUTb 38 BEPXHW U HVXHWIA Npeaess
3TUX ypoBHEN. CrHxpormnynse B popmate NTSC nmeet amnantyay,
pasHyio —40 eamnnuam IRE (-285,7 MB) ot yposHa rawenws (O IRE,
0 MB) 10 MUHVMMANBHOMO 3Ha4eHWs. YPOBHM BUAEOCUrHana B Gop-
maTe NTSC 00bHHO NPUBA3aHBI K YPOBHIO ralEHUs, B TO BPEMA Kak
ralweHve BMOEOMOHNTOPA YCTAHOBEHO HA YPOBEHb YEPHOTO.

CwrHansl popmata PAL Takxe nmetoT pasdmax 1 B 0T MyH1ManbHOro
3HAYEHNS CUHXPOUMIMYNbCA 10 YPOBHA OE0r0, NPY 3TOM pa3mMax Cur-
Hana apkoctu coctasnaeT 700 MB, a 3alWuTHBIA HTEPBAN OTCYTCTBY-
eT. AMnanTyaa cuHxpoumnysca pasHa —300 MB. YpoBHM cvrHana
3adVKCMPOBAHSI, rallieHre BUAEOMOHUTOPA NPOUCXOANT Ha YPOBHE
HEPHOr0. 3HAYEHNA CUrHAIOB LIBETHOCTY MOTYT BbIXOAWTb 33 YCTAHOB-
NEHHBIE BEPXHUI U HXKHWI NPEAENEI AvanasoHa curHana spkocTu.

KOHTPONb aMnAnTy el BUOEOCUrHaNa OCYLLECTBAAETCA NO3TanHO.
AHANOroBbIN UCMbITATENBHBIA CUMHAN, COOEPXALLNM HN3KOYACTOTHEIE
KOMMOHEHTbI C 3a1aHHON aMnIMTyA0M (HanpuUMep, YPOBEHb ralleHuns
1 YPOBEHb OEOr0 B MCMBITATENBHOM CUrHaNe BEPTUKAIbHBIX LIBET-
HbIX MOMI0C), NOCNEA0BATENBHO NOAAETCH HA BXOA, KaX /400 Kackaaa.
B 5TOM kackaae OCyLLECTBAAOTCA HEOOXOAMMbBIE PEMYAVPOBKM TakinM
00pas3oM, 4ToObl Ha BbIXOAE YCTPOMCTBA TOYHO BOCMPOU3BOAMANCH
3HaYEeHVA YPOBHEN BXOJHOIO CUrHana.

B COOTBETCTBUM C MEXAYHAaPOAHBIMU COrNaLLIEHNAMY OpraHbl rocy-
[apCTBEHHOIO PErynvpoBaHns B Kaxaov CTpaHe NPUHANM cTaHaap-
Thl, ONPeAensioLe NnapameTpbl TENEeBV3MOHHOMO BellaHus. Buae-
ocurHansl popmatoB NTSC, PAL n SECAM Ha Bbixoae nepeaaTyvika
ABASIOTCH aMNAUTYAHO-MOOYAMPOBAHHBIM 1 X MakCHManbHas
MOLLHOCTb MPUXOAMTCS Ha MK CUHXPOUMMYAbCOB, a MUHUMYM — Ha
ypoBeHb 6enoro. Takas cxema Moaynaumm Havbonee apdexkTBHa

YuebHoe nocobue

Puic. 70. MpaBuibHO HACTPOEHHas aMnTyAa KOMNO3UTHOIO BUAEOCHrHana popmara
NTSC, 6e3 3almTHOro MHTEPBana

Puc. 71. KoppekTHbiid curian fanHsix 270 MouT/c, oTobpaxénHsii Ha ancnnee WFM7120

1 MO3BONSET YMEHBLUNTL BUONMBIE LYMbI, HO OHa 4yBCTBUTESBHA K
JIMHENHBIM BO3AENCTBMSAM. YPOBHM BUOEOCUIHANA AO/MKHbI TLATENb-
HO KOHTPOAMPOBATLCH C LEMbIO A0CTUXEHNA BanaHca Mexay NOAHOM
MOLLIHOCTbIO Ha BBIXOAE MepeaaTyvika 1 NnpyemMneMbiM NCKaxXeHem
BMAEOCUrHaNa Npu CTREMAEHUN LIBETOBBIX KOMMOHEHTOB K MUHW-
MYMYy MOLIHOCTV HeCyLLen. ECnm ypoBHY curHana OyayT CAMLWKOM
H3KUMK, TO COOTHOLLIEHWE CUrHanN/Lym OyaAET yXyAWaTbes, a noTpe-
OneHue aHeprv Byaet pactv. Ecav ypoBHW CurHana OyayT CAMWKOM
BBICOKMMMW, TO NEPELATHNK MO MEPE YMEHBLLEHWSE MOLLHOCTI HECY-
e 6yaeT CubHee UckaxaTb CUrHan, a NpPOU3BOANTENBHOCTL TeNe-
BV3VIOHHOIO ayaMonprémMHmka ByaeT nagatb.

AmnnanTyaa curHana

B aHanorosow cucteme KOMMOHEHTHI CTYAMKHOrO 060PYA0BaHMS
N3MEHSAIOT HaNpPsXeHne curHana, KoTopbii NEPEHOCUT BUAEON30-
OpaxeHve. AHaNoroBbIi MOHUTOP CUrHaN0B COOTBETCTBYIOLLErO
dopmara obnerdaeT HabnoaeHne 3a YyPOBHAMM HaNPSKEHNs OTHO-
CUTENBHO PAa3NINHHBIX BDEMEHHBIX narpamm.

B uMdpOoBbLIX BUAEOCUCTEMAX CUTHAN SBNAETCS «HECYLIEN> 11

OAHHbBIX Ha CDVISVILIGCKOM YPOBHE; NOTOK AaHHbLIX NEPEHOCUT BUOEOUH-
www.tektronix.com/video_audio 67
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dbopmMaLwmio. 311 gaHHble NpeacTaBnsioT coboi NoCNea0BaTeNbHOCTL
VI3MEHEHNIN aHaNOrOBOro HaNPsXeHns (CM. puc. 711 72), KOTopsle
B HYXHblE MOMEHTbI BDEMEHN A0MKHBI AOCTOBEPHO OMNPeaenaThCs
Kak BbICOKMI VI HU3KWIA YPOBHKM, GOPMUPYS TakiM 06pasom MHPOpP-
MaLVIOHHOE HanoHeHne. Mru3n4ecknin ypoBEHb NPEACTABNAET
c0060W aHaNOroBbLIN CUrHaNBHBIN TPAKT, KOTOPbIN NpeaHa3HaqeH ans
NEPEHOca B TOHKY HA3HAYEHNS MOAAHHOIO Ha BXOL, COAEPXMMOrQ.
AmnanTyaa umMdpposoro suagocurHana pasHa 800 mB. CnekTpans-
HbIl COCTaB CUrHana, PacCHUTaHHbIN Ha YacTOTe, PABHOW MONOBKHE
TaKTOBOW 4aCTOThI, ONPEAENSET xapakTep KOPPEKLMM, OCYLECTBNAE-
MOV MPUEMHUKOM B TOYKE Ha3HA4eHMs.

Lindposble curHansb Ha GUan4eckoM ypoBHE MOTYT ObiTb MPOCMO-
TPEHbI C MOMOLLIBIO BBICOKOYACTOTHOrO ocumnnorpada v MoHUTO-
pa B1AeocuUrHanoBs, Takux kak Tektronix WFM7120, WFM6120 nnw
WVR7120 ¢ onupen EYE ans popmatos B1aeO CTaHoapTHOM Unu
BbICOKOW YETKOCTU. B pexwvme 0ToOpaxeHwst rnas3koBov avarpaMmel
MOHWTOP CMrHANoB paboTaeT Kak aHanoroBbii CTPOOOCKONMYECKMI
ocupnnorpad co CKOPOCTLIO PA3BEPTKM, PABHOW BUAEOHACTOTE.
Mpvbop 06naaaeT AOCTAaTOHHO WUPOKOM SKBMBANEHTHOW NONOCOW
NPOMNYCKaHWs 1 AOCTATO4HO BLICOKMM YPOBHEM 0OPATHBIX NOTEPD,
ero N3mMepuUTesbHbIE KYPCOPL! COOTBETCTBYIOLLIMM 00pa30M OTKa-
MOPOBaHHI, YTOOLI 0BECNEYNTL BEICOKYIO TOYHOCTb M3MEPEHWIA
napameTpOB BXOAHOMO CHrHana. beiCTpO M3MEHSIOWMECA AaHHbIE

Ha G13M4ECKOM YPOBHE NPEACTABNSAIOT COOO0M NOCNEN0BATENBHOCTL
HYNEn 1 eAMHIL, HaKNaaplBAIOLLMXCA APYr Ha Apyra ¢ 06pa3oBaHnem
r1as3koBON avarpammbl. TeCTMPOBaHWE C NOMOLLIO IMa3KkoBOM ana-
rpammbl ABARETCA Hanbonee dMEKTUBHBIM B CyHasx, Koraa MOHM-
TOP NOAKIIOYEH K MCMBITBIBAEMOMY YCTPOWCTBY C MOMOLLBIO KOPOTKO-
ro kabens, 4To NO3BOAET UCNOML30BATL MOHUTOP 63 NPUMEHEHNS
pexmnmMa Koppekummn. ECnv ncnonsb3yeTca AanHHbIN Kabenb, TO CurHan
[IaHHbIX TEPAETCA B LUyme. B 3TOM Ciyyae AOMKEH NPUMEHSATHCS
PEXNM KOPPEKUMN. U XOTA PEXNM KOPPEKLIMN ABNFETCA MONESHBIM,
HanpUmMep, ANS YCUNeHrs 3anaca no YpoBHIO (T.€. Pa3HOCTU MEXY
HOMUHATBHBEIM 1 MaKCVMasbHbIM 3Ha4eHNEeM 0e3 VCKaXEHWIA), OH He
obecneymBaeT TOYHOro U3MEePEHNa NapaMeTpPOB CUrHaa Ha BbIXOAE
TECTVPYEMOrO yCTPOUCTBa. Vlcnons3oBanne onuun PHY noseons-
€T Takxe Nony4UTb AONONHUTENBHYIO NHPOPMALMIO O GU3NHECKOM
Cnoe, Hanp1mep, 0TOOPaXeHWe IXUTTEPA M aBTOMATUHECKOE
M3MEDPEHNE BLICOTHI 11a3Ka, a TakXe NPSMOE CHTBIBAHWE PE3YbTa-
TOB V3MEPEHNI 3TUX NAapaMETPOB.

TpaHCNOPTHBIA NOTOK AAHHBIX COOEPXUT KOMMOHEHTHI, KOTOPbLIE
PEryNspHO NEPEXOANAT 13 BLICOKOrO COCTOSHNSA (YPOBEHDb «1») B
HI3KOE (YpOBeHb «0») 1 HA0OOPOT. ATV AaHHbIE NEPEAAIOTCH CO
CKOPOCTbIO 0T 270 MBWT/C AN KOMAIOHEHTHOrO BAEO CTaHAAPTHOM
yetkoct (ITU-R BT.601) no 1,485 IowT/C and HEKOTOPLIX (hOpMaToB
BbICOKOW YETKOCTM (SMPTE 292M). Mpu oToGpaxeHun Ha aucnnee
MOHWTOPA BMAEOCWIHANOB 3TW NOrMYECKME HYNM U eAnHULEI OyayT
HaknaabiBaTLCS APYr Ha Apyra (puc. 72). B pesynstaTe Mbl MOXeEM
BVAETb HaKanBaloLLMECs AAaHHbIE MHOTX CNOB, HTO MO3BONSIET
06HapyxuBaTh MoObIE OLUMOKM UK UCKAXEHWS, KOTOPLIE MOTYT
B/MATb HA PACKPBITVE M1a3Ka v 3aTPYOHATL BOCCTAHOBEHNE YPOB-
HeW OaHHbIX B MPUEMHKKE. MOHUTOPEI UMOPOBLIX CUTHANOB, Takme,
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Puc. 72. dopMrpoBaHmne raskoBoi ayarpammbl

Hanpvmep, kak Tektronix WFM7120 n WFM6120, ans mMHoXecTBa
pasNN4HbIX GOPMATOB 06ECNEUYMBAIOT LWNPOKMA BEIOOD CUHXPOHN3N-
POBaHHbIX PA3BEPTOK AN OTOOPAXEHMS Ma3KOBbIX Axarpamm, YTo
NO3BOASAET BLIBNATL HAPYLUEHUS AaHHbIX B CNOBAX, CTPOKAX W NOASsX.

OToOpaxeHHas Ha akpaHe MoHUTopa hopmMa LdpoBOro BULEOCUr-
Hana BLIMAOMNT Tak Xe, Kak 1 TPaanLMOHHBIN @HaIoroBbIiA BULEOCHT -
Has1. Ha caMoM aene oHa ABNSETCSH aHanoroBeIM NPEACTaBIEHNEM
UMPPOBLIX AAHHbBIX, NEPENaBAEMbIX B GU3NYECKOM Coe. Lindposbie
[laHHble 0eKOAVPOBAaHbI B BbICOKOKAYECTBEHHbIN aHaNIOrOBbIA KOM-
MOHEHTHBIN BUAEOCUIHAN, KOTOPbIN MOXET 0TOOPaxXaTsCs U M3me-
PATHCA, KaK aHaNoroBwI CuUrHan. BMecTte ¢ Tem OTMETUM, HTO XOTA
MOHWTOPVHI L(MPOBLIX TDAKTOB 1 NPEACTABAAETCA HEOOXOLMMBIM 1
NONE3HBIM, MHOTME OWWOKYM, HAOMOLAEMBIE B LMOPOBOM BULEOCUI -
Hane, MeloT CBOM MCTOKM B aHANOroBom 00nacTu.
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HacToTHas xapakTepucTmka

B aHanoroeon BMAEOCUCTEME YaCTOTHAA XapakTepucTrka noa-
BEPraeTcs BblPaBHMBAHMIO TaM, rie He0OX0AMMO KOMNEHCMPOBATL
NOTEPU BLICOKOYACTOTHOM MHMOPMALMM B [IMHHBIX KaOEbHBIX
NMHWAX. BbipaBHKBAHVE MPOW3BOAMTCS C LUENbIO CAENATb XapakTe-
PUCTVKY KaXO0r0 3M1EMEHTA CUCTEMBI «MIOCKOM» C TEM, HTOOBI BCE
BMAEO4ACTOTHI TPOXOAMAN NO BCEW CUCTEME BE3 YCUNEHMS 1N
noTepb. VcnbiTaTeNbHbIn CUrHaN B BUAE MAKETOB CUHYCOWAANBbHBIX
CUrHaNOB Pa3MyHOW 4aCTOThl M PABHOW aMMnUTYab! («MyNbTUBCMbILL-
ka») (puc. 73) MOXET MCNONb30BAaThCS A5 ObICTPOr0 ONPEAENEHNS
HEOOX0OMMOCTW OCYLLECTBNEHNS KakvX-MOO PErynmpoBOK. Ecm
CUrHanbl B HaCTOTHbBIX MakeTax «MynbTUBCMBILLKA» Ha BLIXOAE 3N1e-
MEHTAa CUCTEMbI UIMEIOT PadHble aMnanTyasl (puc. 74), To Ans Kop-
PEKUMM BUAEOCUTHANA HYXXHO MCNOb30BAaTh BbIPABHUBAIOLLIA YCU-
NTENb-PACNPEAENNTENb, BOCCTAHABMBAIOLLMI NEPBOHAYANBHbIN
BV, MCMbITATENbHOrO CUrHana.

B undpoBbIX CYCTEMAxX BEICOKOHACTOTHBIE NMOTEPW OKA3bIBAIOT BAVI-
HME TONBKO Ha SHEPIMI0 TPAHCMOPTHOIO NOTOKA AaHHbBIX (Pramnye-
CKMIA YDOBEHb), & HE Ha 3HAYEHMS AiaHHbIX (YPOBEHb AaHHbIX). B 910N
CBSI3M He HabNIDAAETCH HVKAKOro BO3AENCTBUA Ha AeTann n3obpa-
XEHWS MW ero LBET, NOKa BEICOKOHACTOTHBIE MOTEPU HE AOCTUMHYT
TaKoW BENU4MHBI, 4TO JaHHbIe YXe HEBO3MOXHO BOCCTaHOBUTL. Kop-
PEKTOP B NPUEMHIKE aBTOMAaTUYECKM KOMMEHCUPYET BLICOKO4ACTOT-
Hble NOTepn Ha BXxoag. PaspaboTynkm UMdPOBbIX CUCTEM CTapaloTCy
nenatb KabenbHble TMHUM MakCUManbHO KOPOTKAMM, YTOOBI I0CTUYb
npaktryeckn 100 % uenoCTHOCTU AaHHbIX U HTOObI He ObNO HEOOXO-
JMMOCTI KOPPEKTMPOBKM YaCTOTHOM XapakTepucTuki, B Takom chny-
Yae no60oe yXyaLeHre 4aCTOTHOM XapakTepUCTVKL BUAEOCUIHana
OyneT 00yCNOBNEHO aHaNoroBbIMM 3OEKTaAMM.

pynnoBoe Bpems 3anasasiBaHns

TpagnuMOHHbIE aHaNoroBble BUOEOCUCTEMEI CTAHAAPTHOM YETKOCTU
VMeIOT nonocy nponyckaxws nopsaka 10 My, n o6ecneynsaioT
04€eHb NOCKYIO YaCTOTHYIO XapakTepucTuky B avanasoHe 0...6 MIu,
B KOTOPOM COAEPXMTCA 00NbLIAs 4aCTb SHEPrVN BUOEOCUTHaNA.
Owwbka rpynnoBoro BpeMeHM 3anas/piBaHns, KOTopyio MHOraa
ELLE Ha3blBaOT 3aAEPXKOV OrnbaloLLel 1nmn 4acToTHO-3aBNCUMON
($a30BOV OLIMOKOW, BEIPAXaeTCs B TOM, YTO SHEPria Ha OAHON
4acTOoTe NPOXOAWT Yepes CUcTeMy BICTPEE UM MEASIEHHEE, YEM
SHEPrVIst Ha APYrvx YactoTax. ITOT 3PdEKT CBA3aH, kak Npasuno, ¢
OrpaHyyeHnaMM NONOCHI NPONYCKaHus. PeaynbTar BO3AEncTBIS OTO-
OpaxaeTcs Ha OCUMIorpamMmMe B Biae BEIOPOCA MK 3aKpyrineHrs Ha
BEPXHEN KPOMKE (DPOHTA NMEPEXOHOM XapakTePUCTVKA MEXY HI3-
KM ¥ BBICOKVM YPOBHSIMY CUrHANA SPKOCTU. B KOMMO3UTHBIX Tene-
BM3MOHHBIX CMCTEMAX CUrHaN LIBETHOCTU M300paxeHns MOXET ObiTb
CMELLEH BNEBO MM BMPABO OT COOTBETCTBYIOWErO CUrHana apkocTu.
HavbonbLumi BKnag, B OWnOKy rpynnoBOro BPEMEHN 3ana3abiBaHns
BHOCAT aekoaep NTSC/PAL, y3KONONOCHbI PEXEKTOPHBIN GUALTP U
GUABLTP YACTUYHOrO NOAABNEHMSt DOKOBOW NONOCH B MOLLHOM Nepe-
JAT4KE TENEBU3VOHHOM CTaHUMK, U, KOHEYHO, AOMONHUTENBHBIE
NON0COBLIE GUIBTPLI CUrHANOB LBETHOCTY B Aekoaepe NTSC vnn
PAL TENEBN3NOHHOIO NPUEMHIIKA.

Puc. 73. VicnbitatensHblid CUrHan B BIAE NakeToB CUHYCOMAANbHBIX CUrHANO0B PasndHo
4aCTOThI I PABHOV amnNTYAbl («MyNbTVUBCTLILKA»), OKHO 1H

Puc. 74. «MynbTuBCRbILLKa» CO CNagoM YaCTOTHOO OTKNKA, OKHO 2H
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Puic. 75. KoppekTHbii amepuTensbHbii umnynsc 2T, okHo TH MAG

C NpakTU4eCKOmM TOHKM 3PEHUA OCHOBHBIE YCUAMSA MO KOHTPOMO
XapakTePUCTUKIM FPYNNOBOrO BPEMEHN 3ana3biBaHys OOMKHb! ObiTb
COCPEAOTO4EHBI B @aHaNOr0BbLIX Nepefalolyx LueHTpax. Cywectyer
00LEenprHATas NPakTvKa, NO3BONSIOLLAA KOHTPOMMPOBATL MPYNMNo-
BYIO 3a4€PXKY i1 (Ga30Byio OWNOKY BO BCEX SN1EMEHTAX CTYAMIHOrO
060pYA0BaHNA C LENbIO BbIBNEHNS TPYObIX OLLIMOOK, KOTOPLIE MOTYT
CBWIETENLCTBOBATL 00 0TKA3E Kakoro-nnbo KOHKPETHOrO YCTPON-
cTBa. OwwmbKM rpynnoBoOro BPEMEHN 3ana3siBaHya B CTYANAHOM
000pyA0BaHMN NErkO KOHTPOMMPYIOTCS C MOMOLLBIO MMMYbCHOO

VI NPSIMOYTONBHOIO UCMbITATENBHOIO CUrHana (puc. 75). TeCToBbIN
CUrHan BKNIOYaeT NoMyCUHYCOMAANbHLIA (CUHYC-KBAOPATUYHbIN)
UMNYNC 2T 1 HU3KOYACTOTHBIN NPSAMOYTOMbHbIA UMMYIbC YPOBHS
6€enoro ¢ KOPOTKMM BPEMEHEM HapacTaHud 1 cnaga. Vimnynsc 2T

C VHTEHCWBHOCTBIO Ha MOIOBWHE NONOCH NPOMYCKaHNA CUCTEMBI
BbI3bIBAET HM3KOYACTOTHBIE MOMEXN («3BOH») MANIOro YPOBHS, pac-
NONOXEHHBIE CUMMETPUYHO OTHOCKTENBHO OCHOBAHUA MMIMYSbCA.
Ecnv BbICOKOYACTOTHasA 3HEPr1a GPOHTA NPOXOAWT YEPES CUCTEMY
ObICTPEE VN ME[IEHHEE, YEM HN3KOHYACTOTHAS SHEPrUs, GPOHT
OyneT nckaxatbest (puc. 76). Ecnm BbICOKOYACTOTHAs SHeprus 3anas-
[bIBAET, TO «3BOH» OyAET NOABAATLCA MO3KE, C NPABOK CTOPOHDI
ymnynbca 2T.

KOMMNO3WTHBIA MMNYNBC 1 NCTBITATENBHBIA CUTHAN NPAMOYTONIbHOM
(GOPMbI MONE3HBI NPY M3MEPEHN (DA30BOV XapaKkTepUCTUKM CUCTE-
Mbl. [1p1 TECTUPOBAHWM KOMMO3UTHOW CUCTEMBI UMMYNBC 12,5T nin
20T, MOOYAMPOBAHHbIA YaCTOTOM NOAHECYLLEN, UCMNONL3YETCS AN
ObICTPOV NPOBEPKM 3aAEPXKKM MEXY CUrHAaNamm SpkocTui 1 LUBeT-
HOCTW, a Takxe KOapPULMEHTA YCUNEHNS HaCTOThl NOAHECYLEN
OTHOCUTENBHO HU3KO YacTOThI. [1nockas 6a3oBas NMHUS CBUaEe-
TENbCTBYET O TOM, YTO U YCUNEHWE, 1 3a0epXKa HAaxXOAATCH B yCTa-
HOBNEHHbIX Npeaenax. 3rnb 6a3oBo MMHKK BBEPX YKa3biBAET Ha
HI3KOE YCUNEHWE Ha YacToTe NnoaHecylen. 3rnb 6a3oBor nuHNM
BHW3 CBMOETENbCTBYET O MOBbILEHHOM YCUNEHUM Ha YacToTe Noa-
HecyLwen. 13rnb Beepx B Ha4ane 6a3oBOV VHWM 1 BHU3 B €6 KOHLE
03HA4aeT, 4TO BLICOKOYACTOTHAA SHEPVIst 3anas3aplBaeT, U HaoboPOT.
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Puc. 76. 13meputensHbii MMnynase 2T 1 Non0CoBOM UMMYNLC, OCNaONEHHbI

MK TECTUPOBAHIM KOMMOHEHTHBIX BIUOAEOCUCTEM, B KOTOPLIX OTCYT-
CTBYET LBETOBAs NOAHECYLLAs, UMNYALC 2T 1 GPOHT NPSMOYTONbHO-
ro curHana NnpeacTaBnsioT ewe 6onbLUNA UHTePEeC.

Bonee nonHble 1 BCECTOPOHHME M3MEPEHVS FPYNMOBOro BpEMEHH
3anasmpiBaHna MOMyYT NPOM3BOAUTLCS C UCTMOb30BAHNEM MHOTOMM-
NYNbCHBIX MCMbITATENbHBIX CUrHANOB AW MMMYNLCOB Sin(X)/X. Takue
13MepEHIs NPOBOAATCA B Cydasix, KOraa B COCTaB BUOSOCHrHaNa
BK/IOYEHB! JONONHWTENbHBIE AAHHbIE, TakMe Kak TENeTEKCT UK CUrHan
3BYKOBOIO CONPOBOXAEHNS B MHTEPBae CTPOYHbIX CUHXDOUMMYLCOB.

B npouecce KoampoBaHvs/0ekoAnpOBaHNA CUTHANOB B aHaN0rOBbIi
BWA, 1 0OPATHO B LIM(MPOBbIX BUAEOCKCTEMAX UCMOMBb3YIOTCA GUNLTPEI
3alUATHI OT HANIOXEHNSA CNEKTPOB M BOCCTAHABNMBAIOLLNE DUIBTPHI.
HacToTa cpesa 31X BHYTPEHHUX GUIbTPOB A1 KOMMOHEHTHbIX BUOE-
OTPAKTOB CTAHAAPTHOW YETKOCTU COCTABNAET NMPUMEPHO 5,75 MI'L, 1
2,75 MI'L, NO3TOMY OHIM MOTYT PEarnpoBaTth Ha SHEPIUIO BUOSOCKT -
Hana, HO 3Ta 3Heprua OyOeT MEHbLLE, 4em aHeprua GunbTpos 1 MIL,
n 1,25 My, B koguposLwykax popmatos NTSC nav PAL. YTo kacaeT-
€A LMPPOBLIX HGOPMATOB BEICOKOM YETKOCTH, TO B HWX 4aCTOThI Cpe-
308 punbTpoB coctasnatoT 30 My ana curHana apkoctu n 15 My,
[Ns CUrHana UBETHOCTU. DunbTpbl 3aLLUMTLI OT HANOXEHNUA CNEKTPOB
11 BOCCTaHaBMBatoLLe GUAbTPEI B LPOBOM 000DPYA0BAHWN TLA-
TeNIbHO HACTPOEHBI U HE HYXAAI0TCA B PEMY/IMPOBKE B NPOLECCE SKC-
nnyaraumn.

HenHenHble ahdekTh

[pY UBMEHEHWN HANPKEHVS BUAEOCUIHANA aHaNoroBbIe TPaKThl
MOIYT NOABEPraTbCs BO3AENCTBIIO Pas3nu4Hbix GpakTopos. Kosd-
DULNEHT YCUNEHWS YCUAWUTENS MOXET OblTb Pa3HbIM ANs pas-
JINYHBIX Pab0YMX YPOBHEW (ANDPEPEHLIMANBHOE YCUNEHNE), YTO
NPUBOANT K HENPABMIBHOMY BOCMPOW3BEOEHWIO HACHILLEHHOCTY
ugeta B Buaeopopmatax NTSC vnm PAL. B cny4ae KOMNOHEHTHbIX
aHanoroBbix GOPMATOB MOXET HAONIOAATHCA CMELLEHVE 3HAYEHNI
CUTHANIOB APKOCTH 1 LIBETHOCTM.
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HnddepeHumansHoe yennexmne

b depeHupansHoe yeuneHne aBdeTcst aHanorosbiM ahdek-
TOM, OHO HE BO3HMKAET B LMPPOBOM 06NACTU U HE MOXET ObiTh B
HEel CKOPPEKTMPOBAHO. BMECTE C TeM, BO3MOXHO OrpaHuyeHmne
YPOBHA LMGPOBOro BUAEOCUTHANa, ECAIN OH NPOXOONT Hepes
aHanoro-umdpoBOK NPeoOPa3oBaTe/lb B Anana3oHe Pe3epBHbIX
3Ha4YeHun. Takoe HapyLLEHNE LIBETOBOM raMMbl MOXET BbI3BATb
HEKOPPEKTHOE OTOOPaXEHME APKOCTU HEKOTOPEIX KOMIOHEHTOB
1 cmelLeHve UpeToB. MogpobHee 06 3TOM 13NOXEHO B [pu-
noxeHun A, «LIpetoBaa ramma. Pa3peLlénHble 1 NpYMEHVIMbIE
3Ha4YeHNs>.

InddepeHunansHasd dpasa

Bpema 3anasabiBaHns B CUrHaNbHOM TPAKTE MOXET M3MEHATHCH
Tak Xe, Kak 1 pasnunyHele 3Ha4eHna ypoBHS BMAEOCHrHaNa. 310
ABJIEHME TOXE UMEET aHan0oroByio NPMPOAY, U HE CBA3AHO C
LMdpoBoit obnacteio. B dopmate NTSC BpeMeHHas 3anepxka
BbI3bIBAET M3MEHEHVE MIHOBEHHbIX 3Ha4YEeHMI Badel (Andoe-
peHuvanbHON ¢asbl) LUBETOBOW NOAHECYLLEN, YTO BEIPaXAETCH

B CMELLIeHM LBETOBOr0 TOHA (OTTEHKA) U ApKOCTH. B crucTemax
PAL Takoe M3MEHEHME LIBETOBOIO TOHA YCPEOHAETCS, Tak Kak B
Kax [0 CTPOKE CMeLLEHNE OTTEHKA NPOVCXOaMT No-pasHomy. B
pesynbTaTe B KOMMOHEHTHOM BMOEOCUIHANE — aHanoroBOM WA
UMDPOBOM — MOXET BO3HUKHYTb SDMEKT «LBETHON OaxpoMbl»,
MHTEHCMBHOCTb KOTOPOrO 3aBMCHT OT TOr0, Kakne 13 TPEX KaHa-
JIOB NMOABEPIIMCH BO3AEUCTBUIO. AHANOMMYHBIA 3DdEKT B BUOE-
OCUrHane BbICOKOW YETKOCT MOXET BbIPA3UTHCS B «3BOHE» UK
BLIOPOCE Ha MePEXOAHON XapakTePUCTIKE CUrHANa APKOCTU.

TectTnpoBaHve UMGPOBLIX CUCTEM

TecTpoBaHvie B NPeAebHbIX PEXMMAX

B oT/mume 0T aHanoroBbIX CUCTEM, B KOTOPBIX YXYALWEHWE
XapakTepUCTVIK MPOUCXOOUT MOCTENEHHO, LDPOBLIE CUCTEMBI,
Kak mpasuno, padboTaioT 6e3 oLmboK 1 C60eB BNIOTL A0 NOJ-
HOro 0TKa3a. B HacTosLLIEe BPEMSA HE CYLIECTBYET CNOCOO0B
TECTUPOBAHWS, KOTOPbIE NO3BOANN Obl M3MEPUTH AOMYCTUMOE
nckaxermne curHana SDI B paboyem pexvme. [ng onpeaeneHms
napamMeTpoB paboThl CUCTEMbI TPEOYETCA NPOBEAEHNE TECTH-
POBaHWs B NPeeNbHbIX PEXVMax Ha HepaboTatoLleM 060pyao-
BaHMW. TECTMPOBAHVE B NPEAENbHBIX PEXMMAX 3aKI0HAETCS B
M3MEHEHUM OOHOMO UM HECKOMbKMX NapameTpoB UMPPOBOro
CUrHana oo HacTyneHys 0Tkada. BenuyvHa naMmeHeHuin, npy-
BeLLUasA K 0TKa3y, CNYXUT KONMYECTBEHHOW OLIEHKON (11 MEpO)
JIOMYCTUMOTO NCKaXeHWa curHana. Hanbonee o4eBUaHbIM 1 Mpo-
CTbIM CNOCOOOM NOABEPIHYTb CUCTEMY BO3AEVCTBMIO SBAAETCH
NOCTENEHHOE YBENMYEHWE ONMHbI Kabens OT 3HayYeHus, onpe-
[OENEHHOro B cneundukaLmy COOTBETCTBYIOLLErO CTanaapTa Ha
nocnenoBaTteNbHbIi LMPPOBOM BraeocurHan (SMPTE 259M nnu
SMPTE 292M), 0o NosiBREHUS OLMOKK. B Apyrix McnbITaHmsx
M3MEHEHMIO ByyT NOABEPraThCs aMNAMTYa CUrHana, Bpems
HapacTaHus, ypOBEHb LWYMOB UV AXMTTEPA B CUrHANE. Kaxabii
3 3TUX TECTOB CITYXUT A9 OLEHKM OIHOMO UM HECKOMbBKYIX MOKa-
3arenen sPekTMBHOCTM PaboThl NPUEMHIKA, B YAaCTHOCTK, AMa-

YuebHoe nocobue

Puc. 77. OtobpaxeHue Ha avcnnee WFM7120 3akpbiTiis rnaska 13-3a 4peamepHo 60MbLION
LJIHbI Kabens

Na30H 1 NPaBUABHOCT (PYHKLMOHMPOBAHWS aBTOKOMMNEHCATOPA,
a TaKkxe LWyMOBYIO XapakTepucTrky nprbopa. IKkCnepuMeHTab-
Hble Pe3YyNbTaTbl MOKa3blBatOT, HTO TECTMPOBAHNE C N3MEHEHNEM
OJTNHbI Ka6eﬂﬂ, OCODEHHO B COYETaHUM C ONNCAHHBIMU B cnemyto-
LWX pasfaenax McnbitaTenbHbiMy curHanamu SDI, BCTaBNEHHbIMY
B NONEBOI MHTEPBAN FALEHNSs, ABNSETCS Hanbonee NpeacTasn-
TebHbIM CTPECCOBBLIM TECTMPOBAHUEM, NOCKOSBKY OHO NO3BONSA-
€T BOCMPOW3BECTY PeanbHble YCI0BKA Pab0T 000PYA0BAHNS.
TecTnpoBaHve B NpenebHbIX PEXMMAaxX CNOCOOHOCTV NPUEMHMKA
006pabaTtbiBaTh N3MEHEHVSI aMIINTYIE! Y BHOCUMBIA IKATTED
NOAE3HO MPW OLEHOYHBIX U MPUEMHBIX UCMbITaHNAX 0O0pYA0Ba-
HIISI, HO OHO HE CMLIKOM NOKa3aTebHO AN OLEHKM NapaMeTpoB
paboThl cucTemsl. JlJobaBneHve Lyma niv UsMeHeHne BpeMeHn
HapacTaHna (B pasyMHbIX Npeaenax) OkasblBaeT He3HaunTenbHoe
BOSLL@IZCTBI/IG Ha U,I/Id)pOBbIe CNCTEMBI, MO3TOMY OHW HE NMEIOT
O0NbLOro 3Ha4YeHns MPW NCnbiTaHMAX B NpeaesibHbIX PEXUMaX.

TecTMpoBaHve B NpeaenbHblX PEXVMAX C M3MEHEHNEM
LNMHBI Kabens

TecTMpoBaHve B NpenebHbIX PeXMMax ¢ USMeHEHUEM AINHbI
Kabens MOXeT NPOBOAUTLCS C UCMONb30BAHUEM PEabHOIO
KOakcHanbHOro kabens unv umutatopa kabens. icnonssosanne
KOaKCcKHanbHOro kabens — 3710 Havubonee NPOCTOM U NPAKTUYHBINA
meTof,. OCHOBHBIM NapamMeTPOM, KOTOPBIN AOMKEH N3MEPATb-
€S NPW UCMbITaHNAX, ABNAETCA MOMEHT NOSIBAEHUS OLLMOOK,
MOCKOJIbKY MMEHHO OH OMNPEaEeNseT TOHKY HaCTyrIeHMs 0Tkasa.
[pn NPOBEAEHNW USMEPEHUI NO MECTY YCTAHOBKM KA4ECTBO M3MeE-
peHUit ByoeT onpenenaTbcs 0CTPOTONM M310Ma Ha KpUBOW OLLIMOOK.
DYHKLMOHANBHbIA KOHTPOMb BHYTPUCTYAMIAHOM KabenbHOM CeTun
MOXET ObITb 1EMKO OCYLLECTBNEH C NOMOLLBIO MOHUTOPA CHFHANOB.
B npouecce KOHTpONd Ha Avcrnnen nprubopa BbIBOAUTCA OCHOBHAS
MHGOPMaLMA O NOBEAEHUM CMIHaNa BO BCEM KaHane nepefaqn —
MOMEHTA BbIXOAA CUrHana 13 NpedplayLlero MCTOYHMKA A0 ero Bxoaa
B NPWEMHIK. Ha prcyHKe 77 nokadaH pesynbtar BO3OENCTBAA Ha
curHan 006aBOYHOV ANVHEI Kabens.
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YuyebHoe nocobve

AHOMaJSIbHBIN NCMNbITATENIbHBINA CUrHAN

16ut

Konep/
Ckpembnep

19 6ut

20 6ut
20 6ut

Puc. 78. KoHTponbHoe none SDI «AHOManbHbIA UCMbITaTeNbHbI CUrHan»

KoHTponbHoe none SDI

KonTponbHoe none SDI (M3BECTHOE Takke Kak «aHOMaNbHbI CUAr-
Has») NpeacTaBnseT coboM NONHOKAAPOBLIA UCMBITATENbHbIA CUrHA,
NO3TOMY TECTUPOBAHME C Er0 UCNOb30BAHVMEM IOXHO MPOBOANTL-
Cst Ha 000PYI0BAHUM, BEIBEIEHHOM 13 paboyero pexuma (off-line).
O6paboTka aTOro curHana B N0CNeA0BaTENbHOM LMPPOBOI CUCTEME
NPEACTaBNAET ONPEOENEHHYIO CNOXHOCTb, HO BMECTE C TEM, SIBNAET-
S 04EHb BAXHBIM TECTOM Ha paboToCNOCOOHOCTL. B COOTBETCTBIN
CO CneundyKaumen MakCManbHOE KONMYECTBO HIM3KOYACTOTHOW
SHEepPrum KOHTPONbHOro nong SDI nocne ckpembanMpoBaHKs cocpe-
[OTOHEHO B ABYX OTAESbHbBIX 4ACTAX NONSA. 3Ta HU3KOHACTOTHAsA 3HEp-
Vst AOKHA NOSIBASTLCA OAVH Pas3 B NpoaomkeHve kagpa. OouH 13
KOMMOHEHTOB KOHTPONBHOro nons SDI obecne4vBaeT TeCTMpoBaHmne
paboThl 3kBanansepa NyTéEM reHepupoBaH1sa NOCNEA0BaTENbHOCTY,
COCTOSILLEN 13 19 NOMUYECKMX HYNEN 1 3aKaHYMBAIOLLEICS 1orye-
CKOW egmHmnLen (nav HaobopoT, 19 egmHuLL, 3a KOTOpPBIMK cneayeT
HOMb). OTO COBBITME MPOUCXOANT MPUMEPHO OAVH Pa3 B NPOLONXKE-
He nons (nonykaapa), Koraa LWMpaTop NpUXoAMT B HEOOX0AMMOe
Ha4anbHOe COCToAHME. JlaHHas KOMOMHaLMA CyLLECTBYET B TeYeHNe
NOJIHOM BUAEOCTPOKM, KOTOPas 3akaH4vBaeTca naketom EAV. O1a
NOCNEO0BATENBHOCTb FEHEPVPYET NMOCTOAHHYIO COCTABAAOLLYIO C
BbICOKVM YPOBHEM, KOTOPAs BO3AEVCTBYET HA aHaNOrOBbIE XapakTe-
pUCTUKM 060PYAOBaHKS 1 KaHana nepeaayn, 4epes KoTopbie NPoxo-
QT CUrHan. 9Ta 4acTb UCBITATENBHOIO CUrHANa MOXET NOSBAATLCA
B BEPXHEW 4aCT/ BUACOAMCNES B BUOE OTTEHKA MypnypHOro LIBETA,
B KOTOPOM GUrHaU1 APKOCTV MMEET 3Haderne 198, a curHassl o6ounx
karanos usetHocTn — 300,. lpyras 4acTb CUrHasna KOHTPOSbHOMO
nons SDI npeaHa3HadeHa ans NpoBepKy Ka4ecTsa QyHKLMOHUPO-
BaHVIsi CMCTEMBI (Pa30BOV CUHXPOHM3aUMK (cructema PAMMY, PLL) ¢
NOMOLLBIO NEPUOONYECKOrO CUrHana, coctoaero 13 20 Nornyeckmx
HyNen, 3a KOTopbiMm cnenyioT 20 NorMYeckmx eavHnL, Takas KOHW-
rypaums o6ecneqvBaeT MUHUMAaNbHOE KONMYECTBO NEPEXOIOB AN
BbIJENEHMS TAaKTOBOW YaCTOThl. 3Ta YaCTb TECTOBOrO CUrHana MoxeT
NOSIBNATLCS B HKHEN YaCTV BMAEOOMCIIER B BUAE OTTEHKA CEPOro
LiBeTa, B KOTOPOM CUrHasl APKOCTM UMeeT 3Haderne 110, a curHans
o6ovx kaHanos usetHocTv — 200,. B HekoTopbix reHeparopax Ucrbi-
TaTesbHbIX CUTHANOB UCMOMb3YETCA MHON MOPAAOK CUTHAMOB, B KOTO-
POM Ha AMCMNEN BbIBOOATCA OTTEHKM 3€NEHOI0 LBeTa. Tem He MeHee,
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pesynbTaT 0CTaBTCA TEM Xe CambiM. JTI0OO0M 13 KOMNOHEHTOB CUrHaNa
(a Takxe gpyrve CTatMCTUHECKM CNOXHbBIE LIBETA) MOMYT MPUCYTCTBO-
BaTb B CrEHEPUPOBAHHbLIX KOMMBIOTEPOM rpadukax, NoO3TOMY BaxXHO,
4TOObI CcTeMa 06pabaTsiBana UCMbITaTeNbHbINA CUrHAN KOHTPOMb-
Horo nong SDI 6e3 owmnboK. VcnbiTaTenbHbI CUrHan KOHTPOBHOMO
nons SDI 3aKOHHO JONYCTM A5 MCMNONb30BAHMS NPY TECTUPOBAHN
KOMMOHEHTHbIX LI(DPOBBIX CUTHANOB, HO HE JONYCTVM [/ KOMNO3UT-
HbIX CMrHaNoB. MapameTpsl crrHana KoHTPoAsLHOro nonst SDI (puc.
78) onpeneneHbl B Pexomerpaupax SMPTE RP178 ansa Buaeo craH-
JapTHon yétkocTy 1 RP198 ans BMAaeo BEICOKOW YETKOCTM.

TecTvpoBaHvie B paboyem pexme

Lnknunaecknin n3dbitouHbin kog (LMK, CRC) ncnonbsyetcs ons
OMOBELLEHVS ONepaTopa, B TOM YMCNE 1 C NOMOLLBIO BHELIHEN
3BYKOBOW CUTHaM3aumum, O TOM, YTO NEPEHOCUMBIE B CUTHANE AaH-
Hble nospexaeHsl. Ko, LK nprcyTCTByeT B Kaxaomn CTPOKe BUOEO
BbICOKOI YETKOCTM, KPOME TOr0, OH MOXET OblTb AONONHUTENBHO
BCTaB/IEH B kKaxa0e none popMaToB BUAEO CTaHAAPTHOW YETKOCTML.
Liyknnyeckunin M30bITOHHBIN KOA, BEIMMCNAETCS, a 3aTEM BCTABNAETCS
B CUrHa JaHHbIX 4191 CPaBHEHWS C BHOBb BbIHMCISEMBIM KOAOM Ha
NPMEMHOM KOHLE TpakTa. 15 GopmMaToB CTaHOAPTHOM YETKOCTM
3Ha4eHne UMKNNYEecKoro M3bbITOHHOrO Kofa BCTaBNAETCS B BEPTU-
KasbHbIA UHTEPBAN NOCNE TOYKM NEPEKTIOYEHNA. B pekomMeHaaupmsx
SMPTE RP165 onpeaenéH AononHUTenbHbI MeToa 00HapyKeHus
1 06paboTkn ownbok AaHHbIx (Error Detection and Handling, EDH)
B popmMatax B1AeO CTaHOaPTHOM YETKOCTH. [TpoBepKa AaHHbIX Nos-
Horo nons (Full Field, FF) n aktuHoro n3obpaxeHws (Active Picture,
AP) ocyLiecTBNSETCS pasaenbHo, Npy 3ToM 16-paspaaHoe CNoBo
kopa LK reHeprpyeTcd oavH pas B NpoooskeHve nons. MNposep-
Ka JaHHbIX MOMHOMO NOJS OXBATHIBAET BCE NEPEaBAEMbIE AAHHbBIE,
3a VUCKIIOYEHNEM CTPOK, 3ape3epBMPOBAHHbIX A1 BEPTUKANIbHOIO
MHTEPBana nepeknoyeHnd (ctpoku 9-11 ana popmatos ¢ 525 cTpo-
Kamu Uav CTPoKK 5-7 ons GopmMaTtos ¢ 625 ctpokamin). B npouecce
KOHTPONSA JaHHbIX aKTUBHOMO M300PaXeHVs BbINOAHAETCS NPOBEPKa
TOBKO CNOB A@HHbIX aKTMBHOIO BUAEO Mexady naketamm SAV 1 EAV,
npw 3TOM Camu NakeTbl He NPOBEPSIOTCS. [pOBEPKA OaHHbBIX aKTVIB-
HOro M306PaxXeHNs He OXBATLIBAET TakXe ¥ MONYCTPOKM aKTUBHOMO
BMaeocuUrHana.
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Puc. 79. Oto6paxerue 3HadqeHuin EDH curtana SD Ha akpaHe pacTepaiidepa WVR7120 8
pexume «Video Session»

LIndpoBble MOHUTOPLI CUrHAN0B 00ECMNEYMBAIOT BLIBOL, HA SKpaH
3HavyeHnin EDH CRC, nHamkaumio BKIIOYEHUI CUrHanmn3aLumn,

a Takxe oTobpaxeHve ownbok B LIMK aaHHbIX NOAHOrO nons

(puc. 79). B curHanax apkocTu U UBETHOCTM GOPMATOB BbICOKO
yétkocTn koapl LIVIK cneoytoT 3a naketamu EAV 1 cHéTHmnkamn
CTPOK CNyxebHbIx AaHHbIX. B COOTBETCTBMM CO CcTaHaapToM SMPTE
292M B HEKOTOPbLIX hOpmMaTax BUAEO BHICOKON YETKOCTU koabl LIVIK
cnenyioT 3a naketamm EAV 1 Homepamm CTpok, No3TOMY NpoBepka
LMKIMYECKOrO 130BITOYHOIO KOAa OCYLLECTBASETCA NOCTPOYHO,
oToenbHo and kaHanos apkoctn (Y-CRC) n ugetHocTn (C-CRC).
Taknum 06pa3om, 0NepaTop UMEEeT BO3SMOXHOCTb OTCNEXVBATb
KONMYECTBO OLUMOOK, NOSBASIOLLMXCS B MPOLECCE MPOXOXAEHNS
curHana no kaHany nepegadv. B noeansHom ciydae npubop noka-
XET HyNeBOE KONMMYECTBO OWMOOK, YTO YyKa3biBAET HA OTIMHHOE
COCTOSHVE KaHana nepeaaqn curHana. Ecnm Kkonn4ecTso owmnbok
Ha4MHaeT pacTu, To onepaTop 0643aTeNbHO A0MKEH 00PaTUTbL

Ha 3TO BHMMaHKe. BospacTaHve 4acToTsl NOABNEHNS OWWMOOK 10
O[IHO OWKNOKM B HaC WX B MUHYTY CBUAETENLCTBYET O TOM, YTO
cuctema npubamkaeTcs K «LwdpoBoint ame» (digital cliff), 1. e.
COCTOAHMIO, MPY KOTOPOM MPOUCXOOUT CTPEMUTENBHOE 3allyM-

YuebHoe nocobue

Puc. 80. Oto6paxerue 3HaqeHunin CRC curHana HD Ha akpaHe MoHutopa WFM7 120 B pexiu-
Me «Video Session»

NeHne v nponafaHve curiana. B aTom cnyyae kaHan nepenaqun
J0/XEH OblThb TWATENbHO 06CNEA0BAH C LIENbIO NoKanuaaumum npu-
YUH NOSIBNEHMS OLMOOK eLWe [0 HACTYNNeHus oTkasa, KOTOpbIN
CEPbESHO 3aTPYAHUT UK caenaeT BOoOLIE HEBO3MOXHbIM OOHa-
pyXeHve owmnbok B TpakTe. Ha puc. 80 nokasaH akpaH MOHUTOPa
curtanoB WFM7120 B pexmme «Video Session», Ha KOTOPOM OTO-
BpaxeHbl HakonneHHsle ownbkn gns kaHanos Y 1 C gns curHana
BWOEO0 BLICOKOM YETKOCTW. Ha ancnnee nokasmbiBaeTcs He TONbKO
KONMYECTBO 0OHAPYXEHHbIX OLWMOOK, HO Takxe 1 CTaTucTinka
OLWWBOK OTHOCKTENBHO KONMYECTBA NoAe 1 NPOAOIXMUTENbHOCTY
(B CeKyHAax) KOHTPONNPYEMbIX BDEMEHHbIX MHTEPBANOB. [epe-
yCTaHOBKa BPEMEHV NPUBOAUT K MEPE3anyCKy BbIYUCAEHNS KOAOB 1
KOHTpONs curHana. Mpu oBHapyXeHUy 3HaYNTENBHOMO KOMYecTBa
owwnbok koga LUK HeobxoamMmo NpoBECTM AONOAHUTENBHYIO Ana-
FHOCTUKY CUrHaNbHOrO TpakTa C MCNONb30BaHNEM PEXMMOB «[ Nas-
KOBas anarpammar» 1 «xutrep». ECnmn Ha ancnnee HabnoaaeTcs
CYLLECTBEHHbIN POCT OWMOOK LUMKANYECKOr0 M3BBITOYHOrO KOAa,
T.€. €CV OWNOKN NOABASIOTCA EXEMUHYTHO MW AaXe EXECEKYH-
HO, TO 3TO CBUAETENbCTBYET O NPUOAVXEHNUN CUCTEMBI K KDUTUYE-
CKOMY COCTOSIHWMIO, 33 KOTOPBIM NOCNeayeT GatabHblil OTKas.
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YuyebHoe nocobve

0,8B Oxuttep
£10% ~ —PNe <02E/
M 10y oBY
—» <4— Bpewms Hapac-
TaHusa 20...80%,
ot 0,400 1,5HC
: EQVHUYHBIN _’:

nutepsan (EN)

Puc. 81. OTO@DBDKQHMG rNaskoBom avarpamMmmbl CurHana aaHHbIX B aHanorosomM TpaHcnopT-
HOM NOTOKe

TecTMpoBaHve ¢ NOMOLLIO M1a3KoBOK AvarpamMmbl

[naskoas amarpamma (puc. 81) aBnaeTtcsa ocumnnorpaduyeckmm
NPenCcTaBNeHVEM aHaNOroBOro CUrHana, NePEHOCALLErO AaHHbIE.
BbICOKME 1 HUBKIE YPOBHYM CUrHaNa A0/MKHbl HAAEXHO ONpPeaendTb-
CS NPUEMHMKOM N5t 6€30LWMOOYHOr0 NONYYEHMS AaHHBIX B peasb-
HOM BPeMEHU. B pexrme «[ naskosas avarpaMma» npoBOAATCS
U3MEPEHVT OCHOBHbIX MapaMeTPOB CUrHANA: aMmmInTyabl, BOEMEHN
HapacTaHus, BHIOPOCOB Ha GPOHTE UMNybca. Ecnvn obecneyeHo
TO4HOE BOCCTAHOBJ/IEHNME TAKTOBOIO CUrHana, TO C NMOMOLLIO ras-
KOBOW [Marpammbl BO3MOXHO Takxe M3MepeHne poxanus dhasbl
(mxwTTEpa). [naskoBas avarpamma 0TobpaxaeTcs No Mepe eé
$hOPMMPOBaHMS, A0 Kakol Obl TO HK ObIN0 KOppekLun. B aTol ceasu
BonbLuas 4acTb U3MEPEeHUIA C MCNONb30BaHVEM Ma3KoBOW Ana-
rpaMMbl AOMXHa NPOBOAWTLCS BOAM3W UCTOYHMKA, FOE CUrHan He
NCKaxXaeTcs WyMOM 1 CNaaoM 4aCTOTHOW XapakTepucTvki, B cTaH-
naptax SMPTE259M, SMPTE292 1 RP184 onpepeneHsl Havbonee
BaXXHbIe XapakTepucTUKK CUrHana, B TOM 41Cie aMnanTyaa, Bpems
HapacTaHnsa 1 oxuUTTep. YacToTta 1 Nepunop, curHana 3aaaTcs
reHepaTopOM CYHXPOHU3MPYIOLLMX MMAYbCOB, BbiPabaThiBAIOLLIM
NCXOOHbIV curHan. EouHuyHbiM nHTepeanom (EN, Ul) HasbiBaeT-

CH VIHTEPBA BPEMEHN MEXAY ABYMA COCEAHNMM NEPEXoamML,
KOTOPbIN YCNEHHO PaBEH BENVYMHE, 0OPATHOWM TaKTOBOW 4acToTe
curiana. ns umdpoBbiX KOMNOHEHTHLIX cUcTeM ¢ 525 1 625 cTpo-
kamu, B coOTBETCTBUN ¢ SMPTE 259M, eavHUYHbIN MHTEPBaN paBeH
3,7 HC, a ANd CUCTEM BMOEO BbICOKOW YETKOCTW, B COOTBETCTBUM C
SMPTE 292M, oH paBeH 673,4 nc. MNpueMHUK onpeaenseT Hanudme
BBICOKOIO MM HU3KOTO YPOBHS CHrHana B LEHTPE Kaxaoro rnaska
1 TakMm 00pasoM NPUHMMAET NOCNea0BaTeNbHbIE AaHHbIE. Tak Kak
WYM 1 IXXWUTTEP BO3PACTAIOT MO MEepe PacnpOCTPaHEHUs CUrHana

B KaHane nepenayn, Hanbonee LenecoobpasHo 6patb OTCHETHI B
LieHTpe rnaska (NpobHas To4Ka), rae ero PackpbITe MakCcumMansHoO
(pvc. 82). HekoTopble NPUEMHMKYM BEIOMPAIOT MONOXEHME NPOOHOM
TOYKM B GUKCUPOBAHHBIA MOMEHT BDEMEHW NOCIE TOYKM MEPEXOAA.
Jiobble apdeKTh, BbI3bIBAIOLLME 3aKPbITNE rNasdka, MoryT CHU-
XaTb NMONE3HOCTb NPUHUMAEMOrO CurHana. B KOMMYHUKAUMOHHbIX
cucTemax ¢ nNpsMbIM CnpasieHrem ownbok TOYHOE BOCCTAHOB-
NeHne AaHHbIX MOXET ObiTb OCYLLECTBAEHO Aaxe NP NPaKTUHECKM
NOSIHOCTBIO 3aKPLITOM rnaske. [11s KOppekTHOM nepeaayn nocne-
[0BaTeNbHOr0 LUMPPOBOro B1aeo Tpedyetcs, YToObl KOap ULIMEHT
OWNOOK MMEN MUHUMANbHOE 3HaYeHne. A NoCne KOPPEKLUWN Npu-
EMHVIKa 1a30K [OKEH ObiThb LMPOKO OTKPBITHIM 1 YUCTHIM. BCE
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xuttep

Wym

MpoGHasa Touka

Puc. 82. BocctaHoBeH e AaHHbIX NOCNeA0BaTENbHOMO CrHana

3T0 HEOOXOAMMO, NOTOMY HTO B CWITy CBOEN Cly4anHOW Nprpoapl
NPOLECCHI, BbI3bIBAIOLLVE 3aKPbLITVE raska, UMEIOT CTaTUCTUYECKHI
«lNend», KOTOPBIA MOXET CNYXUTb MPUYNHON NOABNEHNA DEAKMX,
HO BCE PaBHO HENPYIEMAEMBIX OLUIMOOK. HOpMaTVBHBIMM AOKYMEH-
Tamy ONPENENEHO, HTO AONYCTUMBI YPOBEHb [XXUTTEPA JOSIKEH
cocTaBnaTh He 6onee 0,2 EV. [Ina undpoBbiX KOMIOHEHTHbIX
cucTeM ¢ 525 1 625 CTpokamu OH He J0/XeH npesbiwath 740 nc,

a N9 CUCTEM BWAEO BBICOKOWM YETKOCTU — He 6onee 134,7 nc.
LIndpoBble C1CTEMBI MOTYT paboTaThb NPKY YPOBHAX IXUTTEPA, Aaxe
BBIXOAALLMX 33 YKa3aHHbIE NPEeenbl, HO PaHo 1Y NO3AHO BCE PaBHO
OyayT BbIXOAUTb 13 CTPOA. OCHOBOW GYHKLIMOHMPOBAHWS LMPPOBOI
CUCTEMBI ABNAETCS COXPAHEHME XOPOLLEro KayecTBa curHana ans
NoOAEPXaHNA CUCTEMBI B PA00TOCNOCOOHOM COCTOSHAM U NpeaoT-
BPALLEHWS OTKa30B, KOTOPbLIE MOTYT NPUBECTM K NaAgHNIO B «LdpO-
BYIO AMY». AMNIMTYOa CUrHaNa B3avMOCBSA3aHa C YyPOBHEM LYMOB.
BaxH0O TOYHO 3HATb ammnTyady, NOTOMY YTO NMPUEMHMK OLUEHWNBAET
3HaveHne Tpebyemolt BbICOKOYaCTOTHOM KOPPEKLIMM (BbIDABHM-
BaHVIst), OCHOBBIBASICh HA BEJIMYMHE OCTABLLIENCS B MPVHUMAEMOM
CUrHane aHepruv NoayTakToBOW YacToThl. Ecav nepepatyvk oynet
nepenaearth CUrHan ¢ HENPaBWIbHOW aMmIUTYAON, TO 3TO NpUBE-
LET K TOMY, YTO B MPUEMHWIKE, COOTBETCTBEHHO, OYAET NPUMEHEHO
HEKOPPEKTHOE BbIPABHMBAHWE, BCIEACTBME Yero curHan oyaer
NCKaXEH. VI3MEPEHNA BPEMEHW HapaCTaHWst NPOU3BOOATCA MEXIY
Toukamu, cootseTcTyowmmMr 20 % 1 80 % OT ypOBHS CyrHana, 4to
CBOVICTBEHHO YCTPOWCTBAM C AMUTTEPHO-CBS3aHHOM norukor (ECL).
HenpaBnnbHbIE 3HAYEHNA BPEMEHW HAPACTaHWS BbI3bIBAIOT MCKaXe-
HWS CUrHana B BUAE «3BOHA» UM BEIOPOCOB, a U3NLLIHE YBENUHEH-
HOE BPems HapacTaHWs (3aTAHYTLIN U 3aBaNeHHbIN GPOHT) MOXET
NPUBECTU K HEOOMYCTUMOMY YMEHBLIEHNIO BDEMEHM, IOCTYMHOMO
ANS NPOBEAEHMS N3MEPEHNIA BHYTPK rnaska. Beibpocsl Ha GpoHTe
NMNYNbCA, Kak NpaBuno, ABASI0TCS CNeACTBUEM HEOAHOPOOHO-

CTW UMNeaaHca i 06paTHbIX NOTepPb 13-3a HECOrNacOBaHHOCTM
JIVHWW MEXAY NepeaaTHnkoM 1 NPUEMHUKOM. [11s npoBeaeHus

3O OEKTVBHOMO TECTUPOBAHNSA C LIENBIO KOPPEKTHOW OLIEHKM corna-
COBaHMA Ha NPUEMHOM KOHLE TPEOYETCH, YTOOBI N3MEPUTENBHbI
npvOOP ObIN OCHALLEH BEICOKO3MOEKTUBHBIM NPOXOAHBIM BXOIOM,
KOTOPbI NO3BONSIET BUAETL BCE AEDEKTHI, BbI3bIBAEMbIE TECTVIDYE-
MOV OKOHEYHOW Harpyskoit. Motepu B kabene 00bl4HO YMEHbBLLAIOT
BUAVMMOCTb OTPAXEHUI, 0COOEHHO Ha CKOPOCTAX Nepeaaqvt AaHHbIX
1,485 ['OUT/C 1 BbILE, KOTOPBIE NPUCYLLIM BUAEO BEICOKOM YETKOCTH.
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Puc. 83. OTobpaxeHne ras3koBoi ayarpamMmmbl HECOrNacoOBaHHOMO kaHana Ha aucniee
WFM7120

LindpoBble BXOObl BUOEOYCTPONCTB BHICOKOM YETKOCTU 0OBIMHO
VIMEIOT BHYTPEHHIOIO COMMAacOBaHHYIO HarpysKy, NO3TOMY MOHWTO-
PUWHT B pabo4em pexmnmMe ¢ NOMOLLbIO Fa3koBOW Avarpammbl He
NO3BOMUT NPOBOANUTbL TECTVMPOBAHWE KaHaN0B nepeaaqn (kabenen),
N0 KOTOPbLIM OCYLLECTBAAETCA NofJaqa curHana B apyrne yeTpon-
cTBa. TeCcTrpoBaHne 000pPya0BaHNA B HEPabo4YeM pexmme NpoBo-
LATCA NYTEM 3aMEHBI MCTOYHWKA CUTHAN0B TECTOBBIM MEHEPATOPOM.
MOHWTOP CUrHanoB Npw 3TOM paboTaeT B PeXMMe rNa3koBoi
anarpammel ¥ MCNOMb3YeTCs B Ka4eCcTse NpuémHuka. [ins tectv-
POBaHNA C MCMNONb30BAHMEM Ma3KOBOV AnarpamMmmMbsl HEOOX0OMM
ocumnnorpad ¢ M3BECTHOW YaCTOTHOWM XapakTePUCTNKOW, NPEBbI-
LWaIoLLEN LMPWHY NONOCHI YaCTOT TPAHCNOPTHOMO NOTOKA AaHHbIX.
[na n3mepeHunii no rnaskoeowv avarpammMe 00bIHHO NPUMEHSIIOTCS
BbIOOPOYHbIE METOAb. MoHuTOpL curHanos WVR7120 n WFM7120/
WFM6120 06ecneqnBaioT n3MepeHiis ra3koBoi auarpamMmmel

[19 NOTOKOB AaHHbBIX BUOEO CTAHOAPTHON YETKOCTU LUMPUHON

270 MouT/c, a MoHuTopsl WVR7120 nnn WFM7120 — ang noto-
KOB A@HHbIX BUAEO BLICOKOW YETKOCTU WwmpuHon 1,485 Iout/c. Otn
LMPPOBBIE MOHWTOPbI CUFHAN0B 06ECMEeYMBAatOT LIENbI Paa, npe-
VIMYLLLECTB, NOCKOMbKY AAl0T BOSMOXHOCTb M3BNEKaTb, 3MEpsiTh 1
oTobpaxarts BuaeoaaHHele. [naskosas anarpamma MoxeT oTobpa-
XaTbCA B BUE HANOXEHNA OPYT HA Apyra TPEXOUTHbLIX AaHHbIX (TPEX-
FNasKkoBbLIN PEXMM), HTO NO3BONAET HAbNOaaTb XNTTED, HEKOpPe-
nvposarHbid 10- 1 20-paspsaHeiM CnoBam AaHHbIX. Kpome Toro,
aucnnen MoxeT BbiTb HACTPOEH Ha pexum HabnoaeHnsa 10-pas-
PAAHBIX KOPPEAMPOBAHHBIX CNOB AaHHbIX AN1S BUAEO CTaHAapTHOM
4ETKOCTV MK 20-pa3psaaHbix CNOB AaHHBIX 419 BUOEO BHICOKOR YET-
KOCTW. ICNONb3yA CUHXPOHM3ALMIO Pa3BEPTKM MOHUTOPA CUIHANOB
NO B1AEOCTPOKAM ¥ BUOEONONAM, MOXHO Nerko Habnoaars B N0TO-
K€ JaHHbIX CMELLEHME N0 NOCTOAHHOMY TOKY, KOPPEAMPOBaHHOE CO
CTPOYHBIMM 1 KaApOBbIMV BUAEOAAGHHBIMU.

MoHMMaHNE HEKOTOPbIX XapakTepHbIX 0COOEHHOCTEN pexunmMa rnas-
KOBOW ApnarpaMmbl CnOCOOCTBYET Bonee 3hdOEKTUBHOMY BbISBNEHMIO
HEWCNPAaBHOCTEN B CUrHANBHOM TpakTe. B CBA3M C BBICOKOW TakTo-
BOW 4aCTOTOW CUrHana npasuibHOE cornacosanve B cucteme HD-
SDI nprobpeTtaeT 0cobyto 3HaYMMOCTb. HenpasuibHoe cornaco-

YuebHoe nocobue

Puc. 84. OtobpaxeHie raskosoil AvarpaMMbl HECYIMMETPUYHOTO KaHana Ha aycnnee
WFM7120

BaHVIE MOXET MPUBECTU K TOMY, YTO HE BCS 3Heprvs curHana oyaet
NOrowWeHa OKOHEYHOW HarpysKon nnn NPUEMHBIM YCTPONCTBOM.
OcTaTo4Has sHeprua OyaeT OTpaxaTbCs 00parTHO No kabeno,
00pasyst CTOAYYIO BOMHY. Takve OTpaxeHWs NopoXaaioT B CurHane
«3BOH» (HI3KO4YACTOTHLIE MOMEXH), U NONb3oBaTeNb OyaeT Habnio-
[aTb BEIOPOCHI V1 NPOBabl Ha r1a3koBo Anarpamme (CM. puc. 83).
Cnepnyet 06patiTb BHIUMAHWE, YTO Takas ombKa cornacoBaHms
cama no cebe He Bhbi3biBaeT Npobnem B Npuéme curHana. Bmecte
C TeM, 3OOEKTHl OT 3TOM OLLIMOKM HakNaablBaIOTCH Ha 3P OEKTHI,
BbI3blBAEMbIE [PYTVIMY OLIMOKAMK, YTO NPUBOOMT K 60Nee ObICTPOMY
3aKPLITUIO rNaska. 3akpbIThli r1a30K, B CBOKO O4epedb, YMEHbLLIAET
BO3MOXHOCTV MPUEMHYKA NO BOCCTAHOBIEHWIO TAKTOBOW 4aCTOTHI 1
LAaHHbIX U3 CUrHana.

Kak mpaBuno, Toyka nepeceqeHna GPOHTOB CUrHana HaxoamTcs
nocepenrHe raskoBov aMarpammbl, T.e. Ha YPOBHE, COOTBET-
cTyloulem nonosnHe (50 %) amnautyasl uMnynsca. Koraa spems
HapacTaHva v Bpems cnaga GPOHTOB CUrHana He paBHbl MeXy
COOO0M, MPOUCXOANT CMELLEHNE TNasKoBOW Avarpammel OT cepe-
OnHHOM (50 %) ToukKM. BenmurHa cMeLeHnst 3aB1cuT OT CTeNeHN
pasMyMa Mexay HapacTaloLym 1 cnagaloLmmM GporTamm. CBsAsb
N0 NEPEMEHHOMY TOKY BHYTPM YCTPOMCTBA BbI3bIBAET CMELLEHNE
BbICOKOrO YPOBHS CUrHana 6amke K npoOHOM TOUKE, YMEHbLLIAs
3anac nomexoyctondnsocTy. O0bIHHO curHanel SDI nMetoT cnm-
METPUYHbIE BPOHTHI, Y KOTOPBIX 3HAYEHWA BPEMEHW HAPACTaHUA 1
cnafa paBHbl, HO aCYMMETPUYHBIE IHEVHBIE GOPMMPOBATENN 1
NCTOYHVIKM OMTUHECKMX CUTHANOB (HANPUMED, NTa3epbl) MOMYT BHO-
CUTb NCKAXEHNS B CUMMETPUYHOCTL GPOHTOB, Kak 3TO NOKa3aHo
Ha pucyHke 84. BmecTe ¢ TeM, HECMOTPS Ha CBOIO BAKHOCTb, 9TU
NCTOYHMKM aCMMMETPUM HE OKa3bIBAIOT CYLLECTBEHHOIO BAVAHMS Ha
nepexoaHble NPOLECCH B CUrHane. Tak, B 4aCTHOCTW, ocnabnerune
curHana B kabene Bbli3biBaeT ropasdno 6onee cepbe3Hbie N3MeHe-
HWS B OINTENBHOCTN OPOHTOB. BE3 COOTBETCTBYIOLLEN KOMMNEHCA-
LWV VN OPYrov KOPPEKTUPOBKM aCUMMETPUK B curHanax SDI yxya-
LAI0T 3anac NOMEXOYCTOMYMBOCTY OTHOCUTENBHO NPOOHON TOHKM,
NCNOSb3YEMON NPU AEKOANPOBAHMN, YTO B UTOME MOXET MPUBECTY
K OWMOKamM OekoavpoBaHns.
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YuyebHoe nocobve

B pesynbTate yBennieHnsa AnvHel kabens Mexay MCTOYHUKOM CUrHa-
Na v U3SMEPUTENbHBIM NPMOOPOM NPOUCXOAUT OCNabneHne curHana
(yMeHbLUEHNE ero amnanTypl), @ 4aCTOTHbIE MOTEPK B KaDeNe BbI3bl-
BaIOT YBEMYEHME BDEMEHN HAPACTaHWa 1 cnaaa GPOHTOB CyrHana.
C yBenuyeHvieM avHbl kabens nponcxoamnT NOCTENEHHOE 3aKpbITHE
rnaska, NO3TOMY rNaskoBas auarpamma 0To6paxaeTcs Ha aucnnee
He BnonHe oT4ETMBO. OOHAKO A0 ONPEAENEHHOrO MOMEHTa 3TOT
CUrHan BCE eLlg MOXET OblTb AEKOANPOBAH NPaBUIbHO, MOTOMY YTO
KOPPEKTMPYIOLWAs cucTeMa B COCTOAHMIN BOCCTAHOBWTL MOTOK JaH-
HbIX. HO ecnn n3-3a yBenmyeHnsa annHel kabens ka4ecTBo curHana
SDI yxyaLumnoch Tak, Kak 870 NoKasaHo Ha PUCYHKE 77, TO pacKpbiB
rNaskoBOW onarpammbl yxe He MOXET ObiTb BUOEH A0MXHBIM 06pa-
30M. B Takunx cnyyaax onepatop MOXET BOCMOb30BATLCH PEXU-
MOM KOPPEKUWY (BBIPABHMBAHMA) MA3KOBOW AMarpamMmel, KOTOPbIV
nmeetcs B nprbopax Tektronix WFM7120/WFM6120. C nomMoLLbio
BCTPOEHHOI0O SKBanansepa npov3BoanTCa KOPPEKLWSA CUrHana, B
pe3ynbTaTe Yero OH MOXET ObiTb OTOOPAXEH Ha OWCNee B BUAE,
NOKa3aHHOM Ha pucyHke 85. B aToW CBS3M KpaliHe XenatensHo,
4TOObI NPUEMHIK OblT OCHALLEH COOTBETCTBYIOLLMM afanTUBHBIM
KOMMEHCaTOPOM, KOTOPbIM Okl Obl CNOCOOEH BOCCTAHOBWTL MCKa-
XEHHbBIN CrHan. BmecTe ¢ Tem, He0OXOAMMO NOMHWTb, YTO HE BCE
NPVEMHUKIA UMEIOT OJINHAKOBYIO KOHCTPYKUMIO, NOSTOMY BMOJHE
BO3MOXHO, 4TO HEKOTOPbIE YCTPOMCTBA HE CMOTYT BBINONHATL CBOU
dyHKUmN. Ecnv skBanansep nprvbopa cnocobeH BOCCTaHaBNMBATb
[laHHblEe, CKOPPEKTMPOBaHHAsA rNaskoBas anarpamma Oyaet MMeTb
OTKPbITHIN Fa3oK. Ecnv rna3kosas anarpamma 4acTuyHO Uav NONHO-
CTblO 3aKpbiTa, BOCCTAHOBEHWE TaKTOBOW HaCTOThl W AaHHbIX OyaeT
NPeacTaBnaTb 60nee CAOXHYIO 3aaady And NPUEMHOrO YCTPOMCTBA.
B 3TOM Cny4ae pesko NOBbILLAETCA BEPOATHOCTb NOABNEHNSA B NPW-
HIMaeMOM curHane ownbok. Mpy 3TOM OWNOKM AaHHLIX MOPOXOAI0T
Takve 3POEKThI, Kak «1CKPeHne» N300paxeHnns, BuinaaeHne CTpoK

v flaxe 3aMmpaHue kagpa. B aTom ciydae Ha NPUEMHOM KOHLE
CUMHaNbHOrO TPakTa BO3HUKAIOT CepbE3HbIE NPOOAEMEI C Bblaene-
HEM TaKTOBOW YaCTOThl M AaHHbIX 13 curHana SDI. Obecneunsas
MCNpPaBHOE COCTOAHME BU3NYECKOrO YPOBHA CUrHana, MOXHO rapaH-
TMPOBATb, 4TO TaKOro Poaa NPo6aEMbl HE BOSHUKHYT. Pexummel «Eye»
U «Jitter» MOHWTOPOB CMrHANOB KOMMaHUK Tektronix CyLlecTBeHHO
06neryaioT BbISBNEHNE Tak1X OLLINOOK.

TecTmpoBaHve oxutrepa

Tak kak Npu nepefade BUACOAaHHbIX HET OTAENBHOMO TaKTOBOrO
curHana, TakToBas YacToTa A0KHa ObiTb BOCCTAHOBNEHA MYyTEM
onpeaeneHs TakToBbIX MEPEXOOOB B CUrHane AaHHbIX. 3T0 40CTU-
raeTca NyTeM NPAMOro BOCCTAHOBNEHNS SHEPT M B OKDECTHOCTAX
OXMAAEMOrO 3HAYEHNA TAKTOBOW 4acTOThl. [10Ny4eHHas sHeprus
CNYXWT AN YNPaBAEHWS LLIMPOKONONOCHBIM FEHEPATOPOM (C NONO-
cov curHana 5 MIru, v taktosow yactoton 270 My, And curHanos
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Puc. 85. OkHO pexvima Koppekumn ra3koBoi avarpammel B WFM7120

CTaHOAPTHOW YETKOCTH), CUHXPOHM30BAHHBIM C BXOAALLMM CUTHANOM
B pexume, BM3KOM K peasibHOMY BPEMEHW. OTOT reHeparop, B CBOIO
o4epeb, YNPaBAAET reHepaTopoM C HU3KOW NOAOCOM MPOMYCKaHNS
(nonoca cvrHana 10 u, TakToBas Yactota 270 ML, ans curHanos
SD). Mpn n3mepeHnun axuTTepa curHanbl 060MX reHepaTopoB 3aTeM
CpaBHMBAOTCH B (ha30BOM AETEKTOPE (AEMOAYNATOPE), KOTOPLIN
reHepupyeT BbIXOAHOW cyrHan, npeacTaBnsiowmin cobow axunTTep.
Takoi cnocob n3mMepeHnsa OXmUTTepa Ha3biBAeTCS «MeTOA AEMOY-
naunn». BpemerHon oxutTep (timing jitter, abConoTHbIA IXNTTED)
OMNPENENSeTCa Kak M3MEHEHME BO BPEMEHM 3HAYaLLVIX MOMEHTOB
UMdPOBOro curHana (Hanpumep, ToHeK NePeceveHns HyneBoro
YPOBHS) OTHOCUTENBHO CTabUNBHOrO (CBOOOOHOMO OT AXWUTTEPa) Tak-
TOBOrO CWrHana Ha OTHOCWTENBHO HI3KOM YacToTe (06bi4HO 10 L).
[na namepenns oxuTrepa XenarefibHo NCMNoab30BaTh NCXOAHbIN
OMNOPHbIV TAKTOBBI CUrHAN, HO OH OOLIYHO HeJOCTyNeH. [1o3ToMy B
3MEPUTENbHBIX MPMOOPAX HYaCcTO MCNONBL3YIOTCA OTAENbHbIE TAKTO-
Bble TEHEPaToPbl C CUIbHBEIM YCPEOHEHNEM. IXUTTED BblPaBHMBAHNS
(alignment jitter, OTHOCUTENBHBIN [XXUTTED) ONPEOENSETCA KakK N3Me-
HEHMEe BO BDEMEHM 3HaYalLIMX MOMEHTOB LMPPOBOIo CurHana (To4ek
nepeceyeHmst HyIeBOrO YPOBHA) OTHOCUTENBHO BbIIENEHHOIO 13
CWTHaNbHOWM NOCNEea0BATENBHOCTH CMrHANA TaKTOBOW HacTOTh. Hik-
HA9 YaCTOTHAA rpaHMLLa OTHOCUTENBHOTO XXMTTEPA ONPEOENSIETCH
nonocorn nponyckaHna Guastpa B uenn PAMY 1 06b4HO cocTaBnseT
1 kU ans curHanos ctangapTHo Y4€tkocTy 1 100 k'L, 4na curHanos
BbICOKOW YETKOCTY. VIBMEPEHHOE 3HAYEHWE IXUTTEPA BbIDABHMBAHWS
BKNtOYaET B CeO5 BCE COCTABNAOLLYME BhILLE 3TON 4acTOThl. OTHOCH-
TENbHBIV AXUTTEP MOKA3bIBAET CTEMEHb YXYALLIEHWS BOEMEHHOW CTa-
OWNBHOCTY (GPOHTOB TAaKTOBOrO CUrHana.
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Y4yebHoe nocobue

N3meputenbHble nprbopsl Tektronix WFM6120 n WFM7120 nosso-
NAI0T BEIOMPATh GUAbTPLI BEPXHUX HacToT (PBY), ¢ nomoubio
KOTOPbIX MOXHO BBIAENATL SHEPTUIO IXXMnTTEpPa (CM. puc. 86). na
OTOOPaXEHUA BPEMEHHOTO IXMTTEPA UCNONB3YIOTCH AAHHBIE, HE
noageprwmecs Gunstpaumm 1 3aHuMatowme scio nonocy ot 10 Iy
00 5 Mru. JanHble, npowedwine yeped PBY co cpesdom 1 kI (no
YPOBHIO —3 AB), MCNONb3YIOTCA A8 0TOOPaXEHUS AXMUTTEPA BbIPaB-
HMBaHWs ¢ nonocon ot 1kl Ao 5 My, Ina BbiagneHus opyrmx
KOMMOHEHTOB IXMUTTEPA MOTYT UCM0/b30BATECH AOMNONHUTENbHBIE
GUNBTPLI BEPXHMX HacTOT. MOHWTOPEI curHanos Tektronix obecne-
4MBAIOT NPAMOE CYUTHIBAHNE N3MEPEHHOIO 3HAYEHWS aMNINTYAbI,
a TaKkxe Bu3yanbHoe 0ToOpaxeHne AeMOAYIMPOBAHHOrO CUrHana
LIXVTTEPA, YTO NOMOraeT 6onee 3hOEKTUBHO ONPENENdTb NPUYMHLI
nosiBNeHNa Lxmtrepa. MNpruemHkam OaHHbIX B CUrHAIBHOM TPAKTe
JIOBOJTbHO 4aCTO NPWXOOUTCSH BLIAEPXMBATL 3HAYEHUA IXKNTTEP],
CYLLIECTBEHHO NPEBOCXOOALLME BENMYMHEI, ONPEAENEHHbIE PEKO-
meraaunaMu SMPTE, Ho HapacTaHne apoxanus dasskl (yBennde-
H/E [XUTTEepa) NPY NPOXOXAEHNM HECKONbKMX YCTPOVCTB MOXET
MPUBECTY K BHE3ANHOMY 0TKaay. [pobnemMsl pxnTTepa B CUCTEMAX
NOCNEN0BATENBHON NEPeaayn AaHHbIX 0OCYXAAI0TCA B CTaHAapTax
1 pekomeHpaumax SMPTE RP184, EG33 n RP192.

ABNeHve ApoxaHua Gasel B curHane SDI Bbi3biBaET M3MEHEHME
BPEMEHW MPOXOXIEHNA GPOHTOB MMIMYIbCOB, & TAKXE PACLIMPEHNE
06nacT nepexoaa B LUenoM. JXXnTTep MOXET Bb3BaTb CyXeHne nin
3aKPbITVE MAa3KOBOW AMarpammbl, 1 CyLLECTBEHHO 3aTPYAHSET Onpe-
LleneHvie nopora NpUHATAA peLernd. Mo rnaskoson gmarpamme
MOXHO M3MEPUTb TONBKO OLMH EAVMHUHHBIA MHTEDBAN DXUTTEpa —
BPY4HYIO, C MCMOb30BAHVEM KYPCOPOB WK NMYTEM aBTOMATUYECKIX
V3MEPEHWUIN C MHAVKaUMen peaynstaTtoB. Kpome Toro, obHapyxeHmne
VI OTCNEXMBAHWE PEaKO NPOVICXOAALLIMX COOBITUI IKATTEPA MOXET
NPENCTaBNATb HEKOTOPYIO CNIOXHOCTb 13-3a TOr0, YTO MHTEHCHIB-
HOCTb (IPKOCTb) OTOOPAXEHMSA 3TUX COOBITUI MOXET 0Ka3aTbCs 3Ha-
YWTENBHO MEHBLLUEN N0 CPABHEHWIO C PErYAAPHO NOBTOPSIOWMMAICH
dpoHTamm curHana SDI.

Onupst EYE B MoHuTOpax curtanos WEM7120 n WFM6120 nosso-
NAET OCYLWECTBNATb CHUTIBAHNE PE3YNBTATOB M3MEPEHUI IXMTTEPA
C MHOYKaToOpa HENOCPEACTBEHHO B M1a3K0BOW AvarpammMe. Beioa
V3MEPEHHbIX IaHHbIX OCYLLIECTBNSETCA MO0 B €AMHNYHBIX MHTEPBA-
nax, Mmoo B eanHMLax Bpemenn. OTobpaxeHne pesdynsbTaTtos n3me-
PEHN IXUTTEPA HA UHIOMKATOPE B BUAE TEPMOMETPUYECKON LKA
0COBEHHO YI0OHO NS NONEBLIX YCNOBMI 3KCMNyaTaumum, MOCKObKY
06ecne4vBaeT 04eHb NPOCTYI0 GOPMY OMOBELLEHMS O TOM, 4TO
BeMYMHa oxuTTepa curtana SDI BEIXOAWT 3a yCTaHOBNEHHbIE Npe-
nensl (puc. 87). MI3ameHeHue LBeTa LKabl Ha KpaCHbIN Npeaynpex-
[laeT onepartopa 0 BO3MOXHbIX NpobnemMax B cucreme. BenmymHa
nopora BeIOVPAETCs NONb30BATENEM W MOXET ObITb YCTAHOBNEHA UM
B 3aaHHbIX Npeaenax.

Puc. 86. OkHO 0TOBpaxeHns xuTTepa B pexvme Asyx nonei 8 MoHurope WFM7120

Puc. 87. TepmomeTpudeckas Lukana M3MepeHs axurrepa
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YyebHoe nocobue

Pexim namepenus oxuntrepa ¢ unstpom 10 I, Pexum namepenusa pxutrepa ¢ dunstpom 100 My,

Pexvm namepenuns pxutrepa ¢ dunstpom 1 kMy PexuM vameperus pxuttepa ¢ dunstpom 100 KMy

Puc. 88. Pexum namepeHus axmntrepa ¢ pasnnyHbiMy buasTpami
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Pexum 0TobpaxeHst GopMbl CUrHana oxuTrepa, A0CTYNHbIA NPy
yctarnoske onuun PHY B MonuTOpel curHanos Tektronix WFM6120 1
WFM7120, no3BONSIET NoNy4aTh XxapakTepUCTUKM Pa3NMYHBIX TUMOB
[XUTTEPA 1 NPEfoCTaBnaeT 00Mee WIPoKMe BOSMOXHOCTH MO
MCCneaoBanHnio NpobemM IXUTTEPa B CUrHae, Yem PexvM rasko-
BOVI Ayiarpammbl ¥ PEXVIM TEPMOMETPUYECKON Lkanbl. CUrHan LxuT-
Tepa MOXET 0TOOPaxaTbCsa B PeX1Max OAHOM CTPOKM, ABYX CTPOK,
OIHOrO NOAA UM ABYX NONEN OTHOCUTESNBHO 4aCTOThl BUAEOCUTHANA.
Mpwv UccneaoBaHunn DXuTTepa B cuctemMe Havnbonee yaobeH pexmm
[BYX MONEN NP1 OAHOBPEMEHHOM YBENMHEHUM KOG OULMEHTA YCK-
neHns. B HeGOonbLUIMX KONMYECTBAxX AXMTTED NPUCYTCTBYET BO BCEX
cucTemax, 0Hako Nnpu aTOM NINHKA CUrHana AomKHa OblTb FOPU30H-
TansbHOW. [pun yBENNYEHWIN KOIDDULMEHTA YCUNEHVS B IECATL Pa3
Ha aucnnee nprbopa ByayT 0TOOPaxXeHb! BHYTPEHHWE LWyMbl CUCTE-
Mbl. STV LWYMbI UIMEIOT CRYYaliHyI0 NPUPOLY, B NPOTVIBHOM Cy4ae,
BEPOATHO, B CUrHae NpucyTCTBYET NETEPMUHNPOBAHHBIN (DErynsap-
HbI1) KOMIOHEHT OXUTTEPA.

s NpoBEEHNS N3MEPEHUI ONepaTop MOXET BuIGpaTh OAWH 13
BCTPOEHHbLIX GUALTPOB ¢ YactoTol cpesa 10w, 100 My, 1 kI,

10 kI, vnm 100 kIu,. Vicnons3oBaHme aTux GpuabTPpoB NoMoraeT
NOKanM30BaTh NPOGNEMbI AXWUTTEPA, MMEIOLIME YAaCTOTHYIO MPMPOLY.
Ha pucyHke 88 nokadaH npumMep 1Cnob30BaHWS PAsINYHBIX Grnb-
TPOB NMPY U3MEPEHUW JXUTTEPA, NPU 3TOM B OKHE OHOBPEMEHHO
0TOOPAXAIOTCH MHAMKATOP COCTOSHWS AXMTTEPA 1 OCUMANOrpaMMa
CUrHana mxutrepa. MNpun ncnonb3oBaHum GuabTPa C 4aCcTOTON cpesa
10 'L, 3MepeHHoe 3HaueHne pxutrepa coctasmuno okono 0,2 EN,
NpW 3TOM Ha OCUMNNOrpaMme BUAHLI MOMEXI Ha 4acToTe Nonew.
Kpome Toro, npv 0TobpaxeHnn ocuMAnorpaMmbl Ha aucnnee npu-
bopa MOXHO yBWAETL HEOOMbLIOE HEPErYNAPHOE CMELLIEHNE NO BEpP-
Tvkanu. B pesynbTare HabnioaasTcs HeKOTOPOe 3aBblLLIEHNE NOKa3bl-
BaeMbIX MHAMKATOPOM MKOBbIX 3HAYEHWIA AXMTTEPA NO CPABHEHWIO C
V3MEPEHHBIMU HENOCPEACTBEHHO Ha AMcnnee. NpuMeHsas anga name-
peHuii GunbTp ¢ YactoTon cpesa 100 Iy, MOXHO A0OUTLCS YMEHb-
LIEHWSI HEKOTOPbBIX KOMNOHEHTOB XXUTTEPA (B YaCTHOCTH, HU3KOYa-
CTOTHbIX), @ TaKXe CBECTU K MUHVMYMY BEPTUKANbHOE CMELLEHWe
OCUMMNOrpaMMbl, YTO B UTOre JAET 6onee ctabunbHoe n3obpaxe-
H1e curHana. BennuvHa oxutrepa no HoMkatTopy B AaHHOM Chydae
coctasnset 0,12 EV, Tem He MeHee, NoMexu Ha 4acToTe nonew ewe
BVAHbL. VICNOnb30BaHve GunbTpa ¢ 4actoton 1 KIL, NO3BONSET e
00nblUE YMEHBLNTL COCTABASIOLLIME DXMTTEDA, XOTS Cnadble NoMexn

YuebHoe nocobue

Ha YacToTe Nonew BCE ewe NPUCYTCTBYIOT B curHane. Ocumnno-
rpaMma npuHUMaeT B 6onee POBHOW MHWK. 1P MCNONb30BAH
dunbtpoB 100 M v 1 KMy, BENMYMHA IXUTTEPa NO MHOMKATOPY CyLe-
CTBEHHO HE MEHAETCH. VI TONBKO NPUMEHEHWE DUNbTPA C 4aCTOTON
cpesa 100 kI, no3BonseT A0OUTLCS 3HAUUTENBHOMO YMEHbBLIEHNS
BenmyuHel mxuttepa — 10 0,07 EV. Ocupnnorpamma Ha aucnnee
oTobpaxaeTcs B Buae abCcomoTHO POBHOM FOPU30HTaNLHOV MHWN.
B 3TOM cnyyae BbIXOOHbIE MapameTpbl YCTPOMCTBA HAXOAATCS B
npenenax Hopmbl, & BEIXOOHOV CUrHan NpuroaeH Ana Aekoavposa-
HWA Ha BU3MYECKOM YPOBHE. Kak mpasmio npu CokpateHnm nonocsl
NPOMNyCKaHUs U MCNONb30BaHUn GusTpa ¢ 60Nee BEICOKON YaCTOTON
cpesa HabnoaaeTca yMeHbLIEHNE U3MEPEHHOrO 3HAYEHUS XNAT-
Tepa, Kak 310 MMENo MECTO B paCCMOTPEHHOM npumepe. OaHako
nPEeAnONOXMM, YTO Okl MCNONb30BaH GUALTP C O0NEE BICOKOW
4acTOTOM Cpesa, a Nooca NPoMnyckaHus Oonee yskas, Ho 3Ha4eHne
[XUTTEPA NPV 3TOM YBENMYMIOCH. HTO MO0 NOSIBATLCA B CUrHANE
SDI v BbI3BaTh 3TOT 9PPEKT?

B naHHOM Cnydae pesynbtatel U3MEPEHNI MOTYT O3Ha4aTh, YTO B
CUrHane nprcyTCTBOBA MMNYLC IXUTTEPA, 1 3TOT MMMNYSbC HAX0-
AVNCS Ha Camoll rpaHuLLe No0CkH NPONYCKaHys OAHOMO U3 BbIOpaH-
HbIX GUBTPOB. 3Ta cocTanaolan He Obina yaaneHa ¢ NoMOLLbIO
duNbTPa, a BMECTO 3TOro Obina dakTniecky NpoanddepeHuLmpoBa-
Ha, YTO NOCIYXUI0 NMPUYNHON NOSBIEHNS «3BOHA» HA HAPACTAIOLLEM
1 CcnafaouleM GPoHTax MMMyIbCa U BO3PacTaHna BENMYMHbLI [XKATTE-
pa B Npeaenax nonock NPOoMnyckaHua BbIGPaHHOrO GuisTpa.

Bnarogapst BO3MOXHOCTV BEIOOPa HYXHOro GuibTpa, Nonb3oBaTesb
MOXET ONpeaennTb, B Npeaenax Kakom nonockl YacToT NPUCYTCTBYIOT
KOMMOHEHTHI IXUTTEPa. Bonbluas 4acTb YaCTOTHLIX COCTABASOLLIVIX
KpaTHbI YacToTam CTPOK v nonen. C 1x NOMOLLBIO MOXHO NyyLie
MOHATL, KaKue YCTPOWCTBA BHOCAT OCHOBHOW BKNAL, B AXKUTTED MU
npoxoxaeHuy curHana SDI no kanany nepenaqu. Kak npasuno,
cxembl Ha30BoW aBTOMATUHECKOM NOACTPOMKM 4acToThl (PAMY) npu-
EMHVIKOB NMO3BONAIOT HU3KOHACTOTHEIM COCTABNRIOLLIM IXMTTEPA
CBOOOAHO MPOXOAWTL CKBO3b BCE YCTPOMCTBO — OT BXOAA A0 BbIXO-
113, B TO BPEMs Kak Nprbop OTCNEXMBAET [XUTTED, MPUCYTCTBYIOLINI
Ha BXO[€ B YCTPOMCTBO. BbICOKOYACTOTHLIE COCTABASIOLLME AKNTTE-
pa NPeacTaBnsioT O0NbLIYIO CAOXHOCTb /151 OTCNEXVBAHNA CUCTE-
Mot DAY 1 MOryT BbI3BaTb CEPbE3HBIE MPOONEMBI, CBA3AHHBIE C
ONOKMPOBKOV NPUEMHMKA.

www.tektronix.com/video_audio 79



PykOBOACTBO MO MPOBEAEHMIO NBMEPEHUI XapakTEePUCTNK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOW 1 BEICOKOW YETKOCTH

YuyebHoe nocobve

Pexum «SDI Status» (coctoanune SDI curHana)

Kak nokasaHo Ha pycyHke 89, B 0kHe pexwvma «SDI Status» npuso-
[/TCS CBOAHAA MHPOPMAaLMS NO HECKOMbKMM BUAAM U3MEPEHWI
U3MHECKOr0 YPOBHSA. MoHWTOpPEI curHanos WFM7120/6120 v
pactepainsep WVR7120 ¢ yctaHoBneHHOM onuuein EYE moryT BbiTb
CKOHPUIYPVPOBaHbI A1 OTOOPAXEHWS PE3YNbTATOB N3MEPEHWI
O[HOBPEMEHHO BPEMEHHOIO xxuTTEpa (timing jitter) v mxutrepa
BblpaBHMBaHWA (alignment jitter). [nsa atoro ancnnen npnbopa pas-
[DENSeTCs Ha YeTolpe 4acTu (OKHa), NPYYEM OKHa OOWH U [Ba Chnyxar
[INSt OTOOPAXEHMS PE3YNBTATOB M3MEPEHWI aOCOMIOTHOMO XUTTEPA,
a OKHa TPV 1 YeTbipe — OTHOCWTENBHOIO axuTTepa. [pn nsmepeHnn
[XUTTEPA BEIPABHKBAHNA NPUOOPEI MOMYT aBTOMATUHECKN 3MEHSATL
HacTpovikn GunbTpos co 100 KL, (CUrHanbl BLICOKOW YETKOCTM) Ha

1 kU (cvrHanbl CTaHOaPTHOM YETKOCTH), B 3aBUCKMOCTL OT TUNa
N0JaBaEMOro Ha Bxo[ curHana. Kpome Toro, B okHe «SDI Status»
oTobpaxaeTcsa cneumanbHas wkana ans oueHKW gavHel kabens. Ecnv
B NpvOOpE ycTaHoBNEeHa onuys PHY, TO ¢ ero NoMoLLbio MOXHO
OyOeT aBToMaT4ecKn M3MepsTb NapaMeTpbl MaskoBOV AvarpaMmb:
aMNAnTYAY, BDEMS HapacTaHud ¥ Cnaja, a Takke PasdHoCTb MeXay
BPEMEHEM HapacTaHus 1 cnaga GPOHTOB CUrHaNa Ha r1a3koBon
anarpamme. STV aBTOMaTUYECKME M3MEPEHNA 0BECNeYNBaIOT Haw-
6onee To4HbIe 1 HAOEXHbIE 3MEPEHNs xapakTepucTuk GrUanyeckoro
YPOBHS.

I3mepeHnsa 0inHbl kabend

IamepeHns nvHbl kabens HeoOXoauUMbl A5t KONMYECTBEHHOW OLIEH-
K1 pesepBa paboymx xapakTepyCTK annapaTypbl B kaHane nepe-
naqn. BonbLUMHCTBO NPOU3BOANTENEN rapaHTUPYIOT Pab0TOCNOCO0-
HOCTb CBOEr0 000PY/A0BaHNS B ykadaHHbIX B Cneumdukaumnax ama-
Na3oHax TONbKO NPV UCMNONb30BaHNM ONPEAENEHHBIX TUMOB Kabenew.
B ka4ecTBe npumMepa MOXHO NPUBECT CNEyIOLLYIO BbIAEPXKY 13
cneundukaumn: «nana3oH KOPPeKUmn NPUEMHIMIKA: O1s CUrHana
SD (tunuyHo) — go 250 M ¢ kabenem Tuna 8281: ona curHana HD
(TvnnyHo) — 0o 100 m ¢ kabenem Trna 8281». B gaHHOM npumvepe
cneunpuUMPOBaHHBEIM TMNOM Kabens senseTca kabenb Tvna 8281.
OAHaKo B Kaxaom KOHKPETHOM CTYAMM MOTYT UCMONb30BATLCHA Pas-
HblE TVMbl Kabens. B 3TOM Cyyae HyXHO NPOCTO HACTPOUTb MOHWUTOP
CUrHaNOoB Ha Tvn kabens, cneunerUMPOBaHHbIA NPOV3BOANTENEM
000pyA0BaHNd, 1 MPOBECTU N3MEPEHME AVHbI kabens. Ecnn B
pesynbTate U3MEPEHUS (MPUMEHNUTENBHO K PACCMOTPEHHOMY BbILLE
npvmepy) Byaet nonydeHa senndrHa 80 MEeTPOB, a Mbl 3HAEM, YTO
[IaHHOE YCTPOWCTBO paccymTaHo Ha anvny kabens 4o 100 MeTpos,
TO MOXHO CAENaTh BbIBOA, YTO AAHHbIA CUTHANBHBIA TPAKT MMeeT
3anac 20 MeTpoB. Ecnu B pesynbTaTe n3MepeHus Nony4eHo 3Haqe-
He 6onee 100 METPOB, TO 3TO O3HAYAET, YTO PEKOMEHAOBAHHAS
NPOV3BOAUTENEM BENUYMHA N1 AaHHOIO YCTPOCTBA Oblna NpeBbl-
WweHa. Kak npaBnno, Npov3BOAMTENM YKa3bIBAIOT B CrieuydukaLpmsx
Of/H 13 Hanbonee PacnpOCTPaHEHHbIX TUMOB Kabenem, Ho 3TO
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Puc. 89. OkHo pexwma «SDI Status» MoruTopa WFM7120

BOBCE HE 03HAYaeT, YTO NPV NPOBEAEHUM N3MEDPEHWIA B CTYANM
HYXHO MCMNONb30BaTh UMEHHO ero. MoHUTOpPLI curHanos WFM7120
n WFM6120 obecneumsatoT NpoBeaeHne 3mMepeHnii Co BCemu
TMnamu kabenen, KoTopble 06bIYHO NPUMBOAATCS B CREUUUIKALWSX:
Belden 8281, 1505, 1695A, 1855A, Image 1000 n Canare L5-CFB.
Oneparopy 00CTaTO4HO NPOCTO BEIOPATL NOAXOAALLWMIA T Kabens
13 MEHIO KOHDUIypaLmMn M3MepeHn GrUsnyeckoro yposHs. MNocne
BbIOOPa TVNa kabens HyxHo noaatb curHan SDI Ha BXon, 3Mepw-
TeNbHOrO NPMO0oPA, KOTOPLI MPOBEAET M3MEPEHNE NOTEPL B kKabe-
ne, onHbl kabens 1 npeanonaraemMoro yPOoBHS CUrHana Ha BbIxode
13 UCTOYHVIKA.

Bennymna «Cable Loss» («[loTepw B kabene») NokasbiBaeT YPOBEHb
ocnabneHus curHana s kabene. Motepu B kabene aMepsoTes

B neumbenax (0b). BeanunHa O ob 03Ha4aeT xopoLwmii curHan

¢ yposHem 800 MB, Toraa kak 3HauyeHue —3 b yka3bliBaeT, 4To
ypoBeHb curHana coctasnsaet 0,707 oT ucxoaHoro. Ecnv npeano-
NOXUTb, YTO aMAIUTYAa CUrHana Ha BXoAe B MCCReayeMblii TpakT
coctasnsna 800 MB, Torga ypoBeHb curHana B TOHKE M3MEPEHWIN
COCTaBUT NPUBAM3UTENBHO 565 MB.

BennunHa «Cable Length» («[1nnHa kabens») nokasblBaeT NPOTHKEH-
HOCTb KabeNbHOM NIMHUW OT CTOYHMKA CUrHana 0 MOHUTOPA CHrHa-
no.. Mprbop pPaccUnTLIBAET ANMHY Kabend Ha OCHOBE M3MEPEHHOIO
3Ha4eHns ypPoBHS CurHana Ha BXoae v MHpopmMaLmn o Tune kabens,
BbIOPAHHOM ONEepaTopOM.

BennunHa «Source Level» («<YpOBEHb MCTOYHMKA») MOKa3biBAET pac-
4ETHOE 3HAYeHNe amnaNTyabl CUrHaNa Ha BLIXOAE M3 UCTOHHYIKA.
BolumcnseTcs Ha 0CHOBE NPEANONOXEHNA O HENPEPLIBHOCTY y4acTka
CUrHANBHOrO TPaKTa C Y4ETOM XapakTePUCTUK BbIOPAHHOMO NOb30-
BaTenemM Tuna kabens.
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Takoro Tuna U3MepeHrs 0COBEHHO NONE3HbI NPY NPOBEAEHNY
cepTvduKaLmm CUCTEMBI MV NPOBEPKE XapakTepUCTVK 060pya0-
BaHVs. 3Has 3aaaHHbe B cneupudukaLmm 3Ha4eHns napaMmeTpos
annaparypbl, N0b30BaTENb MOXET AOCTOBEPHO ONPEAENNTb, YTO
[IaHHOE YCTPOVCTBO (PYHKUMOHMPYET B A0NYCTUMbIX Npeaenax.
Mpeanonoxmm, 4To C NOMOLLIBIO MOHUTOPA CUrHaNO0B ObINO Onpe-
[eNEeHo, 4TO ANHa kabensa onsa curHana, NokasaHHOro Ha PUCYHKe
89, coctaBnsaeT 62 meTpa. Toraa Nnonb3oBaTteNlb MOXET CPaBHUTb
STOT PE3ynbTaT USMEPEHMUIA C BENMYMHOM, MPUBEAEHHOW B Cneuy-
duKauwmn, B KOTOPOW yKasaHo, 4To JaHHOE YCTPOMCTBO CNOCOBHO
OCYLLECTBNATL KOPPEKUMIo B AvanasoHe Ao 100 M npw 1cnons3osa-
HM kabenst Tuna Belden 8281. Takum 06pa3oM, CUrHanbHbIA TPAKT
VMeeT 3anac 38 MeTpoB N0 PaboynM XapakTepucTKam AaHHOrO
0060pya0BaHNsd. BCNOMHUM, YTO M3MEPEHWSt NPOBOAUINGH C YHETOM
NPeanoNOXEHUS, YTO KabenbHas NMHUS SBAFETCA HENPEPBLIBHOM.

B HEKOTOPLIX CUTyaLMax He06X04MMO NPOBOAWTL M3MEPEHMS NPY
HaNU4YMM HECKONMbKYIX aKTVBHbIX YCTPOWCTB B CUrHANbHOM TPakKTe.

B nogo0OHbIX Cydaax xenatensHo NOOHEPEAHO N3MEPSTb KaXabil
Y4aCTOK CMIHaNbHOrO TPakTa, NPy STOM K OOHOMY KOHLLY NOAKM04a-
€TCH MCTOYHKK TECTOBOrO CUrHana, a K Apyromy — M3mepuTesbHbIN
nproop. MpK NCNoNb30BaHMK 3TOrO cnocoba MOryT ObITb NOAYYEHHI
Hanbonee HaaeXHble 1 TOYHbIE PE3ybTaThl USMEPEHUI OnHbI Kabe-
N9 Ha KaxJ0M ydacTke cuctemsl. Kpome Toro, B 3ToM crydae obe-
CNeYnBaeTCs AOCTATO4HbIV 3anac paboUmx xapakTePUCTUK Mexay
y4yacTKamu CUrHanbHOro TpakTa. Ecim nansHOCTbL nepenayn curHana
NPEBLILIAET MaKCUManbHYIO ANnHY Kabend, ykasaHHYI0 Npon3BOaNTE-
nem B cneuvdukaumn, Toraa ans obecnedeHns A0MKHOMO kayecTsa
CUrHana B CUrHabHbIN TPaKT HEOOXOAUMO BCTaBWTb AONONHUTENb-
HOE aKTMBHOE YCTPOWCTBO.

BpemeHHble COOTHOLLIEHST MEeXY UCTOYHMKaMK BAOE-
ocnrHana

[ns obecnedeHns nepeaaqrt HENPEPLIBHOMO NOTOKa MHPOPMaLMK
K cpencTeam OTOOpaxeHnsa 1 annapartHbiM cpeacTeam, obpabarbi-
BaOLLWIM CUrHaU1, HE0BX0AMMO, YTOOBI N0OBIE KOMOVHNMPOBAHHbBIE
UM NOCNeaoBaTENBHO KOMMYTUPYEMBIE UCTOYHWKI BUAEOCHUTHaNa
obecneymBani CMHXPOHHOCTb B TOHKE 00beanHEHNS. BpeMeHHble
COOTHOLLIEHMS MEX/ly NOCNEA0BATENBHEIMY LI(POBLIMM BUAEOCUI -
Hanamu, KOTopkle HaxoaaTCs B Npeaenax pabodero ananasoHa npu
VICNONb30BaHUV B CTYAMAHOM 0OOPYAOBAHWM, MOTYT M3MEHSATHCS
OT HECKONbKMX HAHOCEKYHA, A0 HECKOLKNX TENEBU3NOHHBIX CTPOK.
ST BPEMEHHBIE COOTHOLEHNSA MOMYT ObiTb U3MEPEHbBI MYTEM CUH-
XPOHM3aLMN MOHUTOPA CUTHANOB C BHELLHM UCTOYHUKOM CUrHaN0B
V1 CPABHEHWS OTHOCUTENBHBIX NO3ULMIA M3BECTHBIX 3/1EMEHTOB 130-
BpaxeHus.

YuebHoe nocobue

Puc. 90. V13vepeHre MexkaHanbHbIX BDEMEHHbBIX COOTHOWEHWIA C CNONb30BAHEM Nepe-
X0[a 3eNEHbIN/NYPNYyPHbIA

/13mepeHwe BpEMEHHbBIX COOTHOLLIEHNI B PAO0TAIOLLMX CUrHAbHBIX
TpakTax MOXeT ObiTb BBINOAHEHO NPV COBMECTHOM UCMONb30BaHWN
NCMBITATENbHOMO CUrHana BPEMEHHbBIX COOTHOLLEHWIA aKTUBHOMO
n3obpaxenna (Active Picture Timing Test Signal), nony4aemoro ¢
reHepaTopa UmdpoBbix KOMNoHeHToB TG700, a Takke BPEMEHHbIX
KYPCOPOB 1 Cenektopa CTPOK MOHUTOPOB curHanos WFM6E120 vnw
WFM7120. VicnbiTatenbHbiid CUrHan BPEMEHHbIX COOTHOLLIEHWI
aKTMBHOIO 1300paxeHus OyaeT coaepxatb 6enyio NoAocy B APKOCT-
HOW COCTaBNAIOWEN B CNeylowyx CTPOKax:

m 21,262, 284 n 525 — gna popmaTos ¢ 525 cTpokamut;
m 24 310, 336 1 622 — ong popmatos ¢ 625 cTpokamut;

® 1epBast ¥ NOCNEOHAS akTVBHbIE CTPOKM B KaxX/A0M none — ans
dopmartos ¢ 1250, 1125 1 750 cTpokamu.

B pexunme n3mepenmns BDEMEHHbIX COOTHOLEHWIN NCTOYHNKOB
CUrHana, Takux kak BUagoKamMephbl, TENEKMHONPOEKTOPH! K BUaEe-
OMarHUTOMOHbI, MOXHO OTCAIEXMBATL aHANIOrOBOE NPeACTaBNeHNe
OMNOPHOrO CUHXPOCUrHana SAV, KOTOPbI M3MEHAET amnnnTyay B
MOMEHT, KOrla 3aKaH4/BAETCH BEPTUKA/IbHBIA MHTEPBAN raLleHns v
Ha4VHAEeTCA y4aCTOK akTBHOrO BMAEO. [Ins OTOOPaxeHust aHanoro-
BOr0 NPEACTaBNEHUS ONMOPHBIX CUHXPOCKTHANOB MOHWUTOP CUrHaN0B
JO/IKEH OblTb YCTAHOBAEH B PEXUM «PASS» 11 NOAKMNIOYEH K MCTOUYHM-
Ky BHELIHEro onopHoro curHana (EXT REF).
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YuyebHoe nocobve

Puc. 91. CurHan nHBepTVpOBaHHbIX LIBETOBLIX NONOC reHepatopa TG700, pexumsl H MAG,
OVERLAY

Puc. 92. OkHo pexunma «Lightning» («MonHus») aAng curHana UBETOBBIX MONOC C HACHILLEHHO-
cTbio 100%

1amepeHne MexkaHabHbIX BPEMEHHBLIX COOTHOLLEHNIA
KOMMOHEHTHbIX BUOEOCUIHAN0B

BpemeHHbie pasnuums Mexy kaHanamv HM nepeaayy KoMno-
HEHTHOrO BUAEOCHIrHaNa MOryT Bbl3BaTh CEPbE3HBIE NPOOAEMS, 3a
VCKIIOYEHNEM CydaeB, Koraa OLWVOKK o4eHb Manbl. CurHansl MoryT
OTCNEXMBATLCS B LMPPOBOM 00NACTK, HO NOOLIE BPEMEHHBIE OLLINO-
K1, CKOpEee BCEro, BO3HMKAIOT B MCXOOHOM aHaN0roBOM UCTOYHUKE.
Ha CBOEM NyT aHaNoroBble KOMMOHEHTEI CUrHana NPOXOOAT Yepes
PasNMYHbIE KADENW, YCUAUTENN B MATPUYHBIX BUAEOKOMMYTATOPax

¥ Apyrue yeTporcTea. BpemeHHble OLMOKM MOTYT NOABAATLCH B

TOM Crydae, ecnv 060pyaoBaHNe HENPaBUIbHO CMOHTVPOBAHO Uik
HE0CTATOYHO TLLATENbHO OTPEryAMpoBaHo. CyLleCTBYET HECKOBbKO
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METOLOB AJ19 KOHTPONA MEXKAHANbHBIX BPDEMEHHBIX COOTHOLLEHNN
KOMMOHEHTHBIX BAEOCUrHanoB. Janee GyaeT pacCMOTPEH OANH
N3 HUX — METO[, OCUMINOrPaMMbl C MCMONb30BAHNEM NEPEXOAOB
B MICMBITATENIbHOM CUrHane LUBETOBbIX NONOC. B MOHUTOPax B1AEO-
CWTHaNoB KoMnaHum Tektronix B ka4eCTse anbTepHaTUBLI Npeaniara-
loTCa ABa apyrvx 6onee sPOEKTUBHBIX V1 TOYHbIX METOAA KOHTPONS.
OavH 13 H1X peannaoBaH B pexume «Lightning» («<MonHus»), B
HEM WCNOMBb3YETCA CTAHAAPTHBIN NCMBITATENBHbIN CUTHAN LBETO-
BbIX MOMIOC. BTOPOM METOA NONOXEH B OCHOBY pexuma «Bowtie»
(«baboudka»). Ana Hero TpebyeTcs cneunanbHbii CnbITaTeNnbHbI
CUrHas, KOTOPbI MOXET OblTb MOMYYEH C MOMOLLBIO FEHEPATOPOB
KOMMOHEHTHBIX CUrHANOB Tektronix.

MeTon, ocuuinorpaMmbl

[na meToaa ocuunnorpaMmel TpeByeTes TIWATENbHO KanOPOBaHHbIN
TPEXKaHabHBI MOHUTOP BUAEOCUTHANOB (KOHTPOSbHBIA OCUMANO-
rpad), KOTOPLIN MCMONL3YETCA ANA MPOBEPKM, HACKOMBKO OAHOBPE-
MEHHO NOABNAIOTCA NEPEXOABl BO BCEX TPEX KaHanax. Tak, Hanpumep,
CUrHaUT LUBETOBLIX NMOMOC COAEPXMT OLHOBPEMEHHLIE NEPEXoibl BO
BCEX TPEX KaHanax Ha rpaHvuge Mexay 3enEHON 1 nyprypHoV (LBeTa
MamxeHTa) nonocamu (puc. 90).

[na ncnonb3oBaHma MeToAa OCUMINOrPaMMbl, B LIENAX MPOBEPKM,
CUHXPOHM3VPOBaHbI W A0MKHBIM 00Pa30M Nepexoabl Mexay 3ené-
HOW 1 MYPNYyPHOW nonocamu, Tpebyetcs:

1. llopatb curHan UBETOBLIX MONOC B TECTUPYEMYIO CUCTEMY,
a 3aTemM NOOKMOYUTE Er0 K MOHUTOPY BUAEOCUMHAMOB.

2. YCTaHOBMTb MOHUTOP BMAEOCUIHANOB B pexmm PARADE
(«Mokas»), a pexum pa3eeptkn — 1 LINE («1 cTpoka»).

3. [pn HeOBXOOMMOCTV OTPETYIMPOBATL BEPTVKAIBHOE MOJO-
XEHWEe CUrHaNoB Ha AMCnee Takim 00pasoM, HTOOb! CpeHss
TOYKa Nepexoma 3eneHbIn/NypnypHbIN Ha kaHane 1 Haxogunach
Ha AmH1m 350 MB.

4. HacTpowTb OpraHbl yNpaBneHus kaHana 2 1 kaHana 3 takmim
06pa3om, 4ToObl HYNEBOW YPOBEHb KaHana LBETOPa3HOCTHOrO
curHana Haxogmncs Ha navHnm 350 MB (Tak Kak LIBETOPasHOCT-
Hble CUrHabl UMEOT AnanasoH 0T —350 MB 0o +350 MB, 1x
HYNEBOW YPOBEHb HAXOAMTCS B LEHTPE MO BEPTVKANM).

5. Bnibpatb pexumsl WAVEFORM OVERLAY («Hanoxerne
ocumnnorpamm») 1 «Horizontal MAG» («Ycunenwe no ropu-
30HTaNM»).

6. PacnonoxwTb ocuMnnorpaMmbl Mo roOpU3oHTanM Tak, 4Toosbl
nepexofsl Ha ancnnee otobpaxanich A0MKHbIM 00pa3oM. Bee
TPV OCUMANOrPaMMbl IO/KHbI CONTUCE HU nHUK 350 MB.

[eHepaTtop ucneiTatensHelx curHanos Tektronix TG700 MoxeT ObiTb
3anporpaMMmpPOBaH Ha reHepVPOBaHME CheLanbHbIX TECTOBbIX
CUrHanoB MHBEPTUPOBAHHbIX LBETOBbLIX MOMOC, B KOTOPbIX MOPSA0K
LBETOBbIX MOSIOC U3MEHEH Ha NPSIMO NPOTUBONOOXHKIA A9 NONo-
BUHbI KaX40ro nons. ITOT cUrHan aHaumtensHo obneryaeT Habnone-
H1Ee 3a BDEMEHHbIMM Pa3nninamMu Mexay KaHanamuy nyTém npocToi
YCTaHOBKM M0 NMHUW TOYEK NepecedeHst TDEX CUrHanos. PeaynsTtar
nokasaH Ha p1cyHke 91.
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13Mepenre BPEMEHHbBIX COOTHOLLIEHWI B PEXME
«Lightning» (MonHws) unn «MonHrneBnaHasa onarpammar»

PaspaboTaHHbin Komnanven Tektronix pexum «Lightning» («Mon-
HVs») 06ecneynBaeT ObICTPLIE U TOYHBIE N3MEPEHNS MEXKaHANbHbIX
BPEMEHHbIX COOTHOLLEHWI. B pexume «Lightning» ncnonbsyeTcs
VCMBITATENbHbBIA CUTHAN UBETOBLIX MOSOC, & TakXe OTMETKM Ha KOOp-
QWIHATHOMW CETKe, KOTOPLIE NMOKA3bIBAIOT BCE BPEMEHHbIE OLUMOKM.
Tpacca kaxaoro nepexoaa 3eNEHbIA/MyprypHbI AOMKHA NPOTH
4epes LEHTPASbHYIO TOUKY B CEPUM 13 CEMM TOHEK, NePeCekatoLLnX
eé TpaexTopuio. Ha prcyHke 92 nokasaHsl NpasuiibHbIE 3HA4YEHN
BPEMEHHbBIX COOTHOLLEHWI,

PacnonoxerHble Ha 6IM3KOM PaCCTOSIHAM APy OT Apyra TOYKM

[Al0T OPUEHTVPLI A9 NPOBEPKM NEPeXOf0B. 3T TOHKM Pacnono-
XEHbl Ha paccTosHum 40 HC [pyr OT Apyra, B TO BPEMSA Kak paccTo-
AHME MeXy LIMPOKO Pa3HECEHHbIMM TO4KamMi cocTasnseT 80 H.
ONEeKTPOHHasa KoopavHaTHas ceTka N03BONSET n3bexarb apdekToB
HENMHEHOCTV AVCTNER HA OCHOBE 3NEKTPOHHO-TYYEBOV TRYOKM.
ECnv UBETOPA3HOCTHBIM CUrHAN HE COBMAMAET C CUTHANOM APKOCTH,
nepexo/ibl Mexay LIBETOBbIMM TOUKaMu ByayT OTKNOHATLCS. Benu-
4MHa 3TOr0 OTKNOHEHNs ByAET COOTBETCTBOBATL OTHOCUTENBHOMN
3aAepXKe Mexay LBETOPA3HOCTHBIM CUMIHAIOM ¥ CUTHaNOM APKOCTY.
B BepxHel yactu aucnnes 0TobpaxaioTcs pesdynbTaTsl U3MEPEHUS
BPEMEHHbIX COOTHOLLEHWIA Mexay kaHanammn Pb 'Y, a B HUXHENn —
mexay kaHanamm Pr Y. Eciv nepexofisl OTKNOHAIOTCA N0 BEPTUKAIN
B CTOPOHY LIEHTPA B YEPHOW 06nacTH, TO 3TO 03HA4AET 3a4EPXKY
LBETOPA3HOCTHOIO CUrHaNa No OTHOWEHWIO K CUrHany ApkocTu. Ecnm
nepexo/ibl OTKNOHSAIOTCA NO BEPTUKaAM OT LeHTpa B 6enoi obnacty,
TO 3TO 03HAYAET, 4TO LBETOPA3HOCTHBINA CUrHA ONepexaeT CurHan
APKOCTH.

Metop, «Bowtie» («<babouka»)

[ns namepernin B pexmnmve «Bowtie» («babodka») HyxeH cneuyans-
HbI UCMBITATENBHbIA CUIHAS, B KOTOPOM HaCTOThl CUrHANIOB KaHANOB
LBETHOCTW HEMHOIO OT/IMYAIOTCS OT HaCTOT CUrHAOB B KaHane sipko-
cTn. [ng GopmMaToB CTaHAAPTHOW HYETKOCTU B KaHan 9PKOCTV BXOANUT
NakeT CUHycomaanbHbIX curHanos ¢ Yactotor 500 kI, a B kaxapii

3 [BYX KaHaNOB LIBETHOCTW — NakeThl CUrHanos ¢ Yactoton 502 k',
(prc. 93). s NOBbILLIEHNS HYBCTBUTENBHOCTV M3MEPEHNIA C MOMOLLBIO
5TOr0 METOZA MOIYT UCTMOb30BATLCA M APYrE 3HAYEHNA YaCTOT.

Ina TecTMpoBaHNA KOMMOHEHTOB CUCTEM BBICOKOW YETKOCTN MOTYT
ObITb BbIOPaHbl NakeThl ¢ 601ee BLICOKMMYM 3HaYEHUAMI 4acToT. Map-
Kepbl, CO3aBaeMble B HEKOTOPBIX CTPOKAxX kaHana apkocTu, Cnyxar B
Ka4eCTBe 31eKTPOHHON LWKasbl NPV U3MEPEHNUN OTHOCUTENBHBIX BPE-
MEHHbIX OLIMOOK. Mpu cnonb3oBaHuUK NakeTos ¢ Yactotamum 500 kI
1 502 KL, 60Nee BbICOKMIA LIEHTPANbHBIA Mapkep 03HaYaeT HyneBylo
OLLMOKY, OCTasbHbIE MapKepbl PacnoNoXeHbl Ha paccTosHUM 20 HC
Jpyr oT apyra. Tpy naketa CUHYCOMAANbHbIX CUrHAN0B reHepUPYIoT-
Cs1 TakvM 00pasoM, HTOObI OHV TOYHO COBMadann nNo Gase B LEHTPE.
Bcneacteme pa3HoCTM HaCTOT ABa KaHana UBETHOCTY ByayT UMETb
3Ha4UTENBHOE PACXOXAeHe NO Bade C KaHanoM SpKocTV No 0be
CTOPOHbI OT LIEHTPA.

YuebHoe nocobue

Puc. 93. VicnbitatensHbiii curHan «Bowtie» («babouka»)

MOHWTOP BUAEOCUITHANOB BLIMUTAET CUrHAN OOHOIO 13 KaHanoB
UBETHOCTV 13 CUrHana kaHana spkocTi i NEBOW YaCTv AMCTIES,
1 CUrHaN BTOPOrO KaHana LBETHOCTW 13 CUrHana kaHana spko-

CTvi ONA NpaBOK YacTv aucnned. B pesynbTarte kaxaon onepaumn
BbIYMTAHMSA MOMYHAETCH HYNEBOE 3HAYEHME B TOHKE, B KOTOPOW ABa
KOMMOHEHTA TOYHO COBMAJAoT Mo $ase (B MAeanbHOM Ciy4ae — B
LeHTpe). OTHOCUTENbHAas BPEMEHHAs OLLIMOKa MeXay OHIM KaHa-
JIOM UBETHOCTU 11 KaHANIOM SPKOCTH, HANPUMED, N3MEHSAET 3HAYEHNE
OTHOCWTENBHOW (hasbl MEXAY ABYMS KaHanamu, COBUras Hynesyio
TO4KY COOTBETCTBYIOLLErO KaHana B CTOPOHY OT LIEHTPa AnCnnes.
COBUr HYNEBOW TOYKM BNEBO OT LIEHTPA 03HAYaET, YTO KaHan LiBe-
TOPA3HOCTHOIO CUrHana OnepexaeT KaHan curHana apkocTu. Ecnm
HyneBas To4Ka COBUraeTcd BNpaBo OT LEHTPA, TO 3TO 03HAYAET, HTO
LBETOPA3HOCTHbBIN CUMHA 3anadabiBaeT MO OTHOLEHWIO K CUrHany
APKOCTH.

Hynesas Touka, BHE 3aBUCKMMOCTY OT €€ NONOXEHNA, OyOeT UMETb
aMIMTYay PaBHyIO HysIo TOMbKO B TOM Criyyae, ecnuv OyayT paBHb
aMInTYabl CUHYCOMAANBHBIX CUrHANOB B ABYx Naketax. OTHOCH-
TeNbHas OLMOKa amnAnTYAbl MPUBOAWT K PACLUMPEHWIO HYNEBOrO
NHTEPBANA, 4TO 3aTPYAHAET ONPEOENEHNEe YNCIEHHOMO 3HaYEHNS
NPOMEXYTKOB BPEMEHW. [1Ns TOYHOrO ONpeneneHna BPEMEHHbIX
COOTHOLLIEHUI HEOOXOAMMO CHavana TulaTeNlbHO HaCTPOWTh amnau-
TyAbl CUrHANOB B TECTUPYEMOM 000pYA0BaHNM. Hannyne owmoku
ycuneHvs B kaHane spkoctn (CH1) ByaeT osHayaTth, 4TO HW 0aHa
ocunnnorpammMa He 6yaeT UMEeTb NMONHOCTBIO HYNEBOW TOHKM.

Ecan ycunenne ByaeT OTCYTCTBOBATb TOLKO B kaHane Pb (CH?2),
TOrAa B 1EBOV OCUMANOrpamMmMe Hynesas Todka OyaeT HeNnoaHOK, a
B MPaBOW — NONHON. ECAn ycunexne OyoeT OTCYTCTBOBATL TOMBKO
B kaHane Pr (CH3), Torna HenonHom 6yaeT Hynesas To4ka B Npasoi
ocuunnorpamMmme, a B N1eBor Byaet NoaHowm.
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YuyebHoe nocobve

Puc. 94. Curnansl kaHanos Y 1 Pb (cnega) n Y u Pr (cnpasa)

Puc. 96. OkHo pexyima «Bowtie», owmnbka yeuners B kaHane Pr oTHocutensHo Y

Pexunm namepeHuin «Bowtie» 1 ncnonbayemeln B HEM UCMbITATENbHBIN
curHan 00ecneyrBaloT Aa BaXHbIX MpenMyLecTsa. Bo-nepsblx, 3107
PEXMM OAET BOSMOXHOCTb MPOBOANTL M3MEPEHNSA C DOMbLLMM pas-
peLeHnem 1 TOHHOCTLIO, HeM METObI OCLMANOrPaMMbI 1 MOSTHUN.
Bo-BTOPbIX, PE3yNbTaTH U3MEPEHIA MOTYT OblTh CHMTAHBI AaXe HA
HEKOTOPOM PACCTOAHMUM OT 3kpaHa MOHUTOPA BUAEOCUTHANOB.

OTMETUM, YTO UCNbITATENbHbIA CUrHAN «6abo4ka» ABNSETCA Heaem-
CTBUTENBHBIM CUTHANOM ¥ 0NYCTVMMBIM TOMIbKO B GopmMaTe LBETO-
Pa3HOCTHbIX CUrHanoB. OH CTAHOBMTCHA HEAOMYCTUMbBIM NPV Nepe-
Boae B popmat RGB vy KoMNO3WTHBEIN GopmaT ¥ Npu 3TOM MOXET
C030aBaThb HexenarenbHele N0604HbIE 3dEKTs B 000PYA0BAHNN,
paboTatollem ¢ curHanamu B popmate RGB. Bonee noapo6HO KoH-
Lenums pa3peLlléHHbIX 1 TPYMEHMMBIX CUTHAN0B paccMaTpBAETCs
B [MpunoxeHun A, «LiseTosas ramma. PaspeluéHHble 1 JonyCTUMbIE
3HAYEHNS».
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Puc. 95. OkHo pexviva «Bowtie», curHan Pb 3anasapisaet Ha 55 He, a c1rian Pr onepexaet
Ha 50 He curHan Y

MeTon TecTrpoBaHms «Bowtie» MOXET MCNOoNb30BaTbCA 415 OLEHKN
AMMUTYAHBIX 1 BPEMEHHbBIX COOTHOLLEHWI C MOMOLLBIO MOHUTOPOB
BuaeocurHanos Tektronix 1765, VM700T ¢ onupen 30, WFM601
(npumeydare: moaenn 1765, VM700T n WFEM601 cHaThl ¢ npons-
Boactea) n WFM7120/6120, B KOTOPBIX MMEETCH PEXIM N3MEPEHNI
«Bowtie».

B nesoit yactv ancnnes (puc. 94) nokadaH pesynbtaT CpaBHeHNs
CUrHanoB kaHanoB Y 1 Pb, a cnpaBa — kaHanos Y v Pr. OnepexeHue
curHanom Pr curHana Y Ha 5 HC 9BnseTcs B O0NbLUMHCTBE Cly4aes
NPUEMIEMBIM.

na ncnonb3oBaHna pexvima «Bowtie» HyXHO nojaTh NCNbITaTeb-
HbI CUFHAN 13 reHepaTopa B TECTUPYEMYIO CUCTEMY, a 3aTEM NOf-
KIIOYMTb €0 K MOHWUTOPY BUAEOCUIHANOB. AKTUBMPOBATEL PEXMM
«Bowtie». Ecnv ocupnnorpaMmbl CUrHanoB «6aboyka» MMEeloT OTHET-
JIVBO BBIDAXEHHYIO HYNIEBYIO TOUKY 1 ECTIV HYNIEBASA TOYKA HAXOAUTCH B
LEHTPE KaXA0W NIMHAK, TO 3TO 03HAYAET, HTO OTHOCUTENBHBIE M-
TyObl 1 MEXKaHaNbHbIE BDEMEHHBIE COOTHOLLIEHMSI COOTBETCTBYIOT
HopMeE. VICKaXeHna MexKaHanbHbIX BDEMEHHbIX COOTHOLIEHUI BbI3O-
BYT CMELLEHWE HyNeBOM To4kM (prc. 95). OwmnbKm OTHOCUTENBHON
aMnanTyabl (prc. 96) ymeHbLuatoT ryouHy HyneBor To4kK. HenonHo-
Ta HYNEBOW TOHKN 1 €€ CMELLEHNE OTHOCUTENBHO LIEHTPA YKa3biBaIOT
Ha Hanuyme NpobnemM ¢ amnNANTYOHBIMI Y1 BDEMEHHbBIMM COOTHOLLIE-
HUSMUW MEXY CPaBHVBAEMbIMU KaHanamu.
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Y4yebHoe nocobue

okennyarauns uudpoBOV TENEBU3NOHHON CUCTEMDI

Puc. 97. OkHo pexviva R'G'B’ «Parade» («[1okas») moHvTopa WFM7120 ans curiana ugeto-
BbIX MOOC C HackILLEHHOCTbIO 100%

Ocupnnnorpammbl curHanos RGB v LBETOPa3HOCTHBIX
CUrHanoB

XOT§ Xy[O0XHMK-KONOPUCT OCYLLECTBNSET HACTPOVKY 000PYI0BAHNA B
3HakoMoM emy dopmate RGB (KpacHbIN, 3eNEHbIA, CUHWIA), Y UHXE-
HEpa MOXET BO3HVKHYTb XenaHne yBUIETb aHaoroBoe NpeacTas-
NIeHue curHana, NoaroToBAEHHOrO AN LMGOPOBOro KOAMPOBAHMS.
LindpoBsoii crrHan 0ObIMHO NpeacTaBnfeT CODON pesynbTaT nps-
MOrO KBaHTOBAHUA 11 BOEMEHHOIO MyNIbTUMNEKCMPOBAHUA CUrHana
ApKOCTU, MK Y, 1 ABYX LBETOBbIX KOMMNOHEHTOB, C'b 1 C'r. 311 TpK
LMOPOBBIX KOMIOHEHTA MOTYT OblTb NPE06Pa30BaHbl B aHaN0roByio
bopMy 1 HanPAMyI0 0TOOPaXeHs! B GOPME 0CUMANIOrPaMM LIBETO-
PA3HOCTHbIX CUIHANOB MM CHOBA MATPULUMPOBAHbI B KPACHBIN, 3eNE-
HbI V1 CUHWIA LUBETA N1t KONOPWCTA. TprMepsl 0TOOPAXEHUS 3THX
NByX GOPMATOB NMPUBEEHbI Ha prcyHkax 97 v 98.

banaHc YCWNEHNA B KOMIMOHEHTHOM CUTHas1e

B KOMMOHEHTHOM CHrHane 6anaHc yeuneHus CBA3aH C BblpaBHY-
BaHMEM YPOBHEW CUrHamO0B B KaHanax. Ecnm B kakom-1mbo KoMno-
HEHTE CUrHaN UMEET PacXOXAgHWe N0 aMnUTyAe N0 CPABHEHWIO

C OCTa/IbHbIMK, TO 3TO MOXET OKasaTb OTPULIATENbHOE BO3AENCTBYIE
Ha OTTEHOK 1 HACHILLEHHOCTb LiBeTa B M306paxeHun. B LpeTopas-
HOCTHbIX POpMaTax pasnnyHbie UBeTa CooepXar pa3nnyHbie aMmnim-
TyAbl CUrHANOB B KaHanax KpacHoro, 3e1EHOr0 W CYHEro, OfIHaKo He
BCErAAa O4EBUIHO, KaK [I0MKHO ObiTb HACTPOEHO YCUNEHNE B KAXIOM
KOHKPETHOM KaHane. [1ns Toro 4to6bl NOMOYb ONepaTopy NpaBuibHO
NPOBECTM 3TW HACTPONKM, BbINO Pa3paboTaHO HECKOLKO METOMOB.

PexviM BEKTOPHbIX Ayarpamm

PexumM BEKTOPHBIX Ararpamm (prc. 99) yxe oonroe Bpems MCnonb-
3yeTCs A1A TEKYLLErO KOHTPONA aMIIMTYAbl CUrHaIOB LBETHOCTA B
cncremax NTSC nnm PAL. Ecnm hasa aemonynsiummn HacTpoeHa npa-
BWbHO (Kak NPaBWno, 3T0 AeNaeT Onepartop), TO IHNA, COOTBETCTBY-
fowlas curHany UBETOBOV CUHXPOHM3ALWMN, HanpasieHa BNeBO BAO/b
FOPW30HTa/LHONM OCK. [1pK 3TOM BEKTOPHASA AMarpammMa KOMNo3uT-
HOrO curHana NpeacTaBnaeT cobom rpaduk ABYX AEKOAMPOBAHHBIX
LBETOBbLIX KOMMOHEHTOB B 1EKAPTOBLIX (X, Y) KOopauHaTtax. 1o Beptw-

Puc. 98. OkHo pexuma Y'/C'b/C'r moHnTopa WFM7120 ons crrHana UBETOBbIX MO0C C
HacbleHHoCTbio 100%

Puc. 99. OkHo pexwima Bektopockona cvrHana NTSC

www.tektronix.com/video_audio
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YuyebHoe nocobve

Puc. 100. BektopHas avarpaMmma KOMMOHEHTHOMO CUrHana

KanbHOW OCK OTKNAOpIBAIOTCA 3HAYEHUA IEMOIYIMPOBAHHOIO CUrHa-
na R-Y, a no ropusoHTansbHom — curHana B-Y.

[Noxoxas omarpamma (prc. 100) MOXeT OblTb CO3aaHa Takke anq
LMDPOBBIX U @HANOrOBBIX KOMMOHEHTHBIX CUCTEM. J119 STOro No
BEPTVKaIbHOW OCK OTKNaAbIBaIOTCS 3HadeHus P'r unn C'r, a no ropu-
30HTaNbHOM — 3HaveHus P'b nan C'b (puc. 101). KoappuumeHTsl
YCUAEHVIS 1 MONOXEHNE PAMOK KOOPAVHATHOWM CETKM Ha aKpaHe
HacTpamnBaloTCs B KOHCTPYKLMW M3MEPUTENBHOMO NPrbopa Takim
06pa3om, 4ToObl 610KK Ha rpadyike COOTBETCTBOBANM BbIOPAHHBIM
3HAYEHVAM aMnanTy bl LIBETOBBIX NONOC. ECAM kakme-nmbo Kommno-
HEHTLI OyayT UMETb HEBEPHOE 3HAYEHVIE aMMNNTYp!, TOrAa COOTBET-
CTBYIOLLIME VM TOYKM HE NONaayT B PaMKX KOOPAMHATHOW CETKW. Tak,
HanpyMep, eCM BENMYMHA KOSDGULMEHTA yCUNeH!d kaHana P'r nnm
C'r Bymet camiikom 60nbLLION, TO TOYKK OyayT pacnonaratsCs Beille
PaMOK B BEPXHE NONOBKHE 3KpaHa U HILKE PamMOoK B HUXHEN NOo-
BMHE avicnnes. [Ing KOHTPOAS MOMyT UCMOAb30BATLCS CUrHasbI LIBETO-
BbIX MONOCHI C HACHILLEHHOCTBIO Kak 75 %, Tak 1 100 %. lNepen npo-
BELEHMEM U3MEDEHWI CnedyeT YOeanTbCH, YTO BENMYMHE aMIIUTYab!
curHana MCToYHKKa COOTBETCTBYET MacLUTaly BEKTOPHOM Axarpammbl.

longpHas cucTeMa KOOPOMHAT NO3BONSET NPOBOANUTL N3MEPEHNS
OTTEeHKa (TOHa) B eAVH1LIAX OTHOCUTENBHOW hasbl curHana LUBeT-
HOCTW. PacCTOAHME OT LeHTPa Aviarpammbl 40 LIBETOBOW TOHKM
COOTBETCTBYET aMMIMTyAe CUrHana UBETHOCTY. [epexoabl U3 OHOM
TOYKM B APYTYIO TakKe MOryT Aathb NONE3HYI0 MHGOPMaLWIO Mo Bpe-
MEHHbIM COOTHOLLEHNAM. 3TV Pas3NnYmng BO BDEMEHW MOTYT NPOSIB-
NATLCS B BUAE 3aLVKIMBaHWA Ui 13riba nepexonos. BmecTe ¢ Tem,
Cnenyet OTMETUTb, YTO BPDEMEHHBLIE COOTHOLWEHNSA NTENYe N3MEPUTD

C MCNOb30BaHNEM METOLOB «MONHUM» U «Bab0uKM».
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CurHan P'r (R’-Y’)

Curnan P’b (B'-Y’)

Puc. 101. dopmupoBaHvie BEKTOPHOM AvarpamMmmbl KOMAOHEHTHOrO CHrHana

Puc. 102. OkHo pexwmMa «Lightning» MoHUTOpa BaeocurHanos Tektronix

[1Byx0CEBOW BEKTOPHBIV Ancrnen yaobeH ans TEKYLLEro KOHTPONs 1
NPOBEOEHNA HACTPOWKN ABYX LIBETOPA3ZHOCTHBLIX KOMMOHEHTOB, HO OH
He NO3BOMIAET NPOBOAWTL U3MEPEHNE YCUNEHNA CUrHANa APKOCTY, a
TaKkXe CPaBHMBaTb KOSDDULNEHTHI YCUNEHNS CUrHANA LBETHOCTH MO
OTHOLWEHWIO K CUTHANY APKOCTU. BHEWHWI BUA, AVCINES B PEXVME
BEKTOPHOW AnarpamMmbl HE U3MEHUTCA, ECIN KaHas apkOCTV Npona-
NET BOOOLLE.
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Curnan Pb (B’-Y’)

Benbiin

+ApkocTb (Y')
Siseay
SPKOCTU
¢MKCT::;3 YépHbiA 0B
—ApkocTb
Benblit Y’)

CurHan Pr (R’-Y’)

Puc. 103. ®opmrposaHmre avarpaMmesl «MonHms»

Pexum «MonHnsa» («Lightning») nnn «MonHneBmnoHas
asarpaMmma»

HETKO 0C03HAaBAdA TOT GakT, YTO TPEXMEPHDBIA METOA, ABNAETCA HaW-
bonee xenarebHbM 415 KOHTPONA NONHOrO Habopa KOMAOHEHTHbIX
curHanos, koMmnaxua Tektronix paspaboTana cneupanbHblii MeTos,
(pvic. 102), KoTopbii 06ecneYnBaeT NpeacTaBneHne Ha OgHOM
J/cnnee pesynbTaTtoB USMEPEHWI 1 aMIUTYabl, Y MEXKaHaNbHbIX
BPEMEHHBIX COOTHOLLEHWIA AN1A TDEX CUTHANOB OHOBPEMEHHO. [1ns
NPOBEOEHNSt BCEro KOMNAekca naMepeHnin Tpebyetcsa BCero 0amH
UCMbITATE/bHbIA CUTHAN LIBETOBBIX MOSOC.

Hunarpamma «MonHua» («Lightning») nony4aercs nyTém noCTPOEHWA
rpaduka 3aBUCMMOCTI CUrHana ApkocTX ot curHanos P'o nin C'b
B BEDXHEW MOMOBUHE AMCNNEA, @ B H/XHEN NONOBUHE — rpaduka
3aBMCMMOCTN MHBEPTMPOBAHHOIO CUrHana ApkocTu OT CUrHanos P'r

YuebHoe nocobue

Puc. 104. OkHo pexunma «MonHma» ¢ OWnbKON yeuneHns curHana P'r

nwm C'r (prc. 103). 3TOT rpadmk NOXOX Ha ABE BEKTOPHbIE Aviarpam-
Mbl, OTOOPaXEHHBIE HA OAHOM AMCnnee. Apkas To4ka B LIEHTPE 3Kpa-
Ha COOTBETCTBYET YPOBHIO ralleHus (HyNeBov curHan). Yesenundexmne
YPOBHA CUTHANA APKOCTY BbI3bIBAET CMELLIEHME COOTBETCTBYIOLIVIX
TOYEK BBEPX B BEPXHEW HaCTW ANCINES U BHU3 — B HXHER. ECn
yCUNEeHWe curHana apkocTy OyaeT CAMWKOM BOAbLLKM, TO rpaduk
OYy[ET BbITAHYT N0 BepTVKany. Ecnu caviikom 60abwmnMy OyayT ypoB-
HI curHanos P'b unm C'b, Toraa BepxHasa nonosmHa rpaduika 6yneT
pacTAHyTa MO rOPU30HTaIW. VIccneaya nepexoasl 3eneHbIn/mypnyp-
HbI Ha anarpamme «MomHKS», MOXHO NOTYYUTb Takke HGOPMAaLMIO
0 MEXKaHasbHbIX BPEMEHHbBIX COOTHOLLEHWAX. ECNN 3HaYeHNs BEK-
TOPOB 3E/1EHOr0 W MYPryPHOI0 LUBETOB HaXO4ATCS B CBOMX paMKax,
TO Nepexon LOSXEH NEePeceyb LIEHTPASTbHYIO TOUKY IHAW 13 CEMU
BPEMEHHbBIX TOYEK.
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YuyebHoe nocobve

Puc. 105. OkHo pexuma «Pom6» («Diamond») ans curHana LUBETOBbIX NOAOC C HACLILLEHHO-
CTbIO 75%

B-G

~N o o s

Puc. 106. dopmrpoBaHve avarpammbl «PoMG», BEPXHAS NONOBUHA

Pexum «Pomb» («Diamond») nnm

«PomboBuaHas gnarpammas 700 uB

PaspaboTaHHblii Komnanuein Tektronix
pexum «Diamond» («Pomb») obecnedmsaeT
HaAEXHBI METOA, ONPEefeneHns HeBEPHbIX SenHui

LBETOB ELLE A0 TOro, Kak OHY NOSBATCH B 0B Cuii
OKOHYaTeNbHOM BMaeonpoaykTe. Kak npa-
BWNO, LBET M3Ha4YanbHO GOPMUPYETCS 1
BbIBOOMTCA HA YCTPOMCTBO OTOOPaxXeHns

B popmate R'G’B'. Ecnav oH npoxoaut
4epes BCIO CUCTEMY B 9TOM opmMarte, TO
KOHTPOSb C LENbIO BEIABNEHWS HEAONYCTH-
MOrO curHana GyaeT AOCTaTOYHO NPOCTHIM:

0B KpacHbilit

3enéubiii

+700 mB

Ipadpuk X-Y

+700 mB

MNosopot Ha 45°

+700 mB

Ownarpamma «Pom6» Pa3nenénHblin pomb

HY>XHO MPOCTO YOEeauTbCH, 4TO CUrHan
HaxOAMTCS B YCTAHOBNEHHbIX MPEAENax.
OpHako B 60MbLUEH HYacTW CTyAUNHbBIX
cucTemM s 06paboTkv 1 nepeaaqy aH-
Hbix ncnoneadyetca gopmat Y, C'b, C'r, a aAna 3GUPHOro BeLlaHns
curHan Jacto npeobpasyetca B opmatsl PAL unn NTSC. B koHeu-
HOM WTOre [ OKOHYaTEIbHOrO OTOOPaXEHUS Ha BUAEOMOHUTOPE
BCE LBETHbIE BUAEOCHTHaNbI NepeBoaatcs B popmat RGB.

Hunarpamma «Pom6» 06pasyeTcs nyTemM cnoxenus curHanos R', G
n B’. Ecnv BuOeocwrHan npeacTaBnen B Apyrom Gpopmare, To KOM-
NOHEHTH CHaYana NpeobpasyioTcs B curHans dopmata R, G'n B’
ST curHanbl 3aTem MoryT ObiTb KOHBEPTUPOBAHBI B Pa3pPELLEHHbIE
¥ OONYCTUMBIE CUIHaMbI B IIOOOM popMaTe, KOTOPbLI MOXET One-
PUPOBATb CHrHaNamm UBETOBbLIX MONOC C HacklLeHHOCThI0 100 %.
(MpurmeyaHre: ncknioyeHnem aenaeTca ctanaapT nepenadn NTSC,
B KOTOPOM HOPMATUBHbLIMW AOKYMEHTaMW YPOBEHb OO0 YCTaHOB-
NEH CNMLIKOM BI3KO K HYNEBOMY YPOBHIO BY Hecyuleln ana corna-
COBaHMs C CUrHANOM LIBETOBbIX MOMIOC C HacbieHHOCTbIO 100 %.
[oapobHOCTH CM. B pasaene «Pexum «Arrowhead»).

BepxHuin pomb ararpammel (pyc. 105 1 106) dopmmnpyetcs U3 nepe-
KOAMPOBAHHOrO CYrHana NyTém HaHeCEHUs Ha BEPTVKANbHYIO OCb
CYMMBbI 3Ha4eHwin curHanos B' n G’ (B'+G'), a Ha ropu3oHTanbHyio
0Cb — 1x pa3Hoctvt (B'=G’). HuxHWin pomb dhopmMmnpyeTcs nyTem

88 www.tektronix.com/video_audio

Puc. 107. Jyarpamma «Pomb» ana paspeéHHoro LBETOBOMO NPOCTPaHCTBa

HaHECEHNA Ha BEPTVIKA/IbHYIO OCb OTPMLATENBHOMO 3HAYEHNS CYyMMBbI
curHanoB R' v G’ (—(R'+G’)), a Ha ropn30oHTasbHYI0 OCb — 3Ha4e-
HUs X pagHocTn (R'-G'). [ea pomba 0ToOpaxaloTcs Noo4epeaHo,
00pasysa amarpamMmy B BAE ABOVHOMO pomba. Kaxapii curHan npo-
MyCKaeTCs vyepes OUIbTD HUXHNX YaCTOT C 4acToTOM cpesa 1,5 MIy,
(ans hopmMaToB CTaHOAPTHOM YETKOCTH, AN GOPMATOB BbICOKOM
HETKOCTM 3TO 3HAYEHWE BhILLE). OTO AENAETCH C LENbIO yaaneHus
KpaTKOBPEMEHHbIX CUrHAN0B, 00bIYHO 0OPA3YIOLLVXCH B Pe3ybTaTe
CNOXEHWA CUTHAOB C PA3NMYHBIMK MOA0CaMM HaCcTOT B LIBETOPA3-
HOCTHbIX (hopmMaTax.

g yBEPEHHOI0 0TOBPaXEHMSI BCEX TPEX KOMMOHEHTOB WX 3HaYe-
HS DOMKHBI NEexaTth B Npefgnax Mexiy nMkoBbIM ypoBHEM 6eno-
ro, 700 MB, 1 ypoBHem 4épHoro, 0 B (puc. 107). BuaeoMoHUTOPHI
00pabatbiBalOT OTKNOHEHKS OT CTaHAAPTHOrO Avanal3oHa (Lge-
TOBOW raMMbl, NannTPbl) pasnudHeiMi cnocobamu. [ing curHana,
HaxoaALLIEroca B mpeaenax LBETOBOW raMMbl, BCE BEKTOPA CUr-
HaN0B AOMKHbI NexaTh BHYTpM pomboB G-B 1 G-R. Ecnv BekTop
BbIXOOWT 3a npeaensl poMoOa, TO 3TO 03HAYAET, YTO OH HAXOOUTCA
BHE LIBETOBOWV ramMbl.
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Puc. 108. OkHo pexunma «KnuH» («Arrowhead») Ans KOMMNOHEHTHOMO CHrHana LUBETOBbLIX
NONOC C HACKILLEHHOCTLIO 75% dopmaTa NTSC

OTKNOHEHWA aMNAnTYObl CUrHana 3eNEHOro LBeTa 0fIMHakoBO BO3-
NeNCcTBYIOT Ha 06a pomba, B TO BpeMsi Kak OLIMOKM YPOBHS CUrHana
CUHEro UBeTa BAUSIOT TONbKO Ha BEPXHWIA POMO, a OLLIMOKM KpacHO-
FO — TONbKO Ha HWKHWIA. BpEMEHHbIE OLLIMOKM MOXHO OTCNEeXMBaTb
C NOMOLLBIO MCMLITATENLHOMO CUrHaNa LBETOBbIX MNONOC: 06 WX Hanw-
4un OyayT CBWUOETENBCTBOBATL M3rMObl Nepexonos. Ha avarpamme
«PoMO6» MOHOXPOMHbIE CUrHaTBEl OTOOPAXaoTCH B BAE BEPTU-
KanbHbIX MHWA. CneayeT UMETb B BUAY, YTO OTKNOHEHUS CUrHana
HXE YPOBHSA YEPHOMO MHOMAA MOTYT ObiTb CKPBITH PACMONOXEHHbBIM
HanNpoT1B POMOOM. B aTOM CBA3K MOXET 0Ka3aTbCs Moe3HbIM
pasgeneHne pomoboBs Ha age vacTu (Split Diamond) ¢ uenbio otcne-
KUBaHUS OTKIIOHEHWI HIXE YPOBHS YEPHOrO B LIBETOBbLIX MPOCTPaH-
ctBax G-B v G-R.

Bnaroaaps Mcnons3oBaHMio AnarpaMmbl «Pomo», onepaTtop MOXET
ObITb YBEPEH, HTO KOHTPOMMPYEMBIE KOMMOHEHTHI BMAEOCUIHaNa
OyayT KOPPEKTHO NPeobpasoBaHbl B paspeLlEeHHbIe 1 A0NYCTVMbIE
CUrHanbl B LBETOBOM NpocTparcTe RGB. uarpamma «Pom6»
MOXET MCMOb30BaTbCA 15 U3YYEHMS Kak peabHbIX, Tak 1 UcnbiTa-
TeSbHbIX CUrHAOB.

Pexinm «KnuH» («Arrowhead») nnm «KnnHoBmaHas
avarpamma»

CraHpapt nepenayn BuaeocurHanos NTSC He noaxoamuT ana curHa-
Na LIBETOBbIX MONOC € HaChILLEHHOCTLIO 100 %, NO3TOMY HET HuKa-
KOW rapaHTVn, 4TO BUOEOCHIHAS, KOTOPBIV KaXETCH KOPPEKTHEIM B
dopmate R', G', B, ByoeT npaBuibHO TPaHCAMPOBaH NepeaaTivikoM
NTSC ¢ amnautyagHomn moaynaument. OBbIMHO CUrHabl, KOOMPOBaH-
Hble B popmate NTSC, KOHTPOAMPYIOTCA C NOMOLLBIO MOHUTOPA
BuneocurHanos NTSC. Pa3paboTtaHHbiii komnanuer Tektronix pexim
«Arrowhead» («KnH»; B HEKOTOPBIX MCTOYHMKAX BCTPEYAETCA APYroe
HasdBaHve — «CTpena», HO Mbl OyIEM LUCMONb30BaTh TEPMUH «K/H»,
NOTOMY HTO OH B 60MbLLEV CTENEHW COOTBETCTBYET GOPME Anarpam-
Mbl) MO3BOMAET NOMYYUTb UHPOPMALMIO O LIBETOBOW raMMeE KOMMO-
3UTHbIX crHanos NTSC 1 PAL HENOCPEACTBEHHO 13 KOMMOHEHTHbIX
CUrHanos.

Ha nnarpamme «KnmH» 3HauYeH1s SpKoCTY OTKIaabIBaIOTCA Mo BEP-
TVIKaNbHOM OCK, NPW 3TOM HXHWUIA NEBBIA YTON KIMHA COOTBETCTBYET

YuebHoe nocobue

Juarpamma «Knuk» anst curkana NTSC

Kypcop ponyctumoro
YPOBHS

AvnauTyga curana
apkocTn Y’

Hacrpoliku Teky-
LLEro 3HaueHms
ZLOMyCTAMOrO
yposHs 120 IRE

AumnnuTyga curHana
ugeTHocTn C

Puc. 109. KoopavHaTtHas cetka pexuma «Knuk» ana curdana NTSC

930 mB Jvarpamma «Knuk» gng curkana PAL
700 MB
950 mB

Kypcop ponyctumoro
YPOBHA

Amnautyaa curiana
apkocti Y’

Hactpoiikn Tekywero
3HayeHuns aonycTv-
Moro ypoBHs 930 MB

-230 B

Avnautyaa curiana
usetHoct G

-300 mB

Puc. 110. KoopavHaTtHas cetka pexuma «Knuk» ana curHana PAL

YPOBHIO rateHnsa. AMnInTyaa LIBETOBOWM NOJHECYLLEN, COOTBET-
CTBYIOLLASA Kaxa0My YPOBHIO APKOCTM, OTKNaApIBAETCA MO FOPU3OH-
TaNnbHOWM OCK, NPW 3TOM HYNIEBOE 3HAYEHNE NOAHECYLLEV NEXUT Ha
NEBOW rpanHuLe KnvHa. BepxHaa HaknoHHas NHUS 06pasyeT IMHUIO
KOOPAMHATHOW CETKM, COOTBETCTBYIOLLYIO CYMME aMmnTya, curHana
LBETOBOV NONOCH € 00uen apkocTeio 100 % 1 noaHecywen. Hix-
HAA HAKNOHHAS NMHKA KOOPAMHATHOW CETKM COOTBETCTBYET CyMME
aMNAUTYA CUMrHana SpKoCT 1 NOOHECYLLEN C CUHXPOUMMYbCOM

(T. €. MaKkc1mMasbHas MOLLHOCTb Nepeaarynka). SNekTpoHHas Koop-
[HaTHasa ceTka 00ecnedmBaeT HaaEXHbIn 6a3nc AN KOHTPOAS
N3MEHEHNI CUrHana gpKOCTY U LIBETOBOW NOAHECYLLEN, KOTOpbIe
OyayT MMETb MECTO NPK NOCAEAYIOLLEM KOAMPOBAHUM CUrHaNa B
dopmatbl NTSC mam PAL. DyHKLWS HACTPOWKM A0NYCTUMOrO YPOB-
HA K0P PULIMEHTA MOOYNALIMM NO3BONAET ONOBELLATL ONepaTopa

0 NPUBAVXEHMI YPOBHA KOMMO3UTHOIO CUrHana K yCTaHOBIEHHOMY
npeaeny. Onepatop MMEeT BO3MOXHOCTb OTCNEXMBATb, Kak KOMMNO-
HEHTHbI CUrHan OyaeT BeCT cebs B KOMMO3WTHOW CMCTEME Nepe-
[la4u, ¥ NPOM3BECTU BCE HEOOXOOMMbIE MCNPaBNEHNs el B NPO-
LeCCe NPon3BOACTRA.
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YuyebHoe nocobve

Puc. 111. Curnansl uBeToBbIX NONOC, LUBeTOBas Moaens YPLPr, HackiweHHOCTb 100%: BBICOKOI YETKOCTM (Cnesa) 1 CTaHAapTHOM YETKOCTH (cnpasa)

Kak KOHTPOAMPOBATh LIBETOBYIO rammy

KOHTPOAb UBETOBOW raMMbl (MaNUTPbI) SBASETCA BAXHLIM 3TaNOM

B NMPOLECCE OKOHYATENBbHOrO MOHTaXa, a TakXe B XOAE OLEHKN
martepuana nporpaMMbl 1 nepefadn e B annapaTHo-CTyauAHbIA
6n0oK. MicxoaHbii BUagomMatepvan B npouecce 06paboTku MOXeT
npeTepneTsb pan Npecbpa3oBaHni B pasnmyHbie GopmMathl 1 LIBETO-
BblE NPOCTPAHCTBa, Hanpumep, n3 RGB Bbicokol 4éTkocTn B YPDPr
BBICOKOW YETKOCTW Unn 13 YPOPr ctaHaapTHOM YETKOCTH B KOMMO-
3UTHBIN. Kaxaoe 13 aTnx npeobpas3oBaHnili UMEeT pasnnyHble aomny-
CTUMbIE IManasoHbl LIBETOBOIrO NPOCTPAHCTBA U Pa3Hble paspeLléH-
Hble YPOBHW HaNPSKEHNA CUrHANOB. B Ka4ecTBe HarnaaHoro npn-
Mepa NprBeaeM nokasanHble Ha pycyHke 111 crrHanbl LIBETOBbIX
NONOC C HacklleHHOCTLIO 100 % B LBeTOBOM crcTeme YPOPr ang
(hOPMATOB BBICOKOW YETKOCTM W CTaHaapTHOM YETKOCTU. OTMETUM
PasHWLLY B YPOBHSAX CUrHaN0B, 0COOEHHO Nepexos 3eNEHbIA-nyp-
nypHbIA. ECnn Obl BaM NpUXoaMA0Ch UMETb Ae0 TONbKO C GopmMa-
Tamu CTaHAAPTHOM YETKOCTM, TO Bbl MOMM Obl Nonarats, 4TO CurHasn
BbICOKOI YETKOCTV TPEOYET HACTPOWKYM, OAHAKO 3TO COBCEM HE Tak.
PasnunyHble KONOPUMETPUYECKME YPaBHEHNS, Kak 3TO NOKa3aHo B
Tabnuue 1, AaloT B pesynbTare pasHble YPOBHK A1 BYX BUOEOCUT -
Hanos. O0a curHana HacTpoeHsl NPaswIbHO. CneayeT NOMHUTS,
4TO A9 CUIHAIOB BLICOKOW YETKOCTH UCMOML3YETCH KONOPUMETPI-
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4ECKOE YPaBHEHME, B OCHOBE KOTOPOro NeXUT pekomMeraaums [TU
BT-R709, a ona curHanos cTaHapTHOW YETKOCTV — pekoMeHaaums
ITU BT-R601 (SMPTE125M). MNMpeobpasoBaHwvie aTvX CUrHanos

13 OOHOr0 BMOeopopmarta B OPYyrov MOXET Bbl3BaTb MCKAXEHNA

B BUE0V300paXeHNI.

B npougecce oKoHYaTeNbHOrO MOHTaXa BaXHO A0OWUTbCA TOro, YTOOHI
BUOgOV300paxeHve, rpaduka v TUTPbl HaxoAMAMCh B Npeaenax
LIBETOBOW raMMbl Ha MPOTSXEHWM BCErO pa3dHoobpasvis GopmaTos

11 LIBETOBbIX MPE0OPA30BaHWIA, KOTOPLIM NOABEPrancs curHan. BaxHo
L0OVTbCHA COXPaHEHNA TOYHOCTM BOCMPOW3BEAEHIS LIBETOB B BUAE-
omarepuane. Tak, Hanpumep, Npv NPOU3BOACTBE BUAEO BLICOKON
HETKOCTM ANg rpadwiky Obin BIOPaH HACHILLIEHHBIA MYPIYPHBIA QOH,
co3nanHbIn B popmate RGB. B xone nocnecEMo4HOM 06paboTku
3TOT CUrHaN MOXET NPOMTI HECKO/BKO NPeobpas30BaHNii LIBETOBOIO
NPOCTPAHCTBA, 1 MPK 3TOM TOYHOCTb BOCNPOW3BEAEHNS LIBETOB M30-
OpaxeHus MOXeT OblITb NoTepsiHa. Koraa B1aeo 6yaeT OKoHYaTeNbHO
TPaHCAMPOBATLCA B BMAE KOMIO3UTHOIO CUrHana, (pOH KapTUHKM
MOXET 0Ka3aThCst rPA3HO-IM0BLIM 113-3a TOr0, YTO Npu 06paboTke
BWOEOCWIHaNa B Hero bl BHECEHH! UCKaxeHus. Npeobpa3oBatie
13 ncxoaHoro ugeta RGB He MOXET ObITb JOCTABAEHO B 3TOM BMAE
4epes B1aeOKaHas, 1 B pesynbTate OKOHYaTe bHbIN LBET He 0ToOpa-
XaeT OpPUrHaNbHBIN 3aMbiCen.
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Puc. 112. Oto6paxeHue oLlmbok UBETOBOW raMmel Ha ancnnee WVR7120

[ns BLIABNEHNA OWMOOK LIBETOBOW raMMbl B BUAESOCUTHANE MOMYT
VCMOMb30BATLCH MOHUTOPLI 11 pacTepain3epsl chrHanos. CyllecTsyet
HECKO/bKO NOAX0A0B, BLIOOP KOTOPbIX 3aBUCHT OT cnocoba obpa-
OOTKM BUAEOCUrHana.

MpOCThIe MHAVKATOPE! ONOBELLEHNSA 00 OLLIMOKAX LIBETOBOV raMMbl
PACNONOXeHbl B CTPOKE COCTOAHMA Nprbopa. Trn ownbkn ykassl-
BaeTCA B OKHE «Video Session» (Buaeoceccun). bykBamu BEpXHEro
VI H/XHErO pervcTpa 0003Ha4anTCca rpaHuLsl LIBETOBOV raMMbl, 3a
KOTOPbIE BbILLW 3HAYEHMSA CUrHANOB. Tak, HaNpUMEP, Ha PUCYHKE
112 nokasaH aucnne nprbopa, B CTPOKE COCTOSHWS KOTOPOro
KPaCHbIM LIBETOM BblAENEHb COOOLLIEHMS 06 OWMbKax LBETOBOM
rammbl curHana RGB 1 komMno3uTHOro curHana. B okHe «Video
Session» owmnbke UBeToBOM raMmel curHana RGB cooTeTCTBY-

eT coobulenre «<R—Bb». 3arnaBHblie OykBb «R—B» nokasbiBaloT,
4TO BEPXHWMIA NPeaen UBETOBOW ramMmbl Obifl MPEBLILLEH CUrHaNamm
KPaCHOTrO ¥ CMHEro kaHanos. CTpouHas Oykea «b» NokasbiBaeT,

4TO, KDOME TOrO, CUrHaNOM CVMHErO KaHana Obll NPEBbILLEH HUXHII
npeaesn UBETOBOW raMmbl. Vicnonsayst peximm «Diamond» MOHUTOpa
curnanos WVR7 120, nonb3oBatenb MOXET C MOMOLLbIO KOPPEKTOpa
LBETa OTPErynnpoBaTth YCUIEHWE KPACHOMO I CUHErO KOMMIOHEH-
TOB Tak, 4T0Obl CAMLIKOM BLICOKME aMmNUTYAbl CUrHAN0B BOLWN

B rpaHvLbl Anarpammbl, 0603HaA4EHHbIE TONYOBIMU MYHKTUPHBIMY
NHWAMW. TTYTEM PETYANPOBKM HXHErO YPOBHA YEPHOTO A9 KaHa-

YuebHoe nocobue

N1a CMHEro LBeTa MOXHO HAaCTPOWTb YPOBHY KaHana CUHErO Tak,
4TO OHM BOMAYT B NYHKTUPHbBIE MpaHuLel Anarpammbl. B xoae atoro
npoLecca Nofb30BaTesb IO/KEH CTPOO KOHTPOIMPOBATL NMPOBO-
AVIMbIE UM HACTPOWIKK, YTOObI ObITh YBEPEHHBIM, YTO B PE3Y/IbTATE B
CurHan He OyayT BHECEHBI OPYIVE NCKaXEHWS LIBETOBOW rammel. ITn
ownOKM Takxe OyayT 0To6paxaTbCa B CTPOKE COCTOAHUSA 11 B OKHE
«Video Session». Kpome T0ro, nonb30BaTes MOXET BKIOUYUT OKHO
C TECTVPYEMOIA KAPTUHKOW, Ha KOTOPOW ByaeT BblagneHa 0bnactb ¢
HapyLWeHVsMU UBETOBOW ramMmbl. Kak BUAHO 13 pucyHka 112, B 3T0M
obnact n3obpaxeHue OyaeT 3alTPVXOBAHO.

AHaNOrM4YHYI0 NPOLEIYPY MOXHO NPOAENaTth 1 B OTHOLLEHUM OLWK-
OOK LBETOBOW rammbl KOMNO3WTHOrO CUrHana. B aTom cnyyae cur-
Han 9PKOCTU HAXOAMUTCA B YCTAHOBNEHHbLIX MPEAENax, a 3arfiaBHas
OykBa «C» 03Ha4aeT, YTo aMnAnTyAa CUrHana UBETHOCTY BLIXOAWT
3a BEPXHIOIO MpanuLy. icnonsaysa pexnm «Arrowhead», onepa-
TOP MOXET OTPErynMpoBaTth YPOBEHb aMNAUTYbl TakMM 00pasomMm,
4TOObBI OCUMANOrpaMMa nexana B rpaHvuax auarpaMmsl. [pu aTom
onepartop A0MKEH ObiTb YBEPEH, YTO B XOAE PEYAMPOBKM OH HE
BHOCWT B CWrHan apyrvie owmokn. BosmoxHocTv nprubopa no umd-
POBOW 06PabOTKE CMrHANOB NO3BONAIOT ONEepaTopy OCYLIECTBAATL
HaCTPOWKM LBETOBOW raMmbl KOMNO3UTHOIO CyrHana 6e3 npea-
BApUTENBHOrO ero NPeobpasoBaHys B aHaNoroBbIin KOMMNO3WTHbIN
dopmar.
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ObecneveHue kadectsa (Quality Assurance, QA) ABaeTCs Bax-
HeNwew 4acTbio NPOoLIECCa NPOV3BOACTBA BUAEO. Y TENEKOMNAHWN

V1 MOCTaBLLMKOB BIAECONPOrpamMmM 06bIMHO ECTb CReLmpUKaLmm,
JDeTanvavpytowme TpeboBaHNs, KOTOPLIM AOMKHBI COOTBETCTBOBATH
nporpammbl. CobnioaeHne aTux TpeboBaHuin 06ecneyrBaeT CoBMe-
CTUMOCTb ¥ COOTBETCTBME OrPaHNYEHUAM, YCTaHABNVBAEMbIM TENe-
KOMMNaHUAMM 1 NOCTaBLIMKaMW NPOrpamM. 311 cneumdukaLmn MoryT
COAEPXaTb TPEOOBAHVIA K PaCNONOXEHMIO NOrOTUNOB, TUTPOB 1 rpa-
duyeckmx 06pasos, OTHOCALLMXCS K XyAOXECTBEHHOMY ODOPMIEHMIO
nporpamM. Kpome Toro, OHv MOryT coaepXaTb TpeO0BaHWs K ypOB-
HAM ayano- 1 BUAEOCUIHANOB. B HacTodALlee Bpema OeNCTBYET BbiMy-
LeHHas EBponeickim co3om BellaHmnsa Pekomergauma EBU-R103,
B KOTOPOW M3NOXEHbI TEXHUYECKME TPDEOOBAHNSA K LIBETOBOW ramMmme
RGB v npeaenbHble 3Ha4eHWs ons CUrHanoB apkocTu (puc. 113).

B nocnenHvie Mooenv MOHUTOPOB 1 pacTepan3epoB BMAEOCHUTHANOB
komnaHun Tektronix 3apaHee BBeaeHsl cneuydukaumm, COOTBETCTBY-
towpe EBU-R103, KoTopble yCTaHaBNVBAIOT NPEAEbHbIE 3HAYEHMIS
napameTpOB LIBETOBOV raMMbl. ITON cneuydukaumeit, B 4aCTHOCTH,
paspeLLeHsl 10NyCKOoBbIE 3Ha4eHnd =5 % (o1 =35 MB 1o 735 MB)

Diamond High

Diamond Low

Diamond Area

Reset Diamond Defaults
Arrowhead NTSC Min
Arrowhead NTSC Max
Arrowhead PAL Min
Arrowhead PAL Max
Arrowhead Area

Reset Arrowhead NTSC Defaulta
Reset Arrowhead PAL Defaults
Luma Min

Luma Max

Luma Area

Reset Luma Defaults

F.esct EBU-R103 Defaults MIPress SEL

Puc. 113. OkHo WVR7120 ¢ rpaH1uamu LBETOBOV raMMbl B COOTBETCTBIN C PEKOMEHAALMEN
EBU-R103

73amV /.

-35 mV /..

1% /.
Press SEL
—33 IRE

Press SEL
-10% 7

Onncanvie Npeaenos

Onwucaxuve Paspelwén- [penensi B Mpunbopbl
HbI gna- cooTeeTcTBMM  Tektronix, no
nasoH ¢ EBUR103 YMOJYaHNIO

BepxHsd rpaHuua pomba  YcTaHaBnMBAET YPOBEHb, BhiLLE KOTOPOro KOMMNoHeHT RGB cuntaetca 756 MB 735 MB 721 MB
(Diamond High) CIMLLKOM OOJBLUVM ¥ BBILLIEALUMM 38 NPEAENb NaauTPbl. 630 MB
HuxHss rpaHuua pomba YCTaHaBAMBAET YPOBEHb, HIXE KOTOPOro KOMNOHeHT RGB cuntaetcs  +35 MB -35mB -21MB
(Diamond Low) CAVILLKOM HU3KM W BbILLEALLUVMM 33 NPeLesbl NaanTpbl. -50 mB
ObnacTb OnpenensdeT NPOLEHTHYIO A0 NVKCENEen N300PaxXeHus, KOTOpbIE 0-10% 1% 0%
(Area) MOTYT BbiNa@AaTh 13 NaIUTPbI, HO MOKa HE CYUTAIOTCS OLLUMOKOW LIBETO-

BOV FaMMbl.
KnuH, NTSC, MuH. YcTaHaBAMBaET MUHMASIbHBIA AOMYCTUMBIA YPOBEHL KOMMO3UTHOO -10IRE —24 IRE
(Arrowhead NTSC Min) curHana NTSC, nonyy4eHHoro 13 cursana SDI. -50 IRE
KnuH, NTSC, makc. YcTaHaBAMBaET MakCVIManbHbI OONYCTVMBIA YyPOBEHb KoMNoauTHoro 135 IRE 120 IRE
(Arrowhead NTSC Max) curtana NTSC, noaydeHHoro u3 curHana SDI. 90 IRE
Knun, PAL, MUH. YcTaHaBMBaeT MUHMANbHbIA AOMYCTUMBIA YPOBEHL KOMMO3UTHOIO -100 mB -230 MB
Arrowhead PAL Min curHana PAL, nony4eHHoro v3 curdana SDI. -400 MB
KnuH, PAL, makc. YCTaHaBAMBAET MaKCHMabHbIN JOMYCTVMBIA YPDOBEHL KOMNO3UTHOrO 950 MB 930 mB
Arrowhead PAL Max curHana PAL, nonyyeHHoro 13 curdana SDI. 630 MB
KnuH, obnactb Onpenensdet NPOLEHTHYIO 400 MUKCENEN U30OPaXeHNs, KOTOPLIE 0-10% 0%
(Arrowhead Area) MOryT BbiNaAaTh 13 NaAnTPbl, HO MOKa HE CHUTAIOTCS OLIMOKOM LIBETO-

BOW FraMMbl.
CurHan sipKkoCcTu, MUH. YCTaHaBAMBAET MUHVMAIbHBIN OOMYCTMBIA YDOBEHb CUrHANa SpKoCcTM  +5% -1% -1%
(Luma Min) Bx0AdLLero curHana SDI 1 KOMNO3UTHOrO CUrHana, Noay4eHHOro 13 -6%

curHana SDI.
CurHan spKkocTu, Makc. YCTaHaBAMBAET MaKCVIMabHbIA JOMYCTUMBIN YPOBEHL CUrHana apko- — 108% 103% 103%
(Luma Max) CTV BXOAZALLEro curHana SDI 1 KOMAO3UTHOrO curHana, nofydeHHoro  90%

13 curHana SDI.
CurHan sipkoctu, obnacte  OnpeaenseT NPOLEHTHYIO OO0 NUKCENen 1306paxkeHus, KOTopble 0-10% 1% 0%

(Luma Area)

MOTYT BbIXOOMUTb 3a YCTaHOBAEHHbBIE NPEAENbI CUrHaNa SPKOCTU, HO
noka He CHUTaIOTCSt OLLMOKOMN.

Tabnuua 39
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PyKOBOACTBO MO MPOBEAEHMIO MBMEPEHUI XapakTEPUCTUK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTH

Screen

RGE Gamut
Composite Gamut

Luma Gamut

Puic. 114. OkHO KOHOUryprpoBaHHs pexvMa onoseLLeHs 00 oLvOKax BILEOKOHTEHTA

ond uetoson rammbl RGB, 1 % ona o6nactu, 103 % n —1 % onqa
curHana apkocTu. Mprbop No3sonseT cBOOOAHO KOHPUIYPUPOBaTh
NOPOroBbIE 3HAYEHWS B Npeaenax A0nyCTUMbIX AnanasoHoB. Y100kl
COOTBETCTBOBATL TPEOOBAHWSAM PA3HbLIX MPOAIOCEPOB U TENEKOM-
NaHuii, NONb30BaTENb MOXET BblOMpaTh pasnuyHbie cneumndrikawmm
LBETOBOW ramMmbl.

[ocne ycTaHoBKYM 3HaYeHWA A0NYCTUMBIX NPEAENOB HEOOXOAMMO
HACTPOWTb COOTBETCTBYIOLLIME NapameTpbl ONoBeLLEeHNs 006 OLIMOKax
LIBETOBOW raMmbl 1 Apyrux pexumos. Coobuenna o6 owwmbkax OyayT
OnoBeLlaTh Nonb3oBaTens o npobnemMax B Buaeomarepmane. MNpn
NOSABNEHNI OLLMOKM CMCTEMA ONOBELLIEHNA MOXET 3anyCTWTb OAHY 13
CneayoLLmMx GYHKUWIA: BLIBOM, TEKCTOBOIO COOBLLEHNS 1 MUKTOrpam-
Mbl (Screen Text/lcon) Ha akpaH, noaada 3BykoBOro curHana (Beep),
3aM1Ch B XypHane perncrpaumn owmbok (Logging), coobulgHve
oncnetdepy SNMP (SNMP Trap) nnn nopada cvrHana Ha uHTepgenc
NOJKNIOYEHMS BHELWHero obopyaoBanmusa (Ground Closure) (puc. 114).
DYHKLMS 3aM1CK B XXypHae OLWMOOK NO3BONSET PErUCTPUPOBATL
BPEMS NOABNEHNS STUX OLLMOOK B NPUBSI3KE K CUrHaNam BCTPDOEHHOrO
TaKTOBOrO reHeparopa nprbopa im TanM-Komy, Npv ero Hanmduin.
Pervctpaumsa olmbok B NPYBSI3KE K TaliM-Koay obnerdaet noka-
AM3aLMIo OLLIMOOK B Matepwviane NnporpaMmbl. XypHan owmnbok no
CETEBOMY COEMIMHEHMIO MOXET OblTb 3arpyXeH B KOMMbIOTEP, a 3aTEM
pacneyaraH Wiv NPUKPENIEH K OTYETY.

YuebHoe nocobue

Ground

Logging Closure

3akoyeHne

Llenbio gaHHoro y4ebHoro nocobuna SenaeTcs npeaocTaBneHve 6aso-
BOW MHMOPMALWK MO NEPEBO/lY TENEBU3NOHHBIX CTYAMIA C aHANOrOBbIX
Ha LdpoBbIe GopmaThl 1 GopMaThl BUOEO BEICOKON HETKOCTY.

B Hawwe Bpems cneupanucTel B 061aCTi BULEO CTANKMBAIOTCA C
MHOXECTBOM NPOGNEM, 1 NePeXO Ha LUdPOBbIE pOpMaThl SBNFET-
€S O[IHOM 13 HUX, 0beLlaa Npy 3TOM A0NTOCPOYHYI0 oTaady. Obbiy-
HblE TeleKOMNaHuu ¥ CTyaun NPOM3BOACTBA BUAEONPOrpaMm OyayT
paboTaTth ¢ 060UMK hopMaTamm CTaHAAPTHOW 11 BLICOKOW YETKOCTH.
Hosble LdpoBLIE GOPMaTLl ABAFIOTCA ECTECTBEHHBIM NPOAOIIKEHN -
€M MPVIBBIYHOrO aHanoroBoro BUAEO, NPEAOCTaBNAS LMpoYaniume
BO3MOXHOCTV 419 TBOPHECTBA, OONEE BBICOKMIA YPOBEHD MPOU3BO-
AMTENBHOCTY U HAAEXHOCTY 1A HXEHEPOB, & Takxke HOBbIE 3axBa-
ThIBAIOLLIME BNEYaTNeHns ana notpebutend. Bcé ato ctumynnpyet
JanbHenwniA pOCT U NPOLIBETaHNE OTPaCHN.

Bynyliee obeLaeTt Ham MHOrO nepemeH. ABTOPbI HAAGIOTCA, YTO
nepexop, ¢ aHanoroBoro Ha LudpoBoe B1aeo OyaeT cpean Hawbo-
nee NonesHbIx.
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YuyebHoe nocobve

[Mornoxerre A. LIBET 1 LBETOBbBIE 3MEPEHUA

TexHnyeckme TpeboBaHWs K LBETAM B TENEBUAEHWV OCHOBBIBAIOTCH
Ha cTaHgapTax, onpegeneHHbix CIE (Commission Internationale de
L'Eclairage — MexayHapoaHas kommuceus no oceellermnio, MKO) 8
1931 rogy. 9Ta cucTemMa OCHOBaHa Ha 3KCNEePUMEHTabHBIX AaHHbIX
C rpynnov Habnioaatenei, NPYBOAALLMX LBETA B COOTBETCTBYIE C
AOANTVIBHOM CMECHIO TPEX OCHOBHBIX LBETOB — KPACHOI0, 3€/IEHOr0
v cubero. CpeaHee 3HaueHne pesynbTaTtoB 3TUX SKCNEePUMEHTOB
NPVIBEAEHO Ha rpaduike, KOTOPbI MOKa3bIBAET PYHKLMIO COrnaco-
BaHMs LIBETOB (puc. A1) CTaHAapTHOro (CpeaHero) HabnioaatTens.
KoopauHatsl ugetoB RGB orpaHnyeHs pamMkamy LUBETOBOV raMMbl

Y HE MOTYT CMHTE3MPOBATbL BCE LBETA. [Ng reHeprpoBaHvs NoHOro
[l1anasoHa LBETOB TPEOYIOTCA 1 OTpuULaTENbHBIE 3Ha4YeHns RGB,
0[IHAKO 3TO HE COOTBETCTBYET MOAENN TENEBU3NOHHON KONOPUME-
Toun. Jokymertamm MKO cneumduumpoBaH naeannanpoBaHHbi
Habop UBETOBbLIX kKoopamHaT XYZ. 3T1 KOOpAVHATHI NpeacTaBnsior
c060W HabOp NONOXMTENbHbIX 3HAYEHWIA, NOYYEHHbLIX MPEe0bpaso-
BaHMeM LIBETOBbIX koopanHat RGB. B HEM Benn4nHa Y nponopuy-
OHaflbHa 3HAYEHWIO APKOCTU B aAANTUBHOM CMECK. 3Ta cneupdn-
Kaums NCnonb3yeTcs B Ka4ECTBE OCHOBLI LIBETOB B COBPEMEHHDbIX
BMAEOCTaHAapTax.

CraHpaptamv MKO ycTaHoBneHa npougaypa Hopmanuaaumm UeeTo-
BbIX KOOPAMHAT XYZ C UEbIo NOMyYeHUa OBYMEPHOrO rpaduka 3asn-
CUMOCTW 3HAYEHW X 1Y ANt OTHOCWUTENBHOWM BENMHMHBEI SPKOCTU,
Kak 8TO ONPEAENeHo NPUBEAEHHBIMI HKE YPaBHEHNAMN. SHAYEHVE
LBEeTa HaHOCWTCH Ha rpaduik B BUAE TOYKM (X, Y) Ha AMarpaMme LBeT-
HOCTW, NOKa3aHHOW Ha puc. A2.

x=X/(X+Y+2)

y=Y/(X+Y+2)

72=2/(X+Y+Z)

T=x+y+z
Ins pasnnyHeix BMOe0GOpMaToB ONpeaeneHbl CBOV 3Ha4eHud rpa-
HILL, KOTOPbIE MNOKA3bIBAIOT BO3MOXHbIE 3HAYEHVsA LBETOB A4J1s1 JaH-
HOro popmarta. TpeyronbHUKK C LIBETOBLIM KoaMpoBaHuem (SMPTE

= xéntol, EBU/PAL/SECAM = cunHuin, NTSC 1953 = 3en€Hblit) Ha
pucyHke A3 3afiaHbl KOOpAMHaTamMu X, y B Tabnuue Al.

BbiOOP 3HAYEHMIA KOOPAMHAT X, Y 3aBVUCUT OT T1Ma NIOMUMHOMOPA,
MCNONb3YEMOr0 B 3N1EKTPOHHO-Ny4eBoN Tpyoke (3JTT). JliomMrHObO-
pbl, onpenenénHble ctangapTom NTSC ot 1953 roga, 6einm Bno-
CNeACTBUV 3amMeLLeHbl MIOMUHOPOPaMM, ONMCaHHBIMW B CTaHAapTax
EBU v SMPTE B cBA31 ¢ TpeboBaH!AMM Ha O0Nee Spkie AnCineu.
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[JlnvHa BOMHbI, HM

Puc. A1. DyHKU/A COrnacoBaHus LIBETOB (ABYXYPOBHEBbIN HAONIOAATENb) B COOTBETCTBUM C
MKO 1931

Puc. A2. LigeToBas anarpamma X-Y ¢ koopavHatamu ugeTtHoctu ans SMPTE, EBU/PAL/
SECAM n NTSC 1953
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Benwiin

YuebHoe nocobue

SMPTE KPACHbIN 3EJIEHLIN CUHUI
BaxHbIM GakTopom npv ONMcaHui LiBe- Xr Yr Xg Yg Xb Yb
TOB ABNAETCA OnpeaeneHne 6enom TouKy 0.630 0,340 0,310 0,595 0,155 0,070
cUcCTeMBI. B kaxooM dopmaTe 6enas Todka VicTouHuK D, x=0,3127 y=0,3290
OMNpenensieTcs kak peaynbTar CAoXeH!s
KPACHOr0, 3eNEHOr0 1 CUHEro B PaBHbIX
KOM4eCTBax. EBU (Rec 709) KPACHbIN 3EJIEHLIN CUHUI
MexayHapoaHas KOMUCCHSi MO OCBELLEHIO Al o *g Y9 Xb b
B 1931 roay onpeaenvna HECKONbKO TUMOB 0,640 0,330 0,300 0,600 0,150 0,060
CTaHOAPTHbIX VICTOYHVKOB CBETA: VICTOYHMK Deg x=03127 y=03290
m VICTOYHMK TMNa A: namna HakanmsaHns ¢
BOTIbOPAMOBON HATLIO G LIBETOBON M- PAL/SECAM KPACHBbIV 3ENEHbBIN CYIHUI
nepatypoi 2854 K; Xr Yr Xg Yg X0 Yb
m VCTOYHUK TMNa B: Moaenb npsMoro con- 0,640 0,330 0,290 0,600 0,150 0,060
HEYHOro CBETA B NOAAEHb C LIBETOBON VicToyHmk D, x=0,3127 y=0,3290
Temnepatypoit 4800 K;
m MCTOYHKK Tna C: MOAeNb PACCEAHHOrO - —— 5
. NTSC (1953) KPACHbIV 3EJIEHBIN CUHUN
JIHEBHOIO CBETa C LIBETOBOW Temnepary- " v > - o -
DOt 6504 K. r [ d d
0,670 0,330 0,210 0,710 0,140 0,080
cTounuk ceeta tvna C (Mctounuk C) Bbin VIcTOuHNK C x=0,3101 y=0,3162

MCNONb30BAH NPY UCXOAHOM ONpPeaeneHmnm
cranpapta NTSC. lNosxe MKO 6bina onpe-
[eneHa 0ononH1TeNbHad cepys CtaHaoapT-
HbIX MCTOYHNKOB IHEBHOrO CBETA, KOTOPLIE HA3BAN MCTOYHUKAMM
[OHEBHOro ceeta cepum D. ICTo4HKK cBeTa TUNa D65 C LiBETOBOW TEM-
nepatypoi 6504 K »meeT HEMHOrO Ipyrie LBETOBbIE KOOPAMHATSI

X, Y (N0 CpaBHEHMIO C UCTOYHKKOM T1na C). B COBpEMEHHbIX BUAEO-
CTaHAapTax MCMosb3yeTcs, MasHbIM 00pa30M, UCTOYHMK Tna D,

Kax bl 3 MCTOYHUKOB MEET GGJWPO TO4KY C ONPEAENEHHBIMN
KOopAaMHaTamu X, y Ha gnarpammMe LIBETHOCTU.

Mctounvk ceeta Tuna A x = 0,4476 y=0,4075
cToynuk ceeta Tina B x = 0,3484 y=0,3516
cToynuk ceetana C - x =0,3101 y=0,3162
McTouhmk ceeta Tuna D, x = 0,3127 y =0,3290

B 0eVCTBYIOWWX HA CErOAHALLHUI AEHb CTaHAAPTaX NPUHATO O0My-

LLEHVE, 4TO TeNEBU3NOHHBIE CTYAMM OCBELLAIOTCA OCBETUTENBHBIMM

npropamm ¢ xapakTeprcTkami UCTo4HMKa Tna D .. Ha npakTike
OCBELLEHVE CTyAMW OTMHAETCS OT CTaHAAPTHOIO UCTOYHYKE Dy, HO
NYTEM PEryIMPOBKM YPOBHEW KDACHOr0, 3€1EHOM0 1 CUHEro KOMMOo-
HEHTOB MOXHO OTKOPPEKTMPOBaTL BanaHc 6e10ro kamepsl.

Tabnuua A1. KoopayHatsl LBETOB X, Y N8 padnnyHbIX GopMaToB B COOTBETCTBUM CO cTaHaapTamu MKO

KpaCHbI, 3€NEHbBIA 11 CUHNIA KOMMOHEHTHI

KOMNOHEHTHI B KaKoi Obl TO HK 66110 hopme SBASIOTCH HEOOXOAMMON
4acTblO NIOOOV LIBETHON TENEBU3NOHHOW CUCTEMBI. LIBETHBIE Kamepbl
00bI4HO pa3naraioT CBET B M300PaXEHNN, FEHEPUPYA B PE3YbTaTe
BUAEOCUrHaNbI TPEX OCHOBHbLIX UBETOB: KPACHOI0, 3€1EHO0 1 CUHE-
ro. Tak kak kaxapit 13 aTux R'G'B’ curHanoB ¢ ramma-Koppekumen
HECET TONBbKO YacTb MHMOPMaLM 06 N300PAXEHU, 1 BCE OHK
HEOOXOAMMBI 1t BOCCO3AAHNA NOAHOM KAPTUHKWM, TO OHW Ha3bIBAIOT-
€A «KOMMOHEHTaMV» LBETHOIO BUagOCcUrHana. Ecnv ncnonsb3osats
YHMBEPCANbHOE 3HAYEHNE STOrO TEPMUHA, TO MOXHO CKasaTb, YTO
Kaxmpll KOMAOHEHT — 3TO He0OX0aMMas, HO He A0CTaToqHadA 4acTb
uenoro. OCHOBHbIE KOMMOHEHTHbIE R'G'B’ cyrHanbl MCNob3ayioTes
el pas Ha BbIXOAE TENEBU3VIOHHOM CUCTEMBI AN BBIBOA M30-
OpaxeHns Ha aKpaH MOHUTOPA WK Tenesrndopa. Bcneacteme aToro
MOXHO CKa3aTtb, 4TO OIHa 13 MMaBHbIX 33034 TENEBU3MOHHOM CTyau
COCTOUT B TOM, YTOObI MPOHECTU 3T KOMNOHEHTHbIE CUMHaEI Yepes
BCE NPOLECCHI PACTpeneNeHnd, TEXHUYECKON 1 XyO0KECTBEHHOM
00paboTkn 1 OOCTaBUTL UX Ha AUCANEN Ans NPOCMOTPa.
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PyKOBOZCTBO MO NPOBEAEHNIO N3MEPEHNI XapakTEPUCTUK CUMHAOB LUMMPOBOIro BMAEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTY
YyebHoe nocobue

HekoTopble Brab 060pya0BaHnsd, 0COOEHHO B MPOLLAOM, pac-
npocTpaHanm curHansl RGB 3a npenens Buaeokameps (1av 6noka
YIPaBNeHVs BUOEOKaMEPOIt), Moy STOM BUMAEOCUIHANBI NOYTL BCEraa
NpPeobpa30BbIBAINGCH MW KOAMPOBAIUCH B APYrve Gopmartsl s
3an1cu, B3aMMOCBA3M Wv Nepefadv Ha AanbHue paccToanHns, a
3aTeM AEeKOAMPOBANMCH ANd 0TOOPaxeHna Ha avcnnee.

Jpyrvim cnocoboM OnMcaHns OCHOBHbIX LIBETOB — KPacHOro, 3eNe-
HOrO ¥ CYHEro — SBASETCA NPEACTaBNEHNE C MOMOLLBIO TPEXMEPHO-
ro usetoBoro kyba R'G’'B’. Kak nokasaHo Ha pvcyHke A3, Bce LBeTa
MOTYT OblTb OTOOPaXEHbI BHYTPYW MPaHuLL, LIBETOBOro kyba RGB.

Mpn paspaboTke LBETHbIX TENEBM3VIOHHBIX CUCTEM 0COO0E BHUMA-
H1Ee yOenanocs NpobaemMe COBMECTMMOCTM C CYLLECTBOBABLUVIMY B
TO Bpemst YEPHO-OeNbIMIN TENEBUSNOHHBIMU NPUEMHKKaMK. CurHan
APKOCTU C ramma-koppekuymen, Y', co30aeTcsa U3 CUrHaNoB Kpac-

HOrO, 3ENEHOIO 1 CMHErO KaHanoB, Noy4aembix C BUAEOKaMepSI, C

LENbIO Nepeiayn Ha YEPHO-0enble N UBETHBIE TENENPUEMHIKA B
BMAE MOHOXPOMHOIO M300paxeHus. 3Has PasHOCTb MEXAY MOHO-
XDOMHbBIM CUIHANOM U CUrHANOM KaHana apkocTu, U CUrHanamm

Puc. AS. LigeToBoii ky6 R'G'B’

N0BOro 13 ABYX LBETOBbIX KAHaN0B, MOXHO
NIErko BOCCTAHOBUTb KPACHbIV, 3€N1EHBIN 1
CUHWIA KOMMNOHEHTbH! 4151 NOJaYM Ha KHE-
ckon. [oCKOsbKy YyBCTBUTENBHOCTb YEN0-
BEYECKOr0 3pEHNS K 3eIEHOMY LIBETY B Hau-
OOnbLLEN CTENEHM COOTBETCTBYET BOCIPUA-
TWIO APKOCTK, BONbLLAs YacTb MHGOPMaLMN

3TOr0 LBETOBOIO CUrHana UCnonbayeTes 700 uB
[N NONYYeHVs curHana spkocTu, a ocTaB- o
LIMECH KPACHBINA 1 CYHUIA LIBETOPASHOCTHBIE so0ws L] |
CUrHanbl MOryT ObITb NepeaaHsl B 6onee 700 B
Y3KOWV MONOCE NPOMNYCKaHNA.

Matpuua
CwrHan 9pKocTv 1 ABa LiBETOPa3HOCTHbIX a 1 : i
CurHana coaepxar BCio MHpopMaLmio, 73&0;5 ' -
HEoOX0AVMYIO 119 0TOOPaxXeHVs Nio6oro P
LBEeTa 3 BCEro CnekTpa LBETOB UCXOAHOIO D —
n3o6paxeHns. OCHOBHOWM Habop V3 TPEX ] 1 — 11 _'—'—
komnoHerTos (R', G' 1 B') nyTém npocToro ~300 B ~491wB :

MaTpU4HOro NpeobpasoBaHna (CM. puc. A4)
NPEBPALLAETCS B HOBbIN HAOOP 13 TPEX KOM-
nonexTos (Y, R'=Y’, B’=Y’). LiBeTopas3HoCT-

Hag C]JOpMa NnpencTaBneHna CUrHanoB MeeT Puc. A4. Mpeobpasosaryie curtana R'G'B’ B LBETOPA3HOCTHbIN CTHAN
[1Ba NpevmyLLecTBa no cpasHeHnio ¢ R'G'B'.
Bo-nepBbix, 419 nepeaayn HeoOXoaMMON
nHbOpMaLWn TpebyeTcs bonee y3kas
noA0ca NPOMYCKaHWS: LIBETOPa3HOCTHON
CUCTEME HYXEH TONBKO OAWH LLIMPOKOMO-
NOCHBIV KaHast, MOTOMY YTO MESKME OeTany
1300PaXEHNA NEPEHOCATCS CUrHANOM APKO-
ctv. B cucteme R'G'B’, ¢ Apyrow CTOPOHH,
LMpOKas nonoca nponyckaHnsa Tpedyercs
QN9 BCEX TPEX KaHanos. BO-BTOPbIX, HAOOP
LIBETOPA3HOCTHbIX KOMMOHEHTOB MEHee Nof-
BEDXEH UCKaXEHMAM KO3hdrUMeHTa ycune-
HUS MO CPABHEHMIO C KOMMOoHeHTamn R'G'B’.
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700 mB 700 MB
-300 mB -300 mB
350 mB 700 MB
0mB 350 mB
-350 mMB 0wmB
350 MB 700 MB
0mB 350 MB
-350 MB 0wmB

Y =0,587G+0,114B’ + 0,299 R’, opmanadoH 3Ha4eHuin ot 0 go 700 mB, cuuxpoumnynsc —300 mB
P'’b = 0,564 (B’-Y’), amana3oH 3HaveHuii mexay +350 mB

P’r =0,713 (R’-Y’), amana3oH 3HaveHnin mexay 350 mB

Y =0,587G +0,114B’ + 0,299 R’, ananasoH 3HayveHuii ot 0 go 700 mB, cuuxpommnynsc -300 mB
P’b =0,564 (B’-Y’) + 350 mB, nnana3oH 3Ha4veHuin ot 0 go 700 mB

P’r =0,713 (R’-Y’) + 350 mB, nmana3oH 3HayeHuin ot 0 o 700 mB

Puc. A5. LIBeTopasHOCTHbIE CyrHasbl, MacliTabrpOBaHHbIE U CMELLEHHBIE A1 LM(DPOBOro KBaHTOBaHMS!

YuebHoe nocobue

HWskwmi ypoBeHb B NI0OGOM 13 LIBETOPA3-
HOCTHbIX KaHAN0B MOXET BbI3BaTh NNLLIb
HE3HAYNTENBHBIE USMEHEHWA OTTEHKA UK
HACbILEHHOCTV UBeTa. A HU3KWI YDOBEHb B
Kakom-nr60 13 KomnoHeHToB R'G'B’ moxeT
MPUBECTU K 3aMETHOMY MCKAXEHWIO LBETA
n306paxeHvs. Maoes npeobpasosaHns
curHanos R'G'B’ B 04MH CuUrHan spkocTu 1
[1Ba UBETOPA3HOCTHbIX CUrHana okasanacb
04eHb nonesHown. B HacTodllee Bpems
Takue curHansl, C OTHOCUTENBHO HEBOMb-
LWVIMW UBMEHEHUAMN, NEXAT B OCHOBE BCEX
[EACTBYIOLLX KOMMOHEHTHbLIX BMOE0dOP-
MAaTOB, a TakXe KOMMO3UTHbBIX BELLATENbHbIX
CTaHOapToB BO BCEM MUPE.

[ns GopmaToB CTaHOAPTHOM HETKOCTU
(puc. Ad):

m Y'=0587G +0,114B +0,299R’, gna-
na3oH 3HadyeHnt ot 0 4o 700 MB, cuH-
xpoumnynbc —300 MB;

m B'-Y'=-0587G +0,866B -0,299 R’
[Mana3oH 3HaveHnn mexay 620 mB;

m R-Y'=-0857G -0,114B +0,701 R’,
[1ana3oH 3HaveHuin mexay £491 mB.

Cpeau cneumanncToB, 3aHUMaIOLLVIXCS
KOMMOHEHTHbLIM BUAEO, KOMMOHEHTHLIE
curHanel R'G'B’ yacTo HasbiBaioT «G'B'R'»,
NOTOMY 4TO 60MbLLASA YaCTb MHDOPMALWN,
NepeHOCVIMOi CUrHANOM APKOCTU, COCTOUT
13 MHPOoPMaLmMK 3enéHoro kaHana. Cneao-
BaTeNbHO, CTb HEKOTOPAs aHanorus Mexay
dopmatamm Y'P'bPrun G'B'R’.

Inga ynpoulerns npoueaypsl 00paboTku
LIBETOPA3HOCTHBIX CUrHAN0B B Pa3nNyHbIX
cucTemax ux 3Haqenuns (puc. Ab) cHava-

na MacLUTabvpytoTcs, HTOObI OHK MENN
0VHAKOBbIN AVHAMNYECKMIA Arana3oH
+350 MB. Takol aHanoroBbI KOMNOHEHT-
HbIll curHan o6o3HavaeTcs kak Y'P'bP'r.

B unMdpoBOM KOMNIOHEHTHOM CUCTEME B
LIBETOPA3HOCTHbIE CUrHaNMbl BHECEHO CMe-
LeHue, no3eonsiollee 0becneynTb oavHa-
KOBbIE AManasoHsl 06paboTKM AN CUrHANOB
ApKOCTV Y 11 LIBETOPA3HOCTHBIX CUrHANOB.
Takas cuctema oboaHaqaetcs kak Y'C'bC'r.
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BhINONHEHWE MaTPULMPOBAHWS 1 MaCLLITabVPOBaHMA NpeaoTepa-
aeT BO3MOxHoe nospexaeHue curtanos Y'C'bC'r npu obpatHom
npeobpasoBaHun 3Tnx curHanos B popmat RGB. Kak nokasaHo Ha
puc. AB, TONbKO NPUMEPHO 25 % BCEX BOBMOXHbIX 3HAYEHWI CUrHa-
na B obnact Y'C'bC'r ncnonb3ylnTcs Ans NpeacTaBNeHns NoaHoro
cnekTpa ugeToB B obnact RGB. B 310 CBS3W, Npy NepeHoce cur-
HanoB B Apyrue GopmMaTthl HyXHO COBMI0AATL OCTOPOXHOCTb, HTOOb!
B NpoLecce NnpeobpasoBaHnsd AMHAMUYECKIIA AMana3oH He Bbillen
3a YCTaHOBMEHHbIE NPeaensbl.

LiseToBaga ramma.
PaspelleHHble 1 J0NYCTUMbIE 3HA4YEHWS

TepMUH «LIBETOBAasi rammMa» UCNoNbayeTca Ans 0003Ha4eHvs ama-
na3oHa vnm NanuTPbl BOCNPOU3BOAVMbIX TENEBM3UOHHOM CUCTEMOIA
LIBETOB, KOrAa 0ObEKT CbEMKM OCBELLAETCH ONOPHBIM OeNbIM (CTaH-
AapTHBIM MCTO4HVKOM cBeTa D, ana NTSC/PAL). Lipetosas ramma
OnNpenensieTcs 3Ha4eHMeM LIBETHOCTY U KOOpAMHATaMU LIBETHOCTA
MKO onst paHHOM cucTeMbl. 3TOT Ananas3oH UBETOB C NEPEMEHHOMN
HACHILLEHHOCTbIO BOCMIPOM3BOAWTCA Ha 3KPaHe BMAEOMOHWUTOPA
3HAYEHNAMY KPACHOTO, 3EIEHOMO U CMHErO CUIHANOB WAV CUrHaN0OB
R'G'B’. Mpu paBeHCTBE 3HA4EHMIN KOMMNOHEHTOB (T.e., R' =G’ = B’)
1300paxeHve CTaHoBUTCA BECLBETHEIM B Mpeaenax, He0OX0AMMbIX
N9 0TOOPaXeHna OTTEHKOB CEPOro Ha NPaBUIbHO OTPENYIMPOBAH-
HOM BVAEOMOHUTOPE. B NPOTVBHOM Cy4ae A1a HeHYNEBbIX 3Ha4e-
HII HACBILLIEHHOCTM NPOSBATCA LBETHOW OTTEHOK. Bee Bocnpons-
BOAVIMbIE LBETA B NAAUTPE AOCTYNHbI NPU HE3ABMCUMOW HaCTPOKe
3HaueHun curHanos R'G'B’.

Tak kak 3Ha4eHnsa curtanos R'G'B’ Hanpsamyio BOMAOLLAIOT 3TK
LBETa, TEPMVH «L|BETOBAS raMma» 4acTo UCMonb3yeTcsa ana 0603Ha-
4eHud AranasoHa LUBETOB, MPeACTaBASEMbIX BCEMM KOMOMHALMAMY
curHanos R'G'B’, KoTopble nexar B pa3peléHHblx rparnuax ot 0 oo
700 MB. Curnansl R'G'B’, BbixoasLwwme 3a Nnpeaessl 3Toro ananasoHa
HANPSXEHWI, MOTYT CO30aBaTb HYXHbIi LIBET HA AaHHOM BMAEOMO-
HUTOPE, HO OHW HAXOAATCS BHE AOMYCTVIMOW LIBETOBOV raMmbl. OHK
MOrYT OblITb 06pE3aHbl UK CXaTkl NPY NocaeayioLLen oopaboTke
CUHAO0B, YTO NPUBEOET K MCKAXEHMIO LIBETOB NpW 0TOOPaxeHnn Ha
[IDYrOM BYOEOMOHUTOPE.
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Puc. A6. TpéxmepHoe LiBeToBoe NpocTpaHcTeo Y'C'hC'r

To e NpoucxoanT 1 B LIBETOBOM NpocTpaHcTee R'G'B’. Jlioboi
CUrHas, BbIXOAALWMWIA 32 BEPXHIO NV HKHIO rpaHuLb!, ABNAETCS
HEA0MNYCTUMBIM, TaK KaK UBET BbINAAAET V3 AOMYCTUMON LIBETOBON
rammbl. Kpome Toro, OH SBASETCS U HEPA3PELLIEHHBIM, Tak Kak OfuH
NN HECKObKO KOMMOHEHTOB NPEBLILIAIOT Pa3PELEHHBIE NPEMEND.

PaspelwéHHEIMI CUrHanamy CHMTaTCsA Takne CUrHasbl, KOTOPbIE

HE HapyLWwaloT Npeaensl HaNPSXEHNUA CUrHana, yCTaHOBNEHHbIE 1
KOHKPETHOrO hopmara, T.€. CUrHasbl, nexaliye B paspeLleHHbix
npenenax ans AaHHoro gopmara. TOYHO Tak Xe PaspeLleHHbIN Cur-
Han B LIBETOPa3HOCTHOM opmate, Takom kak Y'C'bC'r, MOXeT ObiTb
HeOonyCTMMbIM B GOPMATE, B KOTOPOM OH NPEACTABNAET CUrHa,
BBIXOAALLAM 32 NPeaens AOMYyCTUMOW LBETOBOW ramMMmbl. Takon Hepo-
NyCTUMBIN CcurHan npu npeobpasosaHum B Gopmat R'G'B’ bynet
BCEraa Nopoxaarb HepadpeLwEHHbIn CurHa.
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Puc. A7. lonycTMbI LBETOPA3HOCTHBIA CUrHan MOXeT OblTb NPeobpa3oBaH B Pa3peLLEH-
HbIlA curdan RGB

HonycTMBIM CUrHANOM CHUTAETCS CUrHas, KOTOPbBIA HAaxOaWUTCA B
npeaenax LUBeTOBOW raMMbl M OCTAETCHA pa3peLlEHHBIM NPy Npeot-
pas3oBaHuK B Nt0OOM apyron popmart. JJonycTumbliin curHan 6yaet
BCEraa paspelleHHbIM, HO Pa3PELEHHbIN CrrHan Heoba3aTeNsbHO
ABNAETCA AONYCTUMBIM. [10CNEAHEE Hallle BCETO CNYyYaeTcs C LBe-
TOPA3HOCTHBIMY KOMMOHEHTHBIMI CUrHaNamm, ypoBHU KOTOPbIX

HE SBNSIOTCHA HE3ABUCUMBIMU, B OTIMYME OT cnuctem RGB. Ha
pucyHkax A7 n A8 nokasaHo, kak NpOCTOE UCKaXEHVE YCUNEHNS B
LIBETOPA3HOCTHOM KOMMOHEHTHOM CUHane MOXeT CAenaTb CUMrHan
HeOOoMnyCTUMBIM, HO MPW 3TOM OH, TEM HE MEHEE, OCTaéTCH pas-
PELLEHHBIM.

Ha pvicyHke A7 nokasaH paspeLéHHbIn 1 OoNyCTYMbIA UBETOPA3-
HOCTHbIV cUrHan (CBepXy), NPeobpa30BaHHbI B PA3PELIEHHBIN CHr-

Puc. A8. Heponyctumblii curHasn, paspeLléHHbIii B 0AHOM GpopmMaTe, HO Hepa3peL&HHbIN
nocne npeobpasoBaHus

Han RGB (cHuay). Ha pucyHke A8 nokasaH LIBETOPa3HOCTHbI CHrHan
(CBEPXY), Y KOTOPOrO MMEIOTCA NCKAKEHVS B KaHaNe APKOCTU: B HEM
OTHOCWTENbHOE yeuneHne coctasnaeT Bcero 90 % ot Tpebyemoro.
Korpa aT1oT MCKaXEHHbI cyrHan npeobpadyetcsa B popmat RGB
(CHW3Y), B peaynbTate Nnoy4aeTcs HepaspPeLEHHbIA CUrHa: B HEM
BCE TPW KOMMOHEHTA NEXAT HKE MUHUMANbHO O0MYCTUMOrO YPOBHS
curtana. Tak kak MCKaXEHHbI LIBETOPA3HOCTHBIA CUTHAN HE MOXET
ObITb NPe0OpPas3oBaH B pas3pelléHHbI curHan RGB, oH aBnsetca
HeaonycTUMbiM. OTMETIM, YTO 1 APYrve BUasl MCKaKEHWIA cCnocob-
CTBYIOT 00Pa30BaHMi0 HeAOMYCTUMbIX CUMHANOB.

Lonyctymble curHansl MoryT ﬂpeO@DaSOBb\BaTbCﬂ, KOOMPOBaTbCA
1 BBOOMTBCA B J'HOGWO 4aCTb BMOEOCNCTEMBI, HE BbI3biBas HDOGJ'IGM,
CBA3AHHbIX C aMMIUTYA0N.
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Tabnmupl Npeodbpas3oBaHys
dopmatos

B npviBEAEHHBIX TabNMLAax NPeobpa3oBaHys
NOKa3aHo, Kak OCYLLECTBNAETCHA NepeBos]
3HaveHun Y'P'bP’r8 G'B'R’. B tabnuue

A2 3Ha4eHVs c1rHana LUBeToBbIX MON0C CO
100 % HaChILEHHOCTHIO NepeBeeHbl 113
¢dopmata G'B'R’ B dopmar Y'P'bP'r. 3Ha-
4EeHMS CUrHANOB HE BBIXOAAT 3a Npeaenyl
OHammyeckoro avanasora R'G'B’ (o1 0 oo
700 MB), noatomy B pesynstaTe npeobpa-
30BaHNA GOPMUPYIOTCA CUTHANbI, 3HAYEHNS
KOTOPbIX HE BEIXOAAT 3a NPENEbl aHano-
FOBOr0O OMHAMNYECKOro ananasoHa Gop-
mata Y'P'bP’r (ot O po 700 mB onda kaHana
apkocTv 1 =350 MB 115 UIBETOPA3HOCTHBIX
kaHanoB). [po Takom CUrHaN roBOPAT, HTO
OH PaspeluénHbiii 1 Jonyctumblid. CurHan
cunTaeTcst PaspeléHHbIM, eCnv OH NEXNT

B Npeaenax AvHaM1Uyeckoro amanasoHa
JaHHOro Gopmara. CurHan cunTaeTcs
JonycTrMbIM, eCnV OH NPEACTABNSET LIBET,
nonaaatoLLyii B AONYCTUMbIE NPeaenbl LiBe-
TOBOW rammsl. [1py NepekoanpoBKe Takoro
curHana 8 dopmar R'G'B’ Bcerga nonyyaet-
Cs1 paspellérHblin curHan R'G'B'.

Korpa curHan BelxOauT 3a Npeaensl AvHa-
MMYECKOro orManasoHa JaHHoro opmara,
OH CTaHOBUTCS HEPa3peLLIEHHbIM. B Tabnuue
A3 nokasaHbl CUrHasbl, KOTOPLIE ABNSIOTCH
pa3peLleHHBIMI B mpocTpaHcTee Y'P'hP'r.
OpHako Korga aTu curHansl npeobpasyioTcs
B dopmat G'B’'R’, HEKOTOPBIE U3 HIX BbIXO-
[9T 3a noporosble 3HadeHna 0-700 MB, yTo
03HayaeT, 4To 3TU CUrHanbl ABNAIOTCA HEMO-
MYCTVMbIMY U 4TO OMUCHIBAEMBIE MK LIBETA
flexar 3a npuemnemMbiM1 npeaenamn Lge-
TOBOVI rammbl. VICKaXEHNE B CUTHAbI MOXET
BHOCMTLCH TEXHONOMMYECKM 000pYA0BaHN-
eM, KoTopoe 06pabaThiBaeT CUrHas bl B pam-
Kax onpeaeneHHoro ans aaHHoro popmara
[Mana3oHa 1 MOXeT 06pe3aTtb CUrHasl,
BbIXOAALLUME 3a ero npeaens.. KomnaHus
Tektronix 4nst CBOVIX M3MEPUTENBHBIX NMPW-
00pOB paspaboTana cneumnanbHble PEXUMbI,
KOTOpbIE CNOCOOHEI MOMOYb ONepaTopam 1
VHXEHepaM B NOOAEPXaHUN Pa3PELLEHHbIX
¥ DOMYCTUMbIX CUTHANOB B YCTAHOBIEHHbIX
npegenax.
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LiBeTHble nonockl co 100% HacbILLEHHOCTbLIO

Liset G’ (MB) B’ (MB) R’ (MB) Y (MB) Pb(mB) P’r(mB)
benblit 700 700 700 700 0 0
KEnThiid 700 0 700 620,2 -350,0 56,7
LinaH 700 700 0 490,7 118,3 -350,0
3enéHblit 700 0 0 410,9 -231,7 —293,3
[ypnypHbIi 0 700 700 2891 231,7 293,3
KpacHbli 0 0 700 209,3 -118,3 350,0
CuHMI 0 700 0 79,8 350,0 -56,7
HEpPHbIN 0 0 0 0 0 0

Tabnnua A2. PaspeléHHble 1 LoNYCTUMBIE 3Ha4eHNs CcrrHanos G'B'R’ 1 aKBMBANEHTHbIE MM pa3peLLEHHbIE 1 SOMYCTUMbIE

3HaueHus curianos Y'P'bP'r

Y (MmB) Pb(mB) Pr(mB) G'(mB) B’ (mB) R’ (MmB) Liset
700 350 350 330 1320 1911 HepaspeluenHblin GBR
700 -350 -350 1070 80 160 Hepaapelennbin GBR
700 0 350 450 700 1191  Hepa3speluernoin GBR
700 0 -350 950 700 160 HepaapeluenHbii GBR
700 350 0 580 1320 700 HepaapelueHHbii GBR
700 -350 0 820 80 700 Hepaspelwennblin GBR
700 0 0 700 700 700 Benbiit
0 350 350 -370 620 491 HepaspellenHbin GBR
0 -350 -350 370 -620 491 HepaapeluenHbii GBR
0 0 350 -250 0 491 HepaapelénHbii GBR
0 0 -350 250 0 -491  Hepa3speluéHHbii GBR
0 350 0 -120 620 0 HepaspelwenHbin GBR
0 -350 0 120 -620 0 HepaspewenHbin GBR
0 0 0 0 0 0 HEpPHbI

Tabnuua A3. PaspeluéHHble, HO HelonyCTUMbIE 3Ha4eHS curHanos Y'P'bP'r 1 aKBMBaNEHTHbIE UM HEPA3PELLEHHBIE 3HA4EHNS

curhanos G'B'R’
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[punoxeHre B. B3anmocsasb TakTOBbLIX CAMHAIOB B TEJIEBU3VMOHHOW CUCTEME
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Puc. B1. Mpov3BoAHbIE TAKTOBBIE CUrHaILI B BUAEOCHCTEME
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[Tpunoxerve C. INapameTpbl aHanoroBoro KOMMO3UTHOO BUAEOCUTHANA CTaHAAPTHOW YETKOCTM

PAL B/G NTSC SECAM PAL-M PAL-N

Tun curxponmMnynbca OTPUUATENbHBIA,  OTPULATENbHBIA, — OTPUUATENbHBIA,  OTPULATENBHBIN,  OTPULATESNbHBIN
[BYXYDOBHEBLIN  [BYXYPOBHEBbII  [BYXYPOBHEBBIA  [ABYXYPOBHEBBHIN  [BYXYDOBHEBbLIN
YacTtota nogHecyuen (Mru) 443361875 3,579545 4,406250 3,57561149 3,58205625
4,250000

Kon-Bo CTpok B Kagpe 625 525 625 525 625
YactoTa nonen (') 50,00 59,94 50,00 59,94 50,00
Yactora cTpok (KI'y) 15,625 15,734264 15,625 15,734264 15,625
lNepvon CTPOYHOW Pa3BEPTKM (MKC) 64,000 63,555 64,000 63,555 64,000
Mepuroa CTPOYHOrO racsLLero MMNyJsb- 12,05 10,90 12,05 10,90 12,05
ca (MKc)
3agHasg niolanka racswero nMnynbca 5,8 47 58 47 58
(mkc)
MNepepHsa nnoLaaka racsero 1,55 1,50 1,55 1,50 1,55
MMnynbca (MKC)
OnntenbHOCTb CMHXPOMMMYbCa (MKC) 47 47 47 4.7 47
AMNnnTyaa cuHxpoumMnynsca (MB) -300 —-286 -300 —286 -300
Amnautyga cuHxpoumnynbsca (IRE) -43 -40 -43 -40 -43
Bpems HapacTaHus/cnaga GpoHTa 0,200 0,250 0,200 0,250 0,200
CUHXpOUMMYNbca (MKC)
NHTepBan oT GpoHTa CUHXPOUMIY/bCa 5,6 5,2 — 58 5,6
[0 Hayana UBETOBbIX MOAHECYLUMX (MKC)
OnnTenbHOCTb CUrHana LIBETOBOW CUH- 2,25+0,28 o1 2,23 00 3,11 — 2,25+0,28 2,51 £0,28
XPOHM3aLMN (MKC)
ONnTenbHOCTb CUrHana LUBETOBOM CUH- 10 £1 9 +1 — 9 +1 9 +1
XPOHM3ALMN (TAKTOB NOAHECYLLEN)
AMMAMTYAA CUrHana LBETOBON CUHXPO- 300 286 166 286 300
Hu3aumm (MB)
MNepron noneBor pa3BePTKM (MKC) 20 16,6833 20 16,6833 20
lNepvoa NoneBoro MHTepBana raweHus 25 21 25 21 25

(cTpok)

Tabnumua C1. MNapameTpsl KOMNO3WUTHOrO BMAEOCUrHaNa CTaHAapPTHOM YETKOCTH

Mepennsia nnouwaaka NHTEepBan ot GppoHTa CUHXPOMMNYSbCA
FACALLIETO MMynbCa [0 Ha4Yana LBEeTOBbIX MOAHECYLLNX
CuHxpo-
NMNyNbC
3apHsas niowaaka
racsiero uMnynsca
AmnanTyaa
L{BETOBbIX
NOAHECYLUUX
Bpems cnaga Bpems HapacTaHus
. . Bpems HapacTanus/cnapa
CTPOYHBIii racsiLLmiA UMNYbC

Puc. C1. lTopugoHTansHbiil nHtepean B cuctemax PAL n NTSC Puc. C2. FopusoHTabHbIi vHTepsan B ciucteme SECAM
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[punoxerne D. TepedeHb CTaHaapToB 1 PEKOMEHZALIMI 019 TeNEBNOEHUS

ANSI S4.40-1992/AESS, Digital Audio Engineering — Serial
Transmission Format for Two-Channel Linearly Represented Digital Audio
Data (Paspabotka umdposoro ayamo — dopmar nocnenoBaTesHoOm
nepeaayv ana aByxkaHanbHbIX IMHENHO NPEACTaBAEHHbIX LIDPOBLIX
ayanoaaHHbIX).

ANSI/SMPTE 125M-1995, Television — Component Video Signal
4:2:2 — Bit-Parallel Digital Interface (TenesnaeHne — KOMNOHEHTHbI
BuoeocurHan 4:2:2 — MapannensHolin UdPOBON MHTEPDENC).

ANSI/SMPTE 170M-2004, Television — Composite Analog Video
Signal — NTSC for Studio Applications (TenesuaeHve — KOMNO3UTHEIN
aHanorosblit BuaeocurHan — @opmat NTSC ons CTyouiHbIX TpUnoxe-
HIAW).

ANSI/SMPTE 240M-1999 (Archive 2004), Television — 1125-Line
High-Definition Production Systems — Signal Parameters (Tenesuae-
Hne — [TPOV3BOACTBEHHBLIE CUCTEMBI 4151 POPMATOB BLICOKOW YETKOCTU
¢ 1125 ctpokamn — MapameTpsl curHana).

ANSI/SMPTE 259M-2008, Television — SDTV Digital Signal/Data —
Serial Digital Interface (Tenesnoerve — LIMGPOBON CUrHasn/nanHse
TeNeBUOEHVS CTaHOaPTHOM YETKOCT — [locnenoBaTenbHbiv LdPOBO
UHTEPODENC).

SMPTE 260M-1999 (Archive 2004), Television — 1125/60 High-
Definition Production System — Digital Representation and Bit-Parallel
Interface (Teneenanenne — lNPOM3BOACTBEHHBIE CUCTEMBI 15t GOPMATOB
BbICOKOM YeTKocTn 1125/60 — Lindposoe npencrasneHve n napan-
NeNbHbIN NHTEPdENC).

ANSI/SMPTE 272M-2004, Television — Formatting AES/EBU Audio
and Auxiliary Data into Digital Video Ancillary Data Space (Tenesuae-
He — PopmaTpOBaHKe ayamo 1 CyXeOHbIX aHHbBIX B CYXEOHOM
NPOCTPAHCTBE LMGPOBOro BMAEOCHTHaNA).

ANSI/SMPTE 274M-2008, Television — 1920x1080 Image Sample
Structure, Digital Representation and Digital Timing Reference
Sequences for Multiple Picture Rates (Tenesmaerne — CTpykTypa avc-
Kpetvaummn n3odpaxenua 1920x1080, umdpoBoe NpeacTaBneHue 1
UMOPOBLIE ONOPHBIE NOCNEA0BATENBHOCTH 1S KDATHBIX HACTOT KaApoB).

ANSI/SMPTE 291M-2006, Television — Ancillary Data Packet and
Space Formatting (TenesnaeHve — PopmaTvpoBaHvie nakeTa v npo-
CTPaHCTBa CAYXEOHbIX AaHHbIX).

ANSI/SMPTE 292M-2008, Television — 1.5 Gb/s Signal/Data Serial
Interface (TenesnaeHne — ocnenosatebHLIi MHTEP®EC nepeaayn
CUrHanoB/OanHelx 1,5 Fou/c).

ANSI/SMPTE 293M-2003, Television — 720x483 Active Line at
59.94-Hz Progressive Scan Production — Digital Representation (Tene-
BuaeHve — Mpowseoacteo Buogodpopmata 720x483 akT1BHbIX CTPOK, C
NPOrPECCUBHOM PA3BEPTKON 1 4acTOTOM kaapos 59,94 'y, — Undposoe
npeacTasnenHue).

ANSI/SMPTE 294M-2001, Television — 720x483 Active Line at
59.94-Hz Progressive Scan Production — Bit-Serial Interfaces (Tene-
BuaeHve — lMpowseoacteo Buogodopmata 720x483 akT1BHbIX CTPOK, C
NPOrPECCUBHON PA3BEPTKOM 1 YacToTOM Kaapos 59,94 'y — Mocneno-
BaTe/bHbIE HTEPDENCHI).

ANSI/SMPTE 295M-1997, Television — 1920x1080 50 Hz —
Scanning and Interface (TenesuaoeHne — 1920x1080 50 'y, — Pas-
BEPTKA U MHTEPDEIC).

ANSI/SMPTE 296M-2001, Television — 1280x720 Scanning, Analog
and Digital Representation and Analog Interface (Tenesvoenne — Pas-
BepTka 1280x720, aHanoroeoe 1 UMGPOBOE NPeACTaBEHNE, aHANOro-
BbIll UHTEPDENIC).

ANSI/SMPTE 299M-2004, Television — 24-Bit Digital Audio Format
for HDTV Bit-Serial Interface (TeneBuaerne — 24-pa3paaHbiin uMppo-
BOW ayomodopmMar 4ns NoCNeA0BaTeNbHOO MHTEPdECA TENEBNaEHMA
BbICOKOW YETKOCTN).

ANSI/SMPTE 305M-2005, Television — Serial Data Transport Interface
(TenesnaeHve — rlocnenoBateNbHbIn MHTEPDERC NEPEHOCa AaHHbIX).

ANSI/SMPTE 310M-2004, Television — Synchronous Serial Interface
for MPEG-2 Digital Transport Stream (TenesuagHue — CUHXPOHHbIN
nocnenoBaTeNbHbI MHTEPDENC A9 UMPPOBLIX TPAHCMOPTHbIX MOTOKOB
MPEG-2).

SMPTE 318M-1999, Television and Audio — Synchronization of
59.94 or 50 Hz Related Video and Audio Systems in Analog and Digital
Areas — Reference Signals (Tenesuaoerue n ayano — CUHXPOHM3AUNA
59,94 'y 1 50 My B1AEO- 1 ayAMOCUCTEM B aHANOrOBOW 1 LG POBOIA
o6nactn — OnopHble cUrHanbl).

ANSI/SMPTE 320M-1999, Television — Channel Assignments and
Levels on Multichannel Audio Media (Tenesuoenne — Pacnpenenexne
KaHas0B ¥ YPOBHW B MHOMOKaHaSbHbIX ayAMocpenax).

ANSI/SMPTE 346M-2000 (Archive 2006), Television — Time Division
Multiplexing Video Signals and Generic Data over High-Definition
Television Interfaces (TenesuaeHne — MynbTUNNEKCUPOBaHWE C pasae-
NIEHNEM BPEMEHN BUAECOCUIHANOB 1 OOLLYIX JaHHbIX YEPES3 MHTEP(DENCHI
TENEBNAEHWS BEICOKOW YETKOCTW).

ANSI/SMPTE 347M-2001 (Archive 2006), Television — 540 Mb/s
Serial Digital Interface — Source Image Format Mapping (Tenesuae-
Hue — locneaoBarenbHbi LMPPOBON nHTEpdeinc 540 Moéut/c — Mpe-
00pas3oBaHve Gpopmarta MCXOOHOrO N300paxeHms).

ANSI/SMPTE 348M-2005 (Archive 2006), Television — High Data rate
Serial Data Transport Interface (HD-SDTI) (TenesuaeHve — BbICOKOCKO-
POCTHOI NOCNeA0BaTENbHbI MHTEPdENC NnepeHoca AaHHbIx (HD-SDTI)).

ANSI/SMPTE 349M-2001 (Archive 2006), Television — Transport of
Alternate Source Image Formats through SMPTE292 (TenesnaeHve —
[epeHOC anbTepHaTNBHbLIX GOPMATOB UCXOAHOrO M300paxeHNs 4epes
SMPTE292).

ANSI/SMPTE 352M-2002, Television — Video Payload Identification
for Digital Television Interfaces (TenesuaeHne — VneHtndurkaumsa
BUAEOKOHTEHTA 19 UMDPOBLIX TENEBU3NOHHBIX MHTEPDENCOB).

ANSI/SMPTE 372M-2002, Television — Dual Link 1.5 Gb/s Digital
Interface for 1920x1080 and 2048x1080 Picture Formats (Tenesuag-
Hne — Undposoi nutepderic Dual Link 1,5 [out/c ana Gopmartos 13o-
BpaxeHuna 1920x1080 1 2048x1080).

ANSI/SMPTE 424M-2006, Television — 3 Gb/s Signal/Data Serial
Interface (TenesupeHne — lNocnenoBarenbHuIn nHTEpdec 3 Fout/c
ANS nepefaqdyt CUrHanos v AaHHbIX).

ANSI/SMPTE 425M-2008, Television — 3 Gb/s Signal/Data Serial
Interface — Source Image Format Mapping (Tenesuaerne — lNocneno-
BaTeNbHBI MHTEPDENC 3 [OUT/C ANg nepegayn CUrHanoB v AaHHbIX —
MpeobpaldoBaHvie popmarta UCXOAHOrO 1300PaxXeHMS).

ANSI/SMPTE 428-1-2006, D-Cinema Distribution Master (DCDM) —
Image Characteristics (LindpoBoe K1MHO, opuriHan ang pacnpoctpaHe-
HIS — XapakTepuCTVKK M300paxeHns).

ANSI/SMPTE 428-9-2008, D-Cinema Distribution Master — Image
Pixel Structure Level 3 — Serial Digital Interface Signal Formatting (Lind-
POBOE KMHO, OpUrHan ons pacnpoctpaHenus — CTPpyKTypa n1kcens
1300paxeHus, ypoeHb 3 — DopMaTpoBaHve CuUrHana nocnenosa-
TENbHOro LWGPOBOro nHTEpdENnca).
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[punoxerne D. TlepeyeHb CTaHoapToB Y PEKOMEHZALMM 017 TENEBNOEHUS (npofonxeHie)

SMPTE 2010-2008, (Revision of RP 2010-2007), Vertical Ancillary
Data Mapping of ANSI/SCTE 104 Messages (OTo6paxeHune BepTy-
KanbHbIX CYXeBOHbIX AaHHbIX B cO00LLeHNsax ANSI/SCTE 104).

ANSI/SMPTE 2016-1-2007, Television — Format for Active Format
Description and Bar Data (TenesunoeHvne — dopmar ans onvcanmns
aKTUBHOrO Gpopmara 1 naHem AaHHbIX).

ANSI/SMPTE 2016-2-2007, Television — Format for Pan-Scan
Information (TenesuaoeHve — Popmar Ans AaHHbIX NaHOPaMVPOBaHVIS 1
CKaHMpOBaHVS).

ANSI/SMPTE 2016-3-2007, Television — Vertical Ancillary Data
Mapping of Active Format Description and Bar Data (Tenesnaenve —
OTo6paxeHne BepTUKabHbIX CRYXEOHbIX AaHHbIX ONMCaHUS akTBHOIO
dopmara v naHen aaHHbIX).

ANSI/SMPTE 2016-4-2007, Television — Vertical Ancillary Data
Mapping of Pan-Scan Information (TenesuneHne — OToGpaxeHne Bep-
TUKaNbHbIX CNYXEOHBIX AaHHbIX NAHOPaMMPOBAHNS 11 CKaHUPOBAaHWS).

ANSI/SMPTE 2020-1-2008, Television — Format of Audio Metadata
and Description of the Asynchronous Serial Bitstream Transport (Tenesu-
NieHne — dopmar ayarMoMeTafiaHHbIX 1 OncaHne NepeHoca aCuHXPOH-
HOro GUTOBOIO MOTOKA).

ANSI/SMPTE 2020-2-2008, Television — Vertical Ancillary Data
Mapping of Audio Metadata — Method A (Tenesuaerne — OTobpaxe-
HVE BEPTUKabHBIX CNYXEOHbIX AaHHbIX B Cly4ae ayaMoMeTafaHHbIx —
Meton A).

ANSI/SMPTE 2020-3-2008, Television — Vertical Ancillary Data
Mapping of Audio Metadata — Method B (Tenesuaenve — OTobpaxe-
HIE BEPTMKabHBIX CRYXEOHbIX AaHHbIX B Cly4ae ayamoMeTafaHHbIx —
Metop B).

CIE Publication No 15.2, Colorimetry, Second Edition (1986), Central
Bureau of the Commission Internationale de L’Eclairage, Vienna,
Austria (My6nukaums MKO, N2 15.2, KonopumeTpus, 2-e uag.).

ITU-R BT.601-6-2007 — Studio Encoding Parameters of Digital
Television for Standard 4:3 and Wide-Screen 16:9 Aspect Ratios (Cty-
JIMAHOE KOAMPOBaHWE NapameTPOB LM(PPOBOrO TENEBUOEHWA 1S CTaH-
[IapTHOrO 4:3 1 WKMPOKO3KPaHHOro 16:9 bopmaros skpaHa).

ITU-R BT.656-4 — Interfaces for Digital Component Video Signals in
525-line and 625-line Television Systems Operating at the 4:2:2 Level of
Recommendation ITU-R BT-601 (Part A) (VIHTepdeiicsl ans umppoBbIx
KOMMOHEHTHbIX BUAEOCUTHANO0B B 525- 11 625-CTPOUHBIX TENEBUBNOHHbBIX
cucTemax).

ITU-R BT.709-5-2002 — Parameter Values for the HDTV Standards for
Production and International Programme Exchange (3HadeHus napame-
TPOB AN CTaHoapTos TBY ans nporn3BoacTBa U MexayHapoaHOro 0oMe-
Ha nporpamMamu).

ITU-R BT.1120-2 — Digital Interfaces for 1125/60 and 1250/50 HDTV
Studio Signals (LndppoBsblie nHTEP®ERCH ANa CTyAniiHbIX curHanos TBY
dopmatos 1125/60 1 1250/50).

SMPTE Engineering Guideline EG33-1998 — Jitter characteristics and
measurements (fapameTpbl XUTTEPA U VX U3MEPEHNE).

SMPTE RP160-1997 — Three-Channel Parallel Analog Component
High-Definition Video Interface (TpéxkaHanbHbIl NapannenbHblii MHTep-
denc aHanoroBoro KOMMNOHEHTHOrO BUAEO BLICOKOW YETKOCTW).

SMPTE RP165-1994 — Error Detection Checkwords and Status Flags
for Use in Bit-Serial Digital Interfaces for Television (KOHTpONbHbIE CNOBa
N5 0OHapyXeHnsa oWnOoK 1 dnaru COCTOAHUA 15 UCMONb30BAHWA B
NOCNea0BaTeNbHbIX LMGPOBLIX MHTEPDECAX ANS TENEBUOEHNR).
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SMPTE RP168-2002 — Definition of Vertical Interval Switching Point for
Synchronous Video Switching (Onpenenenvie To4kn NepextioNeHns CUH-
XPOHHbIX BOEOCUIHAN0B B BEPTUKAIBHOM MHTEPBANE ralleHus)

SMPTE RP177-1993 — Derivation of Basic Television Color Equations
(Mpor3BOAHBIE OCHOBHbIX YPABHEHWI LIBETOB 19 TENEBUAEHNA).

SMPTE RP178-1996 — Serial Digital Interface Checkfield for 10-Bit
4:2:2 Component and 4fsc Composite Digital Signals (KoHTponbHoe
none nocneaoBaTensHoro UMGpPoBoro nHtepdeiica ana 10-paspsaHoro
KOMMOHEHTHOIO 11 KOMMO3WTHOIO LUM(POBbLIX CUrHANOB).

SMPTE RP184-1996 — Specification of Jitter in Bit-Serial Digital
Interfaces (XapakrepncTvki oxutTepa B napanienbHbix UMOPOBbIX
NHTEPOENCaXx).

SMPTE RP186-2008 — Video Index Information Coding for 525- and
625-Line Television Systems (BuogonHaeke MHhopmaumm, KooMposaH-
HOV Anst 525- 11 625-CTPOYHBIX TENEBUBUOHHBIX CUCTEM).

SMPTE RP187-1995 — Center, Aspect Ratio and Blanking of Video
Images (LleHTpanbHas To4ka, popMart Kagpa 1 raleHve Buaeonsobpa-
XEHWI).

SMPTE RP192-2003 — Jitter Measurement Procedures in Bit-Serial
Digital Interfaces (13mepeHvie oxutrepa B nocnenosaresbHbX UMdpo-
BbIX MHTEPdENCaXx).

SMPTE RP198-1998 — Bit-Serial Digital Checkfield for Use in High-
Definition Interfaces ([MocnenosaTensHoe LMPPOBOE KOHTPONBHOE NoNe
[N CNOMb30BAHKA B UHTEPDENCAX BEICOKOW YETKOCTN).

SMPTE RP211-2000 (Archive 2006) — Implementation of 24P, 25P,
and 30P Segmented Frames for 1920x1080 Production Format (Mpu-
MEHEHIEe NPOrPECCUBHOV Pa3BEPTKM C CEMMEHTVMPOBAHHbLIMU Kaapamm v
JactoTon kaapos 24 'u, 25 M'u v 30 'y, B NpOV3BOACTBEHHOM (opMaTe
1920%1080)

SMPTE RP218-2002 — Specification for Safe Area and Safe Title Areas
for Television Systems (TexHudeckne TpeboBaHWa Ans 6e30nacHo 30Hb
11 6€30MacHbIX 30H TUTPOB [/151 TENEBU3MOHHbLIX CUCTEM).

SMPTE RP219-2002 — High Definition, Standard Definition Compatible
Color Bar Signal (CurHan uBeToBbIX NoN0C, COBMECTUMBI C CUCTEMAMM
CTaHAAPTHOW 11 BBICOKOW YETKOCTH).

SMPTE RP221-2008 — Specification for Extraction of 4x3 Areas from
Digital 16x9 Images for Television Systems (TexHuyeckme TpeboBaHus
QNS BblOENEHMA 30H 4%3 13 UMPPOBLIX N300paxeHuii 16x9 B Tenesnau-
OHHbIX CLCTEMAX).

SMPTE RP291-2006 — Assigned Ancillary Identification Codes (Ipu-
CBOEHME CNYXEOHbBIX MAEHTUPUKALMOHHBIX KOZOB).

SMPTE RP2010-2007 — Vertical Ancillary Data Mapping of ANSE/
SCTE 104 Messages (OTobpaxeHne BepTuKanbHbIX CIyXeOHbIX JaHHbIX
B c000LLeHnax ANSI/SCTE 104).

SMPTE RDD6-2008 — Television — Description and Guide to the Use
of the Dolby E Audio Metadata Serial Bitstream (Tenesuaerne — Onu-
caHue 1 pyKOBOACTBO MO MCMOMb30BAHMIO ayaMoMeTaaaHHbIX Nocneao-
BATENLHOO OUTOBOIO NOTOKa B popmarte Dolby E).

SMPTE RDD8-2008 — Storage and Distribution of Teletext Subtitles
and VBI Data for High Definition Television (XpaHeHne v pacnpeneneHme
CyOTUTPOB TeNeTekcTa 1 AaHHbIX BEPTUKAIbHOMO UHTEPBana ans Tene-
BUOEHNA BEICOKOW YETKOCTN).
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[Tounoxenwue E. bubnnorpapus

Margaret Craig, Television Measurements, NTSC Systems, Tektronix,
1994 (TeneBun3noHHble Mameperws B cructemax NTSC)

Margaret Craig, Television Measurements, PAL Systems, Tektronix,
1991 (Tenesn3noHHbIE N3MepeHwst B crucTemax PAL)

Keith Jack, Video Demystified, A Handbook for the Digital Engineer,
HighText Interactive, 1996 (Buaeo: passesHHbI M. Y4ebHuk ans
Pa3paboTYNKOB LIMPPOBOro BUAOEO)

David K. Fibush, A Guide to Digital Television Systems and Measure-
ments, Tektronix, 1997 (PykoBOACTBO NO LMGPOBLIM TENEBN3NOHHEIM
CUCTEMAM N U3MEPEHNAM)

David K. Fibush, Tektronix, Video Testing in a DTV World, SMPTE
Journal, 2000 (Tektronix, TeCTMpOBaHMe BUOEOCUrHana B Mnpe -
POBOrO TeNeBUaeHNS)

Earl F. Glynn, efg's Computer Lab, http://www.efg2.com/Lab

John Horn, Solving the Component Puzzle, Tektronix, 1997 (Pewe-
HIE KOMMOHEHTHOW FONOBONIOMKM )

Charles Poynton, A Technical Introduction to Digital Video, John Wiley
& Sons, 1996 (TexHnyeckoe BBeaeHMe B UMBPOBOE BUOEO)

Charles Poynton, Frequently Asked Questions about Color,
http://www.poynton.com/ColorFAQ.html, 1999 (YacTo 3anaBaemble
BOMPOCHI O LBETE)

YuebHoe nocobue

Charles Poynton, A Guided Tour of Color Space, 1997 (3kckypeua
MO LIBETOBOMY MPOCTPAHCTBY)

Charles Poynton, YUV and Luminance considered harmful: A plea for
precise terminology in video, 2000 (YUV 1 SpKOCTb cyMTaloTcs Bpea-
HBIMV: @PrYMEHTbI 38 TOUHYIO TEPMUHONOMIO B 06NacTu BUAEO)

Guy Lewis, Applied Technology, Color and the Diamond Display,
Broadcast Engineering, November, 1994 (MpviknaaHsle TEXHONOru,
UBET v AparpaMma «pomo»)

Michael Robin, Video Concepts, Miranda Technologies, 1999 (MpuH-
UMNbl BUAEO)

Michael Robin and Michel Poulin, Digital Television Fundamentals,
Design and Installation of Video and Audio Systems, McGraw-Hill,
1997 (OcHOBbI LUMGPOBOro TENEBMAEHMS, pa3paboTka 1 MOHTaxX

BULEO- V1 ayAMOCUCTEM)

Peter D. Symes, Video Compression, Fundamental Compression
Techniques and an Overview of the JPEG and MPEG Compression
Systems, McGraw-Hill, 1998 (CxaTtve B1ago, OCHOBHbIE TEXHONOMMM
cxatvs, 00630p cuctem cxatua JPEG n MPEG)

Jerry C. Whitaker, Television Engineering Handbook, Featuring HDTV
Systems, Revised Edition by K. Blair Benson, McGraw-Hill, 1992
(YuebHuK N0 paspaboTke TeNEBU3VOHHbIX CUCTEM, OCOOEHHOCTH
TENEBUOEHNSA BHICOKOW YETKOCTW)
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[Mpunoxenwe F. I noccapni

4:2:2 — TepMuH, WMPOKO NPUMEHSIEMbIN 19 KOMIOHEHTHOrO LdPOBO-
ro Buaeodopmara. etanm hopmara KOHKPETU3NPOBAHBI B CTaHAAPTE
ITU-R BT.601. Undpbl 4:2:2 03Ha4aI0T COOTHOLLIEHNE YaCTOT AMCKPETU-
3auUuM Ang OOHOrO KaHana spKoCTY 1 ABYX LIBETOPA3HOCTHBLIX KAHANOB.
Ha kaxaple 4eTbipe OTCHETA KaHana SpKOCTU MPUXOAMTCA MO [Ba OTCHETA
KaXa0ro 13 LBETOPa3HOCTHbLIX kaHanos. MoapobHee cM. ctaHaapT ITU-R
BT.601.

4Fsc - YacToTta OMCKpeTm3aummn KOMNO3UTHOrO LMGPOBOrO BMOESOCUT-
Hana, paBHas yHeTBEPEHHON HYacToTe LIBETOBOV NOOHECYLEN. B cucteme
NTSC 4Fsc = 14,3 MI'u, B cucteme PAL 4Fsc = 17,7 MI'u. B dopmatax
525/60 1 625/50 vacToTa AMCKPETU3ALWMN KOMMOHEHTHOrO BUOEOCKT -
Hana cTaHAapTHOM YETKOCTM paBHa 13,5 Ml ans kaHana spKocTv 1

6,75 MI'L, AN kaHanoB LIBETHOCTY.

AES/EBU audio - HeoduupmansHoe Ha3eaHne CTaHaapTa Ha UppoBo
3BYK, paspaboTaHHOro coBMeCTHO OOLLECTBOM MHXEHEPOB-aKyCTUKOB
(Audio Engineering Society, AES) n EBponenckrm BewarensHeiM Colo-
30M (European Broadcasting Union, EBU, cm.)

BNC - A66pesmartypa «Baby N Connector». — KabenbHblii pasbém,
LWMPOKO MCNOMb3YEMbIV B TENEBUAEHNN.

CCIR - Comit Consultatif International des Radiocommunications —
MexayHapOAHbIA KOHCYNbTaTVBHbIA KOMUTET N0 paanocssasu (MKKP),
KOMUTET N0 pa3paboTke MexayHapoaHbIX CTaHaapToB B 061acTh
pagmocsssv. B 1992 r. MKKP 6bin npeobpasosar B Cextop paano-
cBs3v MexayHapogHoro Cotosa Inektpocsasn (MC3) — International
Telecommunication Union — Radio Communication (ITU-R).

CCIR-601 - cwm. I[TU-R BT.601.
CCIR-656 - cm. ITU-R BT.656.
DVTR (digital videotape recorder) - LiIndppoBon BMAEOMArHUTODOH.

EAV (end of active video) - Konel, akTvBHOro BUOEO B UM(DPOBLIX KOM-
NOHeHTHbIX cucTemax. OmnH 13 aByx (EAV 1 SAV) nakeToB CUHXPOHM3a-
uun.

EBU (European Broadcasting Union) - EBponenckuin BelaTenbHbli
co103. OpraHn3aLis EBPONENCKYIX BELLaTeNen, KoTopas, NMOMMMO Npo-
4ero, paspabaTbiBaeT TEXHUYECKME Cneundukauum 1 PEKOMEHIAUMN
[LNS TENEBU3VOHHBIX c1ucTeM popmara 625/50.

EBU TECH.3267-E - Pexomernpauus EBponenckoro seLateisHoro
coto3a (EBU), onpepensiowas napameTpsl napanienbHoro nHtepdeiica
ons undpoBoro suaeocurHana popmata 625/50. AsnseTca nepecMoT-
DEHHOW pepakupel bonee paHHer pekomengaumn EBU Tech.3246-E,
KOTOpas, B CBOK 04epedb, Obina BbipaboTaHa Ha OCHOBE CTaHaapTa
CCIR-601 (B HacTosiwee Bpemst ITU-R BT.601). ABnaeTca yacTbio CTaH-
napra CCIR-656 (ITU-R BT.656).

EDH (error detection and handling) - O6HapyxeHue 1 06paboTka
ownbok — MpeanoxeHHbin B pekomergaumnm RP SMPTE 165 meTos,
naeHTUdrKaLUmmn oMK B NOCnea0BaTeNbHOM UdpOBOM CUrHane.
MoxeT ObiTb BCTPOEH B 000PYA0BaHME, ONEepUpyIoLLEe NocnenoBartes-
HBIMV LIMDPOBBIMI CUrHANaMK, U MOXET MCMONb30BaTb MPOCTON CBETO-
QMOAHbIA VHAWKATOP OLLMOKM,

G’B’'R’, popmaT G'B'R’ - Te xe curHansl, 4to 1 R'G'B’. Mopsaaok
cnenoBaHvs OyKB M3MEHEH, 4TOObl MOKa3aTb MEXaHUYECKy0 Nocneao-
BATE/IbHOCTb KOHHEKTOPOB B CTaHaapte SMPTE. 3ayacTyio Ha ancnnee
MOHMTOPOB CUIHANOB OTOOPAXAETCA UMEHHO 3TOT NOPAA0K OYKB.

ITU-R (International Telecommunication Union, Radio Communication
Sector) - MexayHapoaHbii cotod anektpocsaadv, MC3, (cm. CCIR).

ITU-RBT.601 - MexayHapoaHsvi cTaHoapT A8 UMppoBOro Kom-
MOHEHTHOrO TENEBUAEHNS, HA OCHOBE KOTOPOro ObiNv pa3paboTaHs
cranaaptel SMPTE 125M (6biBwnin RP-125) n EBU 3246E. Cranpapt
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ITU-R BT.601 onpeaenseT cucTembl AUCKPETU3aLMN, padmepbl MaTpuL,
1 XapakTepUCTUKN GUILTPOB N1 GOPMATOB UM(MPOBOrO KOMMOHEHTHOIO
TenesmaeHus Y, B-Y, R-Y v GBR.

ITU-R BT.656 - CtaHaapT, on1cbiBatOLWMA napannensHeli 1 nocne-
noBatenbHbn nHTepdeiicsl ana ITU-R BT.601. CtaHpapt ITU-R BT.656
ONPEAENSET CXeMy PACMONOXEHNA BEIBOAOB NMapaNefibHoro KOHHEKTO-
pa, a Takxe napameTphbl HTEPBaa raleHns, CUHXPOHU3AUMM U MyAbTU-
MNEKCUPOBAHUS, KOTOPLIE UCMONb3YIOTCA B NapaniensHoM 1 nocneaosa-
TeNbHOM MHTEPDENcax. Bocnpon3soamT onpeaeneHs, JaHHbe B CTaH-
naptax EBU Tech 3267 (ons cuctem ¢ 625 ctpokamu), SMPTE 125M
(napannenbHein nHTepdenc ons cucteM ¢ 525 ctpokam) n SMPTE
259M (nocnenoBatenbHbIN MHTEPdEC ANna cuctem ¢ 525 ctpokamu).

MAC (Multiplexed Analog Component video) - MynbTunnekcrpoBaH-
HbIl @HANOrOBbI KOMAOHEHTHbIN BUaeocurHan — CpeacTBO BPEMEH-
HOrO MYMLTUMAEKCUPOBAHYISE KOMMOHEHTHOrO aHanoroBoro BUAEOCHI -
Hana Ang nepemgaduv ero no OAHOMY KaHarly, TakoMy Kak KoakcuanbHbI
kabenb, ONTOBOAOKHO UM CMYTHUKOBBIM KaHa. OBblYHO BKIIOYAET B
cebs uMdPpoBYI0 06PabOTKy AN 06ECNEYEHMS BDEMEHHOIO CXaTUS.

MPEG (Motion pictures expert group) - SkcnepTHas rpynna no
KnHematorpaduy — MexayHapoaHas rpynna 0TpacieBblx 9KCNepTos,
OCHOBaHHad B Liensix pa3paboTkv CTaHAAPTOB Ha CxXaTune B1aeo- 1 ayau-
O aHHbIX.

NICAM (near instantaneous companded audio multiplex) - MynbTu-
MNEKCUPOBAHHBIN 3BYKOBOW CUMHA C MOYTY MIHOBEHHBIM KOMMaHAMPO-
BaHneM — Cuctema KOaMpOoBaHus UMPPOBOro 3ByKa, NepBOHa4anbHO
paspaboTaHHas komnanuert BBC ons ABYXMyHKTOBBIX IHNUIA CBASK.
Mosxe dopmat NICAM 728 ctan ncnonb3oBatbCs PALoM eBPONENCKIIX
CTpaH A1 OCHaLLEHVIS ObITOBLIX TENEBM3UOHHBIX MPUEMHIIKOB (DYHKUMEN
CTEPE03BYKA.

NRZ (Non-return to zero) - bes Bo3BpalleHvs K Hymo. MeToa Koanpo-
BaHWA, KOTOPBIN YyBCTBUTENEH K NONAPHOCTU: «0» — HI3KMI NOMUHECKII
YPOBEHb, «1» — BBICOKNI JIOMMHECKUI YPOBEHD.

NRZI (Non-return to zero inverse) - bes BO3BpalLeHst K Hyi0, C
VHBEPCHEN. MEeTOA KOAMPOBAHWA, KOTOPLI He YyBCTBUTENEH K NONSIPHO-
cTh: «0» — NOrM4eckoe COCTOAHNE HE M3MEHAETCH, «1» — nepexof, 13
O[IHOrO NOMMYECKOro COCTOSHMS B APYrOe.

NTSC (National Television Systems Committee) - NTSC, HaumnoHanb-
HbI KOMWTET MO TeNEeBU3NOHHBIM CTaHaapTam — OpraHn3auns, Kotopas
paspaboTana cuctemy NTSC. O6bluHO 9Ta abbpesvaTypa Cnob3yeTcs
ng 0603Ha4YeHna camoi cuctembl LpeTHoro TenesuaeHs NTSC nnm
B3aMOCBSA3aHHbIX C HEV CTaHOapTOB. TenesnanoHHbI ctangapT NTSC
B HacTosLLee Bpema ncnonsbayetcs B CLUA, Kanane n AnoHun. 1306pa-
xenune B popmarte NTSC nveet popmar kagpa 4:3, 525 cTpok, 4acToty
kagpos 60 'L 1 nonocy nponyckaHys BuaeocurHana 4 My, ¢ obuuei
LWMPMHOW NoAOCk BUaeokaHana 6 M u. bonee nogpo6HO xapakTepucTu-
K1 aTOro popmarta 1anoxeHnbl B Mpunoxerum C.

PAL (Phase Alternate Line) - Ha3BaHne cuUCTEMBI LIBETHOMO TENEBU-
LeHVIs, B KOTOPOV Basa NoAHECYLLEN KOMMOHEHTa YV OT CTPOKM K CTPOKE
MEHHAETCA HA NPOTUBOMNOOXHYIO, YTO NMO3BONAET MUHUMU3NPOBATb
OLLIMOKM OTTEHKA, KOTOPbIE MOTYT NOSIBUTHCH B MPOLECCE Nepeaayu
uBera.

PAL-M - BapuanTt popmata PAL — B aToM opmate Menosb3yertcs
JactoTa nogHecyulen 3,57561149 My n 525 ctpok. YacToTa kaapoB
coctaBnget 30 . 31T hopmart Ncnonb30Bancs, rnasHeM 06pasoM, B
Bpasunun. bonee Noapo6HO XapakTEPUCTUKL 3TOr0 hopMaTa U3N0XKeHb!
B Mpunoxerum C.

PAL-N - BapwvaHT ¢popmarta PAL — B atom popmaTte ncnoss3yercs
JactoTa nogHecyulen 3,58205625 My, 1 625 cTpok. YacToTa kaapoB
coctaBngeT 25 'y, 310T GopmMaT UCNoNb30BaNCcH, rMasHbIM 00Pa30oM,



PyKOBOACTBO MO MPOBEAEHMIO MBMEPEHUI XapakTEPUCTUK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTH

B ApreHTuHe. bonee noapo6HO XapakTepUCTVKA 3TOrO popMata 1sno-
xeHbl B MpunoxeHum C.

PRBS, pseudo random binary sequence - [lceBaocnyyariHas oBovy-
Haa nocnenoBaTesibHOCTb.

Rec. 601 - cm. ITU-R BT.601.

RGB, dopmat RGB, cuctema RGB - OcHoBHOW NapannenbHblii Habop
KOMMOHEHTOB (KPACHbI, 3E/1EHbIA 1 CUHWIA), B KOTOPOM CUrHaN UCMob-
3YeTCa 419 KaXA0ro U3 OCHOBHbIX LIBETOB. TakXe 1Cnonb3yeTca ang
0603Ha4eHna COOTBETCTBYIOLLErO 060PYA0BAHNIS, B3AUMOCBSA3aHHbIX
dhopmMaToB UK CTaHOAPTOB. Te Xe CUrHasbl MOryT Takxe Ha3biBAaTbCH
«GBR», KaKk HaNOMKWHaHNE MEXaHNYECKON NOCNeA0BaTEeNbHOCTI COeau-
HeHUI, onpeaenéyHon B ctaHgapTe SMPTE.

SAV (Start of active video) - Ha4ano akTtBHOIO BMAEO B LMBPOBLIX KOM-
MOHEHTHbIX cnucTemax. OonH 13 agyx (EAV 1 SAV) nakeToB CYHXPOHM3ALNN.

SECAM (cMm. Sequential Color and Memory) - PazpaboTaHHblii BO
PpaHumy CTaHaapT KOAVMPOBAHKS UBETHOMO M300PaXeHs, MOXOXNI Ha
PAL. OcHoBHOE pasnnyre Mexay AByMS CTaHOapTaMy 3akmioHaeTcs B
TOM, 4TO B cTaHaapTe SECAM curHan LBETHOCTY SIBAAETCS HaCTOTHO-
MOAYNMPOBAaHHLIM, @ curHansl R'-Y' v B'-Y' nepenalotcd nocnenosa-
TenbHO. 1306paxerrie B dopmate SECAM nmveet dopmar kagpa 4:3,
625 cTpok, YacToTy kaapos 50 U 1 Nonocy NponyckaHva BUaeoCHrHana
6 MIL, ¢ 0bulen WwrpnHo nonocsl BuaeokarHana 8 Mru. bonee nogpo6-
HO XapakTepuCTUKK 3TOro hopmarta 13noxeHsl B Mpvnoxerun C.

SMPTE (Society of Motion Picture and Television Engineers) -
OO6WEeCTBO NHXEHEPOB KMHO 1 TeneBnaeHns — lNpodeccroHansHas
opraHusauys, paspabaTtbiBaiollas CTaHaapTsl Ans TENEBUAEHNUS 1 KVHE-
marorpada.

SMPTE Format, SMPTE Standard - ®opwvat SMPTE, ctaHgapT
SMPTE — B KOMAOHEHTHOM TENEBUAEHWM STV TEPMUHBI OTHOCATCS K
cTaHpaptam SMPTE ans napannenbHOro KOMMNOHEHTHOrO aHaNoroBoro
BMOEOCHrHana.

TDM (time division multiplex) - MynbTunnekcHas nepenada ¢ BpemeH-
HbIM pasneneHvemM — YnpaBneHue HeCKONbKMM CUrHanamu Ha OAHOM

KaHane NyTém noo4YepeaHoOn OTNPAaBK/ YaCcTel Kaxaoro curHana v npu-

KPEnneHns Kaxaomn 4acTi K OnpeaeneHHoMy 610Ky BDEMEHN.

Telecine - YcTponcTBO And npeobpasosaHyist KMHOGUIbMA B LMOPOBON
BMOEOCUrHAN.

Time-multiplex - BpemeHrHoe ynnotHeHne — B ciyyae umdpoBoro
BMAEO 03Ha4aeT cnocob NOCNeaoBaTeNbHOrO YepeaoBaHUs AaHHbIX 13
TPex KaHanoB B1AEO Tak, YTO OHK NPUOBLIBAIOT A5 AEKOAMPOBAHNA U
MCNONL30BAHNA OAHOBPEMEHHO. B KOMMOHEHTHBIX LMOPOBLIX GopmMaTax
nocnenoBaTensHOCTb MOXET ObiTh NpeacTasneHa s suge Y, Cb, Y, Cr, Y,
Cb, n 1.4, B aTOM Cityyae curHan spkocTy NnepeHocuT B Aga pasa 60sb-
L€ AaHHbIX, YeM TI000M 13 UBETOPA3HOCTHbLIX KaHanos. Benomorarenb-
Hble (CNyxebHble) JaHHbe ByayT MyAbTUMNEKCUPOBaHbI B MOTOK JaHHbIX B
NPOMEXYTKM BPEMEHW, KOra He Nepeaaétcs BUaeom300paxeHme.

TRS (Timing reference signals) - OnopHbie CyrHanbl CUHXPOHWU3aLUWN B
KOMMO3WTHBIX UMPPOBLIX CucTemax. COCTOST 13 YEeTLIPEX CNOB. B cucte-
Max KOMNOHEHTHOrO BMAEO 3Ty POMb MCNONHAIOT NakeTsl EAV 1 SAV.

TRS-ID (timing reference signal identification) - OnopHbIi curHan
naeHTrdrkaumn — ONOPHBIA CUrHaN, UCMONb3yeMbIn Ang obecneye-
HUSA CUHXPOHM3ALLAN B KOMIMO3UTHBIX LMOPOBLIX crcTemax. CocTonT u3
4eTbIPEX CNOB.

Word - Cnoso — cM. HaiT.

Y, C1, C2 - O06uiee npeacTaBneHve CUrHanoB KOMNOHEHTHOrO aHano-
rOBOro TenesuaeHus: Y — curHan apkoctu, C1 — nepsbliit LBETOPA3-
HOCTHbIN curHan n C2 — BTOPOI LBETOPA3HOCTHBIA CUrHa.

Y’, C’b, C’r - Habop LBeTOPasHOCTHbIX CUrHaI0B C raMmMa-KoppekLmen,
VICMONb3YEMbIX B LIMPPOBBIX KOMIOHEHTHBIX POPMAaTax.

YuebHoe nocobue

Y, 1, Q - Habop c1rHanoB KOMNOHEHTHOMO aHaNoroBOro TENEBUAEHNS,
onpenenénHuii B 1953 roay ans cuctembl NTSC. Y npenctasnset cobom
CUrHan apkocTu, | — NepBbI LIBETOPA3HOCTHBIN CUrHan 1 Q — BTOPOM
LIBETOPA3HOCTHbIV CUrHAST.

Y, Pb, Pr - Bapwant ¢popmara (Y, R-Y, B-Y) ang aHanorosoro komno-
HEHTHOro cTaHgapTa SMPTE.

Y, R-Y, B-Y - O6uiee npeactaBneHme curHanoB KOMMNOHEHTHOrO aHa-
JIOrOBOr0 TENEBMOEHNA, UCNONb3yemMoe B cucTeme PAL, a Takke B
HEKOTOPbIX KOMMO3UTHBIX KOAVPOBLLWIKAX 1 B OOMbLLMHCTBE KOMMO3UTHbIX
koavposLmkos B cuctemax NTSC. Y npeactasnaeT coboi curHan apko-
ctn, R-Y — nepB.biit LBETOPA3HOCTHLIN C1rHan 1 B-Y — BTOpOW LBETO-
PA3HOCTHbI CUrHa.

Y, U,V - ApKOCTHBIN 11 LIBETOPA3HOCTHBIE KOMMOHEHTHI B cnucteme PAL.
HacTo 1MCNob3YEeTCA B PA3roBOPHOM peun kak ansteprHatnea Y', P'b, P'r.

Anroputm - Habop npasun unv npoueayp Ans pelieHnst KOHKPETHON
Npo6eMbl 3a KOHEYHOE YMCTO LaroB.

AHanoroBbii - lNpunararensHoe, KOTOPOe NCNOb3YETCS A1 ONUCaHNA
M0OOro curHana, KOTOPbI M3MEHAETCS HENPEPLIBHO, B OTAMYME OT UMd-
POBOrO CUrHana, KOTopbIi COOEPXUT ONCKPETHBIE YPOBHM NPEACTaBAAIO-
e 0BOVYHbIE UMPPBLI 0 1 1.

AHanoro-undpoBsoii npeobpasosatens, AL - YcTpoiicTBo, KOTopoe
C NMOMOLLBIO NpoLEecca UMGPOBO ANCKpETM3aLMM NpeobpasyeT aHano-
rOBbIV CUrHaN B UMGPOBON BUA.

ACUHXPOHHLIN - [poLeaypa nepefad4n, Kotopas He CUHXPOHU3UPYETCA
TaKTOBbIM reHepaTopoM. LindpoBoit BUOEOCKIHAN HE MOXET OblTb aCKH-
XPOHHbIM, MOTOMY YTO N9 AEKOAVPOBAHYS 3TOr0 CUrHANA U3 NEPEXOA0B
CurHana faHHbIx 00MKHa ObiTb BbiAENEHa TakTOBas HactoTa.

Baiit - lMonHel HaboP YPOBHEV KBAHTOBAHWS, COAEPXALLWIA BCE OUTHI.
BariTel 00bIYHO COAEPXAT OT BOCbMM A0 AECATU OUTOB Ha KaXAayio
BBIOOPKY.

But - [IBonunoe npeacrasneqve O unn 1. OamH 13 ypoBHEN OLMdPOB-
K1 (KBGHTOBAHMS) NUKCENS.

BBoga/BbiBOA, BXOA-BbIXOA — OObIMHO OTHOCKTCS K Nepenade nHOop-
MaLuv UV CUrHaNOB AaHHbBIX B AW 13 YCTPOWCTB.

BuaeomaruntodoH - YCTPOMCTBO, KOTOPOE NMO3BONAET OCYLLECTBAATL
3anvicb ayavo- 1 BUAEOCUTHANOB Ha MarHUTHYIO NEHTY.

BuoeoHakonutenb — YCTPOWCTBO A9 XPaHEHWS ONPEAENEHHbIX KaapoB
BUAEOV300paXEHMS.

BnoxeHHbI (MMGeamMpoBaHHbIin) 3Byk — LIndpoBoit 3ByK MynbTUNNEK-
CUPYETCH B NMOCNEA0BATENbHbIA NMOTOK UMOPOBLIX AGHHBIX B POMEXYTKM
BpEMEHY, NpefiHasHa4YeHHbIe 119 BCNOMOraTebHbIX U CTyXeOHbIX AaHHBIX.

BoccTaHoBneHMe TakTOBOWM H4aCcTOThl — BOCCTAHOBNEHWE MHOOPMALWN
0 CMHXPOHM3aLMW 13 BXOAALLErO UMOPOBOrO CUrHaNa AaHHbIX.

BpemeHHble nckaxeHuns - BuayansHeii AedekT, BO3HNKAIOLLWIA, Koraa
oundPOBLIBaEMOE N300PaXEHNE ABUXETCA CIULLIKOM OBICTPO AN
JIaHHON BENNYMHBI YaCTOThI ANCKPETM3aLmMK. Knaccudeckmin npumep —
KONEeCco, KOTOPOE, Kak KaXeTCs, BpallaeTcs B 00paTHyI0 CTOPOHY.

Bpems HapacTaHus, BpeMs yCTaHOB/IEHNS CurHana - Bpems, 3a
KOTOPOE CUrHan NepexoamT 13 OIHOr0 COCTOAHMA B APYrOe; O0bIYHO
n3mepserca mexay 10 % 1 90 % Toykamu 3aBepLIEHNS Nepexoa.
Bonee kopoTkoe v «BbICTPOE» BpeMs HapacTaHws TpebyeT 6oMbLen
NONOCHI NMPONYCKaHKs KaHana nepeaaqn.

[naskoBas amarpamma - Ocumnnorpapuieckoe npeactaBneHme
HOPMbI CUrHaNa, NOAYYEHHOE NYTEM HANOXEHNS BCEX OVTOBBIX NEpU-
00B U3MEPSIEMOr0O CUrHana AaHHbIX. BHeLHe NonyYeHHas ocumnno-
rpamma noxoxa Ha rnas, oTkyaa v Nnpov30LLOo Ha3BaHve avarpaMmel.
[na3koBas onarpaMma 1MCrnonb3yeTcsa And OLUEHKM Ka4ecTBa QYHKLUMOHM-
POBAHNSA CUrHaNBLHOIO TPakTa.
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YuyebHoe nocobve

[OpW30HTaNbHbIN (CTPOYHBIN) MHTEPBAN raweHns - IHtepsan Bpeme-
HI MEXY CTPOKaMM aKTUBHOIO BUIEO.

pynnoBsas 3agepxka - [edekt curHana, Bbi3BaHHbI Hann4mem pas-
HbIX 4aCTOT, MMEIOLLIX Pa3INYHYIO 3a0ePXKY PACNPOCTPAHEHVS (Hanpw-
Mep, 3aflepxKa curHana ¢ yactorton 1 ML, oTan4aeTcs OT 3a0epXKm
CurHana yactoton 5 MIru).

Lekogep - YCTPOMCTBO A1 BOCCTAHOBAEHWA KOMMOHEHTHbBIX CUTHAN0B
13 KOMMO3UTHbBIX (KOAMPOBAHHbIX) CUrHANOB. ekonepsl NCnonb3yloTes B
LCTINEAX M PA3NINYHBIX annapaTHbiX CPeACcTBax 00paboTkn — TaMm, rae
TPeBYeTCs MCNONb30BAHNE KOMMOHEHTHBIX CUrHAN0B, MONYYEHHBIX 13
MCTOHHMKA KOMMO3UTHBIX CUrHAN0B, HanpyMep, KOMNO3UTHOro 060pYa0-
BaHWS LBETOBOV PUPNPOEKLAM UV KOPPEKUWM LBETA. Takke MCMobay-
eTCH B YCTPOWCTBAX BOCMPOW3BEAEHUS N300PaXeHUs 115 N3BNEHYEHMS
BMAEO M3 CXATOro curHana.

JemynbTunnekcop - YCTPOMCTBO, UCMOMb3yeMOe AN Pa3aeNeHns
[BYX 1 Bonee curHanos, KoTopkle paHee Obinn 06beanHEHs! COOTBET-
CTBYIOLLMM MYIbTVNNEKCOPOM U NEPEAaHbl NO eAVHOMY KaHary.

[XnTTep TakToBOro curHana - HeonpeaeneHHoCTb CUHXPOHU3aUMN
(OPOHTOB 3/1EMEHTOB [aHHbBIX B UM(MPOBOM CUrHANE.

Lxntrep, «apoxaHvwe» - HexenarenbHo Cy4anHoe M3SMeHeHne curHa-
fla N0 BpeEMEHN.

[nanasoH 4acToT - PasHuua Mexay BEPXHVM 1 HAXHVM Npeaenamu
4aCTOThl, YaCTO M3MEPSETCH B Merarepuax (MIu).

OuckpeTnsaupms, oundposka, Bbibopka - [pouecc, B xoae KoToporo
NPOU3BOOMTCA 3aXBAT (BEIOOPKA) CUrHaNa Ans U3MEpPEHKS.

LNCKPETHBIA, ONCKPETHbI KOMNOHEHT - VIMEIOLLINIA NHOMBUOYANbHbIE
0C06eHHOCTU. OTAENBHLIN 3NEMEHT CXEMbI.

OnodepeHumnansHas ¢asa - V3mereHre Gasbl LIBETOBOW COCTaBNAI0-
LLEN B1AEOCUIHANA, BBI3BAHHOE U3MEHEHNEM YPOBHA APKOCTM CUrHaNa.

OnddepeHumansHoe ycunenne - V3mMeHeHvie amninTyabl LBETOBOM
COCTaBNSIOLLEN BMAECOCHIHANA, BbI3BAHHOE M3MEHEHMEM YPOBHS APKO-
CTV curHana.

JonycTnMblli curHan - BupgeocurHan, B KOTOPOM BCE 0TOOpaXaemble
LiBETa 1exar B npefenax AonycTMMon LIBETOBO rammbl. LonyCTUMBIN
CUrHa OCTaETCH PaspeLlEHHbIM Npr nepesoae B Gopmat RGB unn apy-
e dopmatsl. onyCTUMBI CUrHan SBAeTCS BCeraa paspeléntbiM, HO
Pa3PELWEHHBIN CUrHaN Heobs3aTensHO ABARETCS A0NYCTUMBIM. CurHansl,
KOTOPbIE HE ABASIOTCA AONYCTUMbIMMI, OyayT 06padaThiBaTsCst 663 Npo-
6nemM B CBOEM COOCTBEHHOM (hOpMaTe, HO NPV NEPEBOAE VX B ApYyrie
dopmaTtsl MOryT BO3HVKHYTb TRYOHOCTL.

Jonyctnmblin/HeaonycTumblid — 1onyCTuMbI CUrHan MMEeT Aga orpa-
HUYEHVS: OH ABNSIETCA PA3PELLIEHHBIM B AaHHOM (POpMATe 1 OH OCTAETCS
paspeLwEHHBIM NMPY NPaBUIbHOM NEPEBOAE B APYron dhopmart.

Opend - lNocTeneHHoe CMELLEHNe 1 M3MEHEHNE BbIXOOHOO CurHana
BO BPEMEHM BCNEACTBME VIBMEHEHWS XapakKTEPUCTVK U CTAPEHUS KOM-
MOHEHTOB CXEMbI. VI3MEHEHME xapakTepVCTIK Halle BCErO BbI3blBAETCHA
TemnepaTypHoit HECTABUALHOCTbLIO KOMMOHEHTOB.

3anepxka - Bpems, HeobxoaMMoe ANs NPOXOXAEHUS CUrHana yepes
YCTPOWCTBO W NMPOBOAHMK.

3agepxka pacnpocTpaHeHus curHana - Bpems, Heo6Xx0aMMoe CrrHa-
71y Ha NMPOXOXAEHME Yepes kaHabl Nepeaadu, anemMeHTs 060pyIoBaHNg,
y4acTku kabens v T.n.

WNHTepnonauma - B uydpoBom BraEO cnocob co3aaHMs HOBbIX MKCe-
nel B 1306PaXEHUN NYTEM MaHUMYNMPOBAHNS 3HAYEHUSIMI COCEIHIIX
NUKCENEN C MCMONb30BaHVEM Kakoro-Mbo MaTeMaTieckoro MeToja.

WckaxeHue (nMHerHoe) noneson pasBepTkn — [1pOV3BOLHOE M3Me-
HEeHVie aMNANTYAbl BUOEOCUrHANa, KOTOPoe NPOVCXOAMT B Nepvof, none-
BOW pa3BepTkM (T.e. 16,66 mc npwm 60 ).
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KaHanbHoe koampoBaHune - OnuchIBAET, KakiM 0Opa3om Norndeckmne
eanHNLb («1») 1 Hynn («0») NOTOKA AaHHBIX NPEACTABNEHH! B KaHane
nepenayu.

KBaHTOBaHMe - lNpouecc npeobpa3oBaHnsd HENPEPLIBHONO BXOAHOMO
aHanoroBoro curHana B Habop AMCKPETHBIX BBIXOAHBIX YDOBHEN.

KoakcmanbHblii kabenb - JIMHWS nepeaadn, COCTOALLAs U3 KOHUEHTPK-
4EeCKOW Napbl NPOBOAHVKOB, NO KOTOPLIM NepeHocHTCs curHan. Kabens
BKJTIO4AET BHYTPEHHWI MPOBO/IHVIK 1 BHELLHIOIO MPOBOASLLYIO MeTannye-
ckyto 060n04ky. O60n04Ka NpeacTaBnaeT cobo 3kpaH 1 CnocobCTByET
YMEHbLIEHIO 3D HEKTOB BO3OEVCTBIUA BHELLHETO N3/TY4YEHMS HA CUrHan,
nepefaBaeMblil N0 BHYTPEHHEMY MPOBOAHMKY, @ TakKe MUHUMM3aLMN
UBNYHEHVS OT IMHUM Nepefaqy B OKpYXaioLLyio cpeay.

Koguposanue - lNpeacraBneHne Kaxaoro ypoBHS BUaeocurHana B
BU[IE YMCNA, Kak MpaBnio, B ABOVHHOM GopME.

KoampoBswumk - YCTPOMCTBO, NpefHasHayeHHoe ansi GopMUMpOBaHus
€AMHOrO (KOMNO3WTHOMO) LIBETHOIO CUrHana 13 Habopa KOMMOHEHTHBIX
curHanos. KoavpoBLLVK CNONb3YeTCs Be3ae, rae HeobxoanmMo nony-
4WTb KOMMO3UTHBIN BBIXOAHOWM CUMHAN U3 UCTOYHKKA CUrHana (uim 3anu-
CW1) B KOMMOHEHTHOM Gopmarte. Kpome Toro, KOAMPOBLLMKOM Ha3blBaET-
CH YCTPOWCTBO, UCMOMb3yeMOe 11 CXaTvis BUaoeocurHana.

KoMmyTaumnoHHas naHenb - MeToq MapLipyTuaaumm CUrHanos ¢ nomo-
b0 MaHeNy KONOAOK PasbEMOB /151 ICTOYHMKOB 11 MYHKTOB Ha3HAYEHMs,
a TaKxe Kkabenewn ona nx coeanHeHns.

KOMMNO3UTHbIA aHanorosbln curdan - KoamposaHHbIA BUAEOCHUTHA,
Hanpumep, B dopmarax NTSC vnm PAL, KOTOPbI BKIOHAET CTPOHHYIO 1
KaApOBYIO CUHXDOHM3MPYIOLLYIO MHOOPMAaLMIO.

KomMnoauTtHbln umdpoBon curHan - LindpoBo KOaMpOBaHHbI BUAE-
ocwvrHan, Hanpumep, B dopmatax NTSC nam PAL, KOTOpLI BKToHaeT
CTPOYHYIO 11 KaAPOBYIO CUHXPOHU3UPYIOLLYIO MHOOPMAaLVIO.

KoMnoHeHTHOE KoaMpOBaHKe C NoaMeLIMBaHneM — HebonbLIoe
PAaCLUMPEHVIE YPOBHEV aHaNOrOBOro CuUrHana Tak, Ytoobl CUrHan KOHTak-
TMPOBan C 6OABLLWNM KONMYECTBOM YPOBHEN KBaHTOBaHMA. B pesynbtare
nonyyaioTcs bonee rnaakne nepexoasl. OcyuecTaageTcd nytem no6as-
NeHvs 6enoro wyma (KOTopbI paBeH No aMAanTyae OAHOMY YPOBHIO
KBAHTOBAHWA) K aHaNOroBOMY CUrHaSTy HENOCPEACTBEHHO NEPEeL, ero
oUNOPOBKON.

KoMnoHeHTHble BuaeocurHansl — Habop cuUrHanos, kaxasli 13 KOTo-
PbIX MPEACTaBNSET YaCTb UHOOPMALMNM, HEOOXOAVMOK N9 CO3AaHNUS
MOAHOIO LIBETHOMO 1306paxeHus. Mpumep Takux curtanos: R, Gu B; Y, |
nQ;orY,R-YwnB-Y.

KOMMOHEHTHBIM aHaNIoroBbl CUrHan — HekoAVPOBAHHbIA BbIXOAHOW
CUrHan 13 BragoKamepsl, BUAEOMArHMTOMOHa 1 T.M., COCTOALLUMIA 13
TPEX CUrHANOB OCHOBHbIX LIBETOB: 3€/1EHOI0, CUHErO Y KPACHOr0, KOTO-
pble BMECTE NEePEeHOCAT BCIO HE0OX0AMMYIO MHPOPMaLMio 06 n3obpaxe-
HUW. B HEKOTOPBIX KOMMOHEHTHBIX BAEOMOpMAaTax 3T1 TPU KOMIOHEHTa
npeobpa3oBaHbl B CUrHAN APKOCTY 1 1BA LIBETOPA3HOCTHBIX CUrHaNa,
Hanpumep, Y, B-Y n R-Y.

KoMMOHEHTHBIN umdpoBon curHan - Lindposoe npeacrasneqve
Habopa KOMNOHEHTHbLIX aHAIOrOBbIX CUFHANOB, Hanbonee pacnpocTpa-
HEHHBIN — Y'C'bC'r. MNMapameTpbl KOAMPOBaHWA ONpeaeneHb CTaHaap-
Tom ITU-R BT.601. Xapakrepnctuki napannenbHoro nHtepdeica ans
OpMaTOoB BMOEO CTAaHAAPTHOM HYETKOCTN ONPeaeneHbl CTaHaapTamm
ITU-R BT.656 n SMPTE 125M (1991).

KoppekTop pa3BépTkn — YCTPOWCTBO 419 KOPPEKLMN BPEMEHHbIX OLLIN-
60K 1 CTabunmM3aLmn CUHXPOHU3ALMN BUAEOCUIHANG, BLIXOASLEro 13
B1aEOMarH1TOpoHa.

Koppekums owmbok - YCTpoicTso, A06aBAsiollee B AaHHbIE CyXe0-
HYI0 MHbOPMALMIO, KOTOPAs NO3BONSET OOHAPYXMBATL 1 MCNPABNATH
OLMOOYHBIE AaHHbIE, MEIOLLIVIE ONPEAENEHHbIA YPOBEHb.
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Koppekuus xapaktepucTuk kabens - [1pouecc 3MEHEeHWs 4acTOTHOM
XapakTePUCTVKI BUOECOYCUINTENS A5 KOMNEHCALMM BEICOKOUYACTOTHBIX
NOTEPb B KOaKcuanbHOM kabene.

Koppekuus, BoipaBHMBaHUe - 1poLECC UBMEHEHUS aMMAUTYAHO-
4aCTOTHOW XapaKTEPUCTVIKV BUAEOYCUAUTENS /1% KOMNEHCALWMM BbICOKO-
4aCTOTHBIX MOTEPb B KOAKCHabHOM Kabene.

KoadpdurupmeHT yennenus - Jio6oe yBenmyeHre nnm ymeHbleH1e
YPOBHHA 3N1EKTPMHECKOrO curHana. KoahouUMEHT yCUNeHs MOXET 13Me-
pATLCA B Aeundenax.

KoaddurumeHTbl - Hrcno (4acTo KOHCTaHTa), KOTOPOE KONMMYECTBEHHO
BblpaXaeT HEKOTOPOE CBOWCTBO (PU3MYECKOW CUCTEMBI.

J10XHbIe KOHTYPbI - JledekT BUOeoM300paxXeHNs, BOSHVKAIOLLMIA, ECAM
KBAHTOBAHMWE NMPOBEAEHO CAMWIKOM rpydo (Mano ypOBHEN KBAHTOBAHNS).

MackrpoBaHue owmnbok - TeXHONOrVIs, UCMOMb3yemas B TEX Cyyasx,
Koraa npoueaypa Koppekumum owmook (cM. Error correction) sasepLuaet-
s HeyaaqHo. OWwnboYHbIE faHHbIE 3aMeLLaioTCa AaHHbIMK, CUHTE3MPO-
BaHHbIMI 13 OKPYXaIOLLMX NKCENen.

MaTpuyHbI BUOEOKOMMYTATOP, KOMMYTaTOpP-pacnpeaennTens —
ONEKTPOHHOE YCTPOWCTBO, KOTOPOE HanpaBnseT CUrHan (ayamno, BUAeo
1 T.M.) ¢ N06Oro BxoAa Ha Nio6oi BeIBpaHHbIM N0Nb30BaTENEM BLIXOA,
(BbIXOH!).

MukpocekyHaa (Mkc) - OpHa MUNAMOHHAs YacTb cekyHapl: 1+ 1076 vnn
0,000001 c.

MHorocnoHocTb - ObLlee 0003Ha4eHVE AN CUCTEMbI SPPEKTOB,
KOTOpPbIE MO3BONAOT HECKOJIbKNM BI/I,ELGOI/ISOGDEDKGHI/IHM ObITb O@be,ﬂ,w-
HEHHBIMM B OHO COCTaBHOE 1300paxeHue.

MOHOXPOMHBI curHan - «OaHOUBETHBIN» BuaeocurHan. OObYHO
4EPHO-OeNbI CUrHan, HO MHOrAA APKOCTHAsA YaCTb KOMAO3UTHOO U
KOMMOHEHTHOrO LIBETHOMO CUrHana.

MynbTunnekcop - YCTPOICTBO A5t 06beanHeRUs ABYX v Bonee anek-
TPVYECKMX CUTHANO0B B OAMH KOMNO3WTHBINA CHrHa.

HanoxeHue cnektpoB - JledekTsl N300paxeHuns, KOTOpbIE 0ObIYHO
HabNIOAAITCA NPY HEAOCTATOYHO BEICOKOW YaCTOTE AMCKPETU3ALMM UK
MN0X0OM GUALTPALMN LMOPOBOro BragocHrHana. 3t aedekTsl NpoaBs-
I0TCS, Kak Npaswno, B BUAE CTYNEHEK Ha AVArOHabHbIX IMHMAX, @ Takke
mepuanvs nnv 6necka Ha aeTtansx n306paxeHus.

HaHocekyHaa (He) - OaHa munnvapaHas dacts cekyHapl: 1+1079 unm
0,000000001 c.

HertpanbHble ugeta - [lnanasoH ypoBHEN Ceporo, OT YEPHOro OO
6enoro, 6e3 apyrvix LUBETOB. B HeNTpanbHbIX 30Hax M300paxeHns CUrHa-
Nl R'G'B’ 6yayT paBHbl; B LBETOPA3HOCTHLIX GOpMaTax LiBeTOpasHoCT-
Hble curHanbl OyayT PaBHb! HYMIO.

HenuHeliHoe kognpoBaHue - OTHOCUTENBHO OOMbLIE YPOBHEN KBaH-
TOBAHWS OTBOAMTCSH CUrHANaMm ¢ MasbiMy aMianTyoamu, B TO BPEMS Kak
curHanam ¢ OonbWUMIM NKaMU — OTHOCUTENIBHO MEHbLLE.

HenuHenHoctb - KOSOOUUMEHT yCUneHnsa n3MeHseTcs kak GyHKLMA
amnauTyapl curHana.

OkpyrneHve - YaaneHue mnaalivx sHaqalmx OUToB B LUMGPOBO
cucTeme.

OpToroHanbHas aMckpetTnsaums - J1MckpeTtnaaums CTpoky NoBTo-
PSIOLLErocs B1uaeocurHana Takvm 06pasom, YToObl BeIOOPKYM B Kaxa0w
CTPOKE HaxoAUIMCh B OOHOM 1 TOM Xe FOPU30OHTaIbHOM NOAOXEHNN
(coBnagan no BPEMEHH).

OCHOBHbIe LBeTa - LiBeTa, 0ObMHO TPU, CMELEHNEM KOTOPBIX MOXHO
BOCMPOV3BECTU NOMHbBIA CNEKTP APYrMX LIBETOB B Npeaenax AaHHo
CUCTEMBI. HEOCHOBHbIE LBETa ABAAIOTCS CMECHIO ABYX UM Bonee 0CHOB-
HbIX LIBETOB. B TeneBmaeHn OCHOBHBIMI LUBETAMM ABAAIOTCS KPACHbIN,
3ENEHBIN 1 CUHNI.

YuebHoe nocobue

Ocupmnnorpamma, dopma curHana - paduyeckoe npeacraBieHmne
3aBUCKMOCTI HANPAXeHSA N ToKa OT BPEMEHWN.

Ocuunnorpad (MOHUTOPA BUAEOCUIHANOB) UM BEKTOPOCKON —
YCTPOWNCTBO, MCNONb3YyEMOE 1A U3MEPEHNA NAPaMETPOB TENEBH3NOH-
HbIX CUTHANOB.

MapannenbHo-nocnenoBaTenbHbI Npeodpas3oBaTeNib — YCTPOWCTBO
[Nst NpeobpasoBaHms NapannensHoro NOToka UMQPOBLIX AaHHbIX B
nocnenoBaTesbHbiIl.

MapanneneHbiii (No 6utam) - MobaiToBas nepefaya UGpPoBoro
BMLEOCUrHana no MHOroOXnnbHOMY kabenio, B KOTOPOM Kaxaas napa
NPOBOAOB NEPEHOCUT OAUH BUT. STOT METOA NEpeaaUy onpenenéen
cTaHpaaptamm SMPTE 125M, EBU 3267-E 1 ITU-R BT.656.

MapannencHolii kabenb — MHOrOXubHbI kKabenb A8 nepeaaqm
napannenbHbIX NOTOKOB AAHHBIX.

MNepeanckpetnsaumsa - 1) C TEXHUHECKON TOYKM 3PEHNUA NPeaCTaBNAeT
c060ii NpoLecc NpeobpasoBaHus OAHOM HaCTOThl AVICKPET3ALMM B APY-
ryio. Hactota amckpetusaumm Ang KOMAOHEHTHbIX GOPMAaTOB COCTaBNSAET
13,5 My, a gns komMnoautHbix — 14,3 My, gna NTSC vnmn 17,7 MIu, ang
PAL. 2) HacTto HenpaBuibHO NCNONBL3YETCH AN 0603HAYEHNA MOBTOPHOM
OUNDPOBKM AW CKOPOCTU KOAMPOBAHNIS/AEKOANPOBAHNS.

MNepecuHxpoHnsaumsa - I'Ipouecc CNHXPOHM3aUMK JaHHbIX C MCNOJ1b30-
BaHWEM BOCCTAHOBIEHHOW TaKTOBOW YaCTOTHI.

Mukcenb, anemeHT n3obpaxeHus - Havmerblias pasnndvmas v pas-
pelmas 06nacTb UdPOBOro BUOEOU300PAXEHUA. EONHNYHBIN 3ne-
MEHT 1300paxeHus. [ony4aeTcs 13 CNoB 3N1eMeHTa 300paxeHns.

MNokasatenb ramma, ramma-koppekumsa - lepegaroyHas xapakrepn-
CTUKA, 3aBCUMOCTb BENIMYMHBI BBIXOAHOMO CUrHaIA OT BEIMHMHEI BXOAHO-
ro. B TeneBr3noHHON CUCTEME raMmMa-KOPPEKLNA MPMMEHSETCS K MCTOY-
HUKY, 4TOObI 06ECNEYNTb [OMNOHATENBHOE YCUNEHME B TEMHbBIX 001aCTAX
C LeNbio komnercaumun ocobeHHocTer 3T 1 4enoBeyeCKoro 3peHus.
aMMa-KOpPEKUUS B UCTOHHMKE NO3BONSET 130exaTh NOBbLILEHIS YPOBHS
Wyma B MECTE HazHaYeH1s 1 YMEHbBLUWTL YACIO BUTOB, HEOOXOAMMBIX NS
nepenaym n300paxeHns yaoBNETBOPUTENLHOIO KaiecTsa.

Monoca nponyckaHna - MNonHeIi AyanasoH YacToT, B NPeaenax KoTo-
POro CXema U 3NEKTPOHHAA CUCTEMA MOXET GYHKLIMOHMPOBATbL C
MVHUMaNbHBIMW NOTEPAMI CUrHANa, 00bIYHO He NpesbiaLLwMm 3 Ab.

npOI'IyCKHaﬂ cnocobHocTb — KonmyecTBEHHas oleHka CnocobHOCTM
JIAHHOTO TENEBM3VOHHOIO KaHana NepeHoCcTb MHOOPMALIO.

MocnepnoBatenbHbIi (N0 6utam) - MobwToBas Nnepeaada UmdpoBoro
BMOEOCUrHANA MO OJHOXMALHOMY (HanprMep KoakcnanbHoMy) kabenio.
MOXeT MCNONb30BaTLCH AIA MEPECHIKM AaHHBIX MO OMTOBOIOKOHHOM
nvHnn. Onpenenexa ctangapTom ITU-R BT.656.

MocnenoBatenbHbIi LUMdPOBOA (curHan) - Lndposele oaHHbIe, nepena-
BaeMble B NMOCNEA0BaTe/IbHOM BMAE. HacTo HEODULIMAIbHO NCMONb3YETCH
L1151 HA3BaHWIS NOCNEA0BaTENbHBIX LMPPOBLIX TENEBN3NOHHBIX CATHAOB.

MoTok 6uTOB - HenpepbiBHas N0CNeA0BaTENBHOCTL OUTOB, Nepechina-
emMas no kaHany nepenaqu.

MpeobpasoBaHune cTanaapTa pa3BepTKM - 1poLecc NnepeanckpeTv-
3auUum BAeoOCHUrHana ¢ Lenbio npeobpasoBaHus ero GopmMarta passepT-
K B Apyron ¢popmar.

MpeobpazosaHue popmata - lNpoLece KOAVPOBaHNS/AEKOAMPOBaHMS
1 NEPEeAVCKpeTU3aLmMmM UMGPOBOro curHana.

Mpeobpa3zosatesb NOCNEN0BATENBHOMO KOAA B NapaiefibHbln —
YCTPOWCTBO, C MOMOLLIBIO KOTOPOrO OCYLLECTBASETCA NPeobpa3oBaHie
nocnea0BaTeibHoro UdPOBOro curHana B napaniesbHbii,

MporpeccuBHas pa3BépTka — Popmar CkaHMPOBaHKA, B KOTOPOM 130-
BpaxeHune 3axBaTbiBaeTcs LEIMKOM CHI3Y AOBEPXY, @ BCE CTPOKM Kax-
JI0r0 Kagpa 0TobpaxatoTca NOCNEeA0BATENBHO.
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YuyebHoe nocobve

Mpockanb3biBaHne OUTOB — 1). MNponcxoanT, KOraa B NOCAEA0BATENBHOM
CUrHane HapyLueHa CTPYKTypa CnoBa Tak, 4TO OTHOCUTENBHOE 3HaYeHne
OvTa CTaHOBUTCS HenpaBwbHbIM. OObMHO BOCCTAHABNVBAETCS B Cnedy-
IOLLEM NOCNEeNoBATENBHOM CUrHane npuw nonyydeHnn naketos ID TRS ang
KOMMNO3WTHOrO curHana nan EAV/SAV ans komnoHeHTHoro. 2). OwmnboyHoe
YTEHMEe NocNeaoBarTebHOro GUTOBOrO NOTOKA, Koraa Apend Gasbl BOC-
CTAHOBNIEHHOrO TAKTOBOrO CUrHaNa AOCTATOYHO BEMMK, YTOOb! NPONYCTUTL
ouT. 3). FABNeHne, NPONCXOAALIEE B NapanienbHbIX LLMHAX LPPOBBIX AaH-
HbIX, KOrAa OAviH UAn 6onee BUTOB ONa3apiBaOT OTHOCUTENBHO OCTANbHBIX
OUTOB. B pesyneTare B AaHHbIX NOABAAETCS Olwmnoka. Havbonee pacnpo-
CTpaHEeHHO NPUYNHON ABASETCS pa3nu4vie B AnnHe kabenew.

Pasmax curHana, nuk-nuk - PasHoCTb aMinTy (HAaNPSXEHW) Mexay
HarOONbLIMM NOAOXNTENbHBIM 1 HAUMEHBLMM OTPULATENbHBIM MUKOM
3NEKTPUHECKOrO CUrHana.

PaspelweHne - Konn4ectso pa3panos (YeTbipe, BOCEMb, AECHTb U T.M.),
onpeaensioLLee CTeneHb Aetanvaunn WidpoBoro curHana:

4 paspsnga — paspellerne 113 16;

8 paspsnos — paspelueHne 113 256;

10 paspsnoB — paspelenHre 113 1024.

PaspeLuéHHbIfi/HepaspeLénHbil — CurHan aBnaeTcs PaspelléHHbIM,
€C/IM OH HAXOLMTCA B Npeaenax UBETOBOW raMMbl, COOTBETCTBYIOLLErO
LlaHHOMY dopMarty. YPOBEHb PasPELEHHOM0 CUrHana He NpesbllaeT
YPOBHW HANPSXEHWS, YCTAHOBIEHHbIE 19 GOPMATA KaxI0ro CuUrHaslb-
HOro KaHana. HepaspelwéHHbIM Ha3biBAeTCs CUrHas, KOTOPbIN MHOrda
MOXET BbIXOAWTb 32 3TV NPEAEStl B OLAHOM WX HECKOJbKMX KaHanax.
Cwrtan MOXeT ObiTb PA3PELWEHHBIM, HO, B TO X€& BPEMS, HEOMYCTVMbIM.

CrnaxviBaHue LBeTOBbIX NepexofoB — OObIHO CyYaiHbIi, HU3KOY-
POBHEBBIV CUrHaN (konebaHue), KOTOPLIA MOXET ObiTb J0OaBNEH K aHa-
JIOrOBOMY CUrHaNy HEMOCPEACTBEHHO NEPEL ero OUM(MPOBKON C LENbIo
YAYHLIEHUSA Pa3peLleHns Mabix YPOBHEN LMGPOBOro curHana. Hacto
COCTOWT 13 6EN0ro Lyma C pasmaxoMm, PaBHbIM aMmrIUTYAE OOHOrO
YPOBHSA KBAHTOBAHVIS.

CermeHTVpoBaHHble kKaapbl — PopmaT CkaHMPOBaHWS, B KOTOPOM 130-
OpaxeHue 3axBaTbiBaETCA LEbIM KaapoM, Kak B opmatax ¢ Nporpec-
CVIBHOW Pa3BEPTKON, HO NEPEAAIOTCS CHavana YETHLIE CTPOKM, Kak OHO
none, a 3aTeM HEYETHBIE CTPOKM, KaK CRefyloLLee none, aHanormyHo
dbopmaTam G 4epeCcCTPOYHON PA3BEPTKON.

CurHan spkoctn - BuoeocurHan, KoTopblii xapakTeprayeT KONM4ecTBo
CBETA B KaXOOM NUKCENe. ITOT CUrHan 9KBMBANEHTEH CUMHaNY M3 MOHO-
XPOMHOW Braeokamepbl. CUrHan SpkoCcTy HaCTo reHeprupyeTcs B BUAE
B3BELUEHHOW CymMMbl curHanos R', G' n B’

Curnan spkoctu (Y). — 3TOT CyrHan NnepeHocuT MHGOPMaLMIO O KO-
4eCTBe CBETA B K&XI0M TOUKE N300paXeHUs.

CVHXPOHHBI - [1pOoLECC Nnepenayn, B KOTOPOM NOTOK GUTOB U CUMBO-
NIOB V1 B NPUEMHOM 1 NEPefaoLLEM KOHLAX TPaKTa YrpasaaioTes TOYHO
CUHXDOHV3MPOBaHHBIM TAKTOBBIM CHMHAIOM. B NOCe00BaTeIbHOM Lnid-
POBOM BMAEO TAKTOBLIE CUTHabI B CYHXPOHHOM MPUEMHIIKE BbIOENA0TCS
113 NEPEXOO0B BXOOALLErO CHrHana AaHHbIX.

CuHxpocnoBo - CYHXPOHM3MPYIOLLAS NOCAef0BaTenbHOCTL OUTOB,
OTIMYAIOLWAACH OT HOPMANbHOM BUTOBOI NOCNEA0BATENBHOCTY AAHHBIX.
cnonbayetcst ans 0603HAYEHNS ONMOPHbIX TOYEK B TENEBU3MOHHOM CUr-
Hane, a Takxe Ans 06ecneyeHms NOCA0BHOW CUHXPOHM3aLMM B NOCNeN0-
BaTE/IbHOM NMPUEMHUKE.

CkpembnvmpoBaHue - 1) MNeperpynnvposka Uam n3MeHeHve nopsaka
LUMOPOBBIX JAHHBIX MO 3apaHee 3a[laHHON CXeMe C LENbio PasaeneHns
HI3KOYACTOTHBIX CTPYKTYP, CBA3AHHbBIX C NOCNea0BaTENbHBIMM UMPPOBI-
MU curHanamu. 2) Mepemelineanmne UMGPOBOro CurHana ¢ Uenbio yayy-
LIEHVS er0 CNEKTPaNbHOMO PacnpeieneHus.

CnyxebHble (BcriomoraTesibHble) AaHHble - [aHHble, vayLve B 40Mnof-
HEeHMEe K OCHOBHOMY BIAEOCHIHaY Unu NporpaMme. BetaBnsioTcs B
BMOEOCUIHaN C YNNOTHEHMEM MO BPEMEHW, B TOPUBOHTANBHBIN 11/MNiA
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BEPTUKabHbIA MHTEPBanN raweHus. CnyxebHsle (BCnoMoratesbHee)
JaHHble MOryT ObITb OTNPaBNEHs! MexXay naketamu EAV 1 SAV B ropn3oH-
TalbHOM UHTEPBANE ralleHns 1 B Buae 60nee KpynHbix O0KOB B TEYEHME
BEPTUKAIBHOIO MHTEpBana raweHus. CnyxeOHble (BCNOMOraTesbHble)
JaHHbIEe MOTYT BKIIOYaTh B CE6St KOHTPOJbHBIE CYMMbI, MHOTOKaHaNbHbI
LMOPOBOW 3BYK 1 APYrVie AaHHbIE.

CwmelleHne 6a30BOM IMHUK — B, HU3KOYACTOTHOMO UCKaXEeHWS,
BLIPAXAIOLLErocs B BMAE CABUra YPOBHS NOCTOSHHOW COCTABNSIOLLE
curHana.

Cnap, 4aCTOTHOW XapakTEPUCTUKM - VICKaxeHWe B CUCTeMe nepeaaqm,
koraa 6onee BbICOKME HacTOTHBIE KOMNOHEHTHI NepeaaloTcs He C NOMHON
MCXOHOM aMnAnTYOO0W, B Pe3ynbTaTe Yero BO3MOXHa NOTePs HACkILLEH-
HOCTW LBETA.

CTaHpapT MexcoeouHeHnst — YPOBHW HANPSXEHUs v Apyrne napame-
TPbI, KOTOPbIE ONUCHIBAIOT TPEOOBAHUA K BXOAHBIM V1 BEIXOLHBIM CUTHA-
nam ons onpefeneHHoro Tuna o6opynosaHys. Hekotopsle CTaHaapTsl
OblAM CO3AaHbI TPODECCHOHANBHBIMM FPYANaMU UAV FOCYAAPCTBEHHBIMM
opraHamu (Hanpumep, SMPTE nnn EBU). lpyrie 6bian ycTaHOBNEH!
noCTaBLUyKamy 060PYAOBAHNS /1 NONL30BATENAMU.

CTyaniiHbIN BUAEOMUKLLIED — YCTPOWCTBO, C NMOMOLLBIO KOTOPOro
MOXHO OCYLLECTBAATL NEPEXOLI MEX/Y PasNVNYHBIMU BUAEOM300paxe-
HUsIMK. TT03BONSIET Takxe NPOM3BOANTL PUPMPOEKLMIO 1 0ObEANHEHME
HacTen n306paxeHns B eayHoe Lenoe.

CTyneHbkn - XKaproHHoe BbpaXeHue ana 0003HAYEHNS NCKaKEHNI

B BMAE CTYNEHYATOCTU, KOTOPOE NOABIAETCA HA AVArOHaIbHBIX JIMHMSX
1300paxers. MPUYNHOM NCKAXEHUIA MOTYT ABAATLCS HEeYOOBNIETBOPN-
TenbHas GUALTPaUNs, Hapylenue Teopun KoTenbHrkoBa 1/unv nnoxas
UHTEPNONALMS.

Teopema KoTtenbHukoBa - VHTEpBan Mexay BelOOpKamMut A0MKEH ObiTh
MEHbLLE 1IN PABEH NOMIOBUHE NEPUOAa HaMBLICLIEN YaCTOThl B CUTHANE.

dazoBas owmnbka - JedekT 1306paxeHus, BbI3bIBAEMbI paCCOrnaco-
BaHVIeM N0 BPEMEHI OAHOTO CUrHaa OTHOCUTENbHO APYroro.

®da30Boe nckaxeHne - JedekT n300paxeHns, BbidbiBaeMblli HeoaMHa-
KOBOW 3a0€PXKON (Da30BLIM CABUIOM) PA3HBIX HACTOTHLIX KOMMOHEHTOB
curHana no Mepe NPOXOXAEHWA UMK PasINYHbIX 3NIEMEHTOB KaHaa:
OUNBTPOB, YCUAUTENEN, MOHOCHEPHLIX Bapuauui 1 T.n. LledekT nposs-
NAETCA B BUAE LIBETHOWN OKAHTOBKYM KOHTYPOB M306paxeHus.

®a3zoBbit cagur - CMeLLEHVe BPEMEHN CUHXPOHM3aLWMN OOHOMO CUr-
Hana OTHOCUTENBHO APYroro.

®dopmat PAL - dopmaT LIBETHOrO TeNEeBUAEHVS, KOTOPbI UMEET pas-
peLleHne 625 CTpok 1 4acToTy kaapos 25 I'u. bonee nogpobHO xapakTe-
PUCTUKM 3TOrO hopmarta nanoxeHsl B INpunoxernn C.

dopmart, B3aMMocBsi3b — KOHOUrypaLws CUrHanos, MCNosb3yemblx As
006eCcneyeHrs B3aMmocasan 000pya0BaHNs B ONPeaenEHHOM CUCTEME.
PasHble (DOpMaTb\ MOIyT MCNOJIb30BATb Pa3NN4Hble KOMMNO3NLUMN CUTHA-
J10B, OMOPHbBIX MMMYNbCOB U T.M.

®dopmart, napameTpbl pa3BEPTKM — B aHanorosbx 1 LMGPOBLIX
(dopmatax CTaHAapTHOM YETKOCTY: 0BLLIEE KONMYECTBO CTPOK B Kafpe
1 4acToTa kaapoB, Hanpumep, 625/50. B umdpoBbix hopmaTax Buico-
KOV YETKOCTU: KONMHECTBO MUKCENEN APKOCTH, KONMMHECTBO aKTVBHbBIX
BMAEOCTPOK, YacTOTa Ka[IpOB, KONMYECTBO MNONEN B Kadpe, HanpuMep,
1280/720/59.94/2:1.

LiBeTHas anekTpoHHaa puprpoekuus - MNpouece ynpasneHus saMe-
HOM 4acTV BrOEON300paxeHmns BTOPLIM U306paxeHemM. YnpassioLwmi
cUrHan co3aaéres 13 NapameTpoB CUrHaNa UBETHOCTU BLeocUrHasa.

LiBeToBas nepekpéctHas nomexa - JIOXHbIE CUrHabl, KOTOPLIE BO3-
HVKAIOT 13-3a NPUCYTCTBIWA BEICOKOHACTOTHBIX MOMEX B CUrHasE 9pKOCTH
1 HTEPMPETVPYIOTCA NPY PACLLGPOBKE KOMMO3UTHOTO CUrHana kak
UBETOBAA MHOOPMaLMA. [TPOABNAETCA B BUAE PALyXHbIX PA3BOLOB

1 NOAOC.



PyKOBOACTBO MO MPOBEAEHMIO MBMEPEHUI XapakTEPUCTUK CUTHANOB LMGPOBOro BUOEO CTAHAAPTHOWM 1 BEICOKOW YETKOCTH

LiseTOBOW KOMNOHEHT BMOEOCUIHANA, CUrHan uBeTHoCTn - Moayin-
POBaHHbIE OOKOBbLIE NOAOCH NOAHECYLLEN B KOMMNO3UTHOM BUAEOCUTHa-
ne. Takxe ncnonb3yeTcs 415 OnMcaHnsa LBETOPasHOCTHLIX CUrHaNOB B
KOMMOHEHTHbIX CUCTEMAX — Tex, KOTOPbIE NePEHOCAT MHGOPMaLMIO 00
OTTEHKE (KaKOoW LBET) 1 HACILLEHHOCTM (CKOMBKO LIBETA) B NUKCENE.

LiseToBas ramma, nanutpa - [yanasoH LBETOB, Pa3pEeLLEHHbIX 411
Buaeocurtana. Jlonyctimas LUBETOBas raMma Onpefensercs kak Bce
LBETA, BOCNPOU3BOANMBIE BCEMU BOZMOXHbIMU KOMOVHALMAMUN pa3pe-
WEHHBIX 3Ha4YeHnin curHana R'G'B’. CurHansl B opyrix opmarax Moryt
BOCMNPOW3BOAMTL LBETA 3a npefenamun A0nyCTVMON UBETOBOW raMMbl,
HO NPV 3TOM OCTaBATbCH B CBOMX PA3PELLEHHbIX Npeaenax. ITv curHansl,
npw TpaHckoanpoBaHun B opmat R'G'B’, ByayT BuIx0ouTb 3a paspe-
WEHHbIE Npeaensl 3Toro gopmara. 310 MOXET NPUBECTH K 0OPE3aHII0
CUrHana, nepekPECTHLIM NMOMEXaM UM APYTIM NCKAXEHWAM.

LiseTokoppekumns - [1pougece, ¢ NOMOLLBIO KOTOPOro LBETA B TENEBN3M-
OHHOM 1306PaXeHN UBMEHAIOTCH UM KOPPEKTUPYIOTCS B SNEKTPOHHOM
Buae. Npy 3TOM cneayeT cobMoaaTh OCTOPOXHOCTb, YTOOb! FrapaHTMPO-
BaTb, YTO M3MEHEHHLIV BMAEOCUIHAN HE BEIXOOMUT 3a NPEAens nocneay-
IoLWMX cucTeM 06paboTkv UK NepeaaUn.

LiBeTOpasHOCTHbIE CUrHANbl - BraeocurHansl, KOTOpble NePeHOCST
TONbKO LBETOBYIO MHOOPMaUMIO. [Mprumep Takmx curHanos: R-Y n B-Y, |
nQ,UnV,PrnPbunap.

Undpo-aHanorossliit npeobpasosatens, LIAM - YcTpoicTso, npegHa-
3Ha4YeHHOE 419 NPeobpPa30BaHMs UMPPOBLIX CUrHANO0B B aHaNOrOBbLIE.

Lndposoe cnoeo - COBOKYNHOCTb OUTOB, 0OpabaThiBaEMbIX CHCTEMOI
Kak eanHbI OObEKT.

LIndpoBbIie KOMMOHEHTHbIE CUTHASBI — KOMNOHEHTHbIE CUrHaUbl, B KOTO-
PbIX 3HAYEHME KaXOOr0 NUKCeNa NPecTaBneHo B Brae Habopa uudp.

YacToTa anckpetnsaumnm (Bbi6opku, oumdpoBkm) — Konniectso
M3MEPEHNI ONCKDETHBIX 3HAYEHWIA B TEUEHME AGHHOTO NMPOMEXYTKA BPE-
MeHu. [na BuaeocurrHanos 00bI4HO BeipaxaeTcs B Merarepuax (MIu).

YactoTHasa momynsumst — Moaynsums CYHYCOMAanbHOro curHana uin
«HECYLLeV» NYTEM N3MEHEHMS ero YaCTOTsl B COOTBETCTBUM C M3MEHEHM-
em amnInTyasl MOAYNMPYIOLLEro CurHana.

YepeccTpoyHas pa3sépTtka — PopmaT pa3BepTKM, B KOTOPOM 130-
OpaxeHune 3axBaTbiBaeTCa 1 0TOOPaxXaeTcs B ABYX nonsix. Bropoe none
CMELLEHO Ha NONOBWHY CTPOKM NO FOPY30HTaIN OTHOCKTENBHO NEPBOrO
noAd, NPV 3TOM CTPOKM K&XA0ro NoAs pacnonaraoTcs Mexay CTpokamm
ZIpYroro nons.

LLym kBaHTOBaHUS - LLIymM (OTKIIOHEHWE CUrHANA OT ro UCXOAHOrO U
MCTUHHOMO 3Ha4eHs), KOTOPLIV ABISETCA CNEACTBYEM NPOLECCA KBaH-
TOBaHVs. B UundpOBOI NOCNEA0BATENBHOM CUCTEME 3EPHUCTAsA CTPYKTY-
pa Wwyma NposBAAETCA TONBKO B MPUCYTCTBUM CUrHaNA.

ANeKTPOoHHasA pupnpoekuma - MNpoLecc 3aMeLLeHs YacTyi OAHOMo
TENEBU3VOHHOTO N300PaXeHUs APYrM 1300paxeHem, Hanprvep,
LBETHAs 9N1EKTPOHHAA PUPNPOEKLMS UMV BULEOBCTABKA PUPMPOEKLINN.

ApkocTHaa nepekpéctHas nomexa - JIoXHbIe CUrHasbl, KOTopble BO3-
HKAIOT B KaHane ApkocTu Y B pesynbTare Toro, YTo KOMAO3WTHbIE CHrHa-
bl UBETHOCTM ObIAV MHTEPNPETVPOBAHbI Kak CUrHansl ApkocTu. Mpossens-
€TCH B BUIE HENPEPLIBHOW NOCNEN0BATENBHOCTI CNON3AIOLLMX TOHEK Ha
Kpasix CUIbHO HACHILLEHHBIX LIBETOB.

CnoBapb BUOEOTEPMUHOB 1 abBpeBuaTyp AOCTYNEH Ha CaiTe KOM-
naHun Tektronix nog Homepom 25W-15215-1.

YuebHoe nocobue

BnarogapHocTy

ABTOPbI BbIpaxatoT 61arofapHOCTb BCEM, KTO BHEC CBOV BKNaf, B
NOArOTOBKY 3TOV 6POWIOPHI:

m David Fibush, Jeff Noah, Margaret Craig, Dan Baker, Ken Ain-
sworth, Lionel Durant v opyrvm COTpyaHVKaMm KomMaaHum Tektronix,
KTO MOTPaTUI MHOMO BDEMEHW Ha MCCNEeA0BaHWE UCKYCCTBA XOPO-
Lero B1aeo.

m YneHam KOMUTETOB NO CTaHd4apTn3aun 3a X oedaTe/IbHOCTb Mo
pa3paboTke CTaHOAPTOR, CNOCOOCTBYIOWLMX AaNbHENLIEMY pa3-
BUTVIO OTpacnu.

m /IHXeHepam, aBTopam 1 M3gatenam, KOTopsIe NoOMOraioT B 06y4e-
HUM KaXO0ro 113 HaC.

006 aBTOpAax

Fan Jiblonc (Guy Lewis) naydan gpuanky, MaTemaTuiky 1 CUCTEMbI
CBs3M B YHuBepcwuTeTe baitnopa n CenbCkoxo3aicTBEHHOM W
NOAMTEXHNYECKOM YHMBEPCUTETE Texaca. PaboTan rasHbIM MHXe-
HEPOM TENEBUSNOHHOW CTAHLMM 11 AVPEKTOPOM N0 pa3padboTkam
Mpynnel Teneemaerus. Moctynun Ha paboTy B komMnaHuy Tektronix B
1987 ropy nocne 20 net paboTsl B kopnopauuy RCA. B KomnaHmm
Tektronix pabotan oo 1999 roaa. 3aHnmMan pag A0MKHOCTEN, B TOM
4UCNE, MEHEXEP N0 MaPKETUHIY NPOOYKUMN 019 TENEBU3VOHHbBIX
NCMbITAHWIA. BbiN OTBETCTBEHHBLIM 32 JIMHENKY MPOAYKTOB, BKIOYAsA
MOHUTOPEI BUAEOCHTHANOB M FTEHEPATOPb! BUAEOCUTHANOB.

Marikn Yainacor (Michael Waidson) nony4un creneHs 6akanaspa
€CTECTBEHHbIX HayK B 0ON1ACTH TENEKOMMYHMKALWIA B KEHTCKOM YHU-
Bepcutete, Kentepbepu, Bennkobputanus. OH Hadan CBOIO Kapbepy
B OHOW 13 KOMMNaH1I Mo NPOM3BOACTBY ObITOBLIX TENEBM30POB.
PaboTan B rpynne no yCOBEPLUEHCTBOBAHMIO TENEBUBNOHHOIO NpWi-
E8MHVKa B 0TAene LMppoBoro Bmaeo. B Tedenmne nocnegHvx 12 net
paboTan B oTpacnv Tenesewarns 8 EBpone u CLLA. B HacToswee
BPEMS 3aHMMAET AOMKHOCTb UHXEHEPa N0 NPUIOXEHNAM B NOA-
pasaeneHny U3MepUTENsHOro 000PYA0BaHMA A1 BUAEO KOMNAaHUN
Tektronix.

(OTKa3 0T OTBETCTBEHHOCTV

B 3101 Bpowope onmcaHsl cnocobbl U METOLE!, Ha OCHOBE KOTOPbIX
ObIN0 CO3AaHO LWPPOBOE TeNneBmagH1e. YCTPoNCcTBa OyayT yyu-
LATbCA, U YMHbIE VHXEHEPbl M300PETYT HOBbIE CNOCOOL! CAeNaTh
BELLM eLlg Ny4le 1 ellg IKOHOMUYHEE. [NaBHOE NPy 3TOM — COBMI0-
[aTb CTaHOAPTH, KOTOPbIE pa3pabaTbiBaloTcs, YToObI NoaAepXaTs
BbICOKYIO CTEMNEHb SKOHOMWYHOM COBMECTUMOCTW. Hacnaxmanrecs
passuTEM!

3Ta OpoLLIopa ABNKETCA MHTEPNPETALUMEN MHDOPMALNN 3 UCTOYHN-
KOB, CHMTAIOLLMXCA HanexHeIMW. OHa npefiHadHadeHa ana obecneye-
HA NOHUMAHWA Pa3NNYHBIX GOPMATOB, CTAHAAPT! /15 KOTOPbIX Pas-
pabaTbiBaIMCh MO OTAENBHOCTY. Hu Komnaxws Tektronix, Hv aBTopsl
HE rapaHTPYIOT TOYHOCTL 1 NOMHOTY MHDOPMALWN 1 HE HECYT
OTBETCTBEHHOCTY 32 JII00bIE OLUMOKMA MW YNYLLEHNS, BbITEKAIOLLME

113 NCNOMb30BaHNSA AAHHOrO AOKYMEHTA. Ind Nony4eHnd KOHKPETHOWM
MHGOPMALMM YUTATENIO PEKOMEHIYETCH 00paLLaTbCs B OTPACNERbIE
opraHv3aumm no cTaHmapT1aaumn.
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KoHTakTHas nidopmaums:
Poccusi u CHI +7 (495) 7484900

ABcTpus +4152 675 3777

Accoumaums rocyaapcte KOro-Boctounoit Asum /
ABcTpanus (65) 6356 3900

BankaHbl, U3paunsb, I0xHas Appuka

u apyrue ctpaHbl ISE +41 52 675 3777

Benbrusi 07 8160166

BnvnxHuii Boctok, A3us

n CeBepHast Adpuka +4152 675 3777

Bpasunus u I0xHas Amepuka (55) 40669400
BenukoGputanus n Upnauams +44 (0) 1344 392400
Fepmanusa +49 (221) 94 77 400

TOHKOHT (852) 2585-6688

Danmng +45 80 88 1401

Wngmnsa (91) 80-22275577

Wcnanus (+34) 901 988 054

WUranus +39 (02) 25086 1

KaHapa 1(800) 661-5625

Kuraiickas HapoaHasa PecnyGnuka 86 (10) 6235 1230
JliokcemOypr +44 (0) 1344 392400

Mekcuka, LieHTpanbHas Amepuka

1 cTpaHbl Kapubekoro 6acceitHa 52 (55) 54247900
Hugepnangbl 090 02 021797

HopBerus 800 16098

Monbwa +4152 675 3777

Moptyranus 8008 12370

PecnyGnuka Kopes 82 (2) 6917-5000

CLUA 1 (800) 426-2200

TaiiBaHb 886 (2) 2722-9622

OuHnauama +4152 675 3777

dpaHums +33 (0) 169 86 81 81

LienTpanbHasa n Boctounas EBpona,

cTpaHbl bantukn +41 52 675 3777

LlentpanbHas EBpona u 'peuus +4152 675 3777
WBeiiuapua +41 52 675 3777

Liseuma 020 08 80371

lOxHas Adpuka +27 11 206 8360

fAnoHunsa 81 (3) 6714-3010

3 apyrux cTpan 3BonuTe no Tenedony: 1 (503) 627-7111

JlononxutenbHas nHdopmaums

Komnanus Tektronix MOXeT NpeioxuTb BaMm 60raTyio, MOCTOSAHHO MOMONHSEMYIO
6nbMMOTEKY YKasaHuii N0 MPUMEHEHMIO, TEXHUYECKUX ONMCAHMNIA 1 APYIAX OKY-
MEHTOB, KOTOPbIE aiPECOBaHbI MHXeHepaM, PaboTaloLLyMM Ha nepeaHeM kpae
TexHonorvii. Mocetute cait www.tektronix.com.
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