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PEKOMEH/JIALIUSI MCD-R BS.2127-0% **

Penpepep moaenn onpenesieHus ayauodgaiia
JJISl YCOBEPIUIEHCTBOBAHHBIX 3BYKOBBIX CUCTEM

(2019)

Cdepa npumeHeHust

B nacrosimieli Pekomenanum onpeeneH 3TalOHHBIA peHIepep Il HCTIOIB30BaHuUs, B TOM YHCIIE 115l OOMeHa
MporpaMMaMH, C YCOBEPILEHCTBOBAHHBIMU 3BYKOBBHIMH CHCTEMaMH, KOTOpbIe ONHCaHbl B PekomMeHmanuu
MC3-R BS.2051-2, u oTHOCSIIUMHUCS K 3BYKOBOMY CHUTHAITYy METaJaHHBIMH, KOTOPBIC OMHMCAHBI B MOJCIH
onpeneneHus ayauodaiiina (ADM) B Pekomenganmu MC3-R BS.2076-1. 3BykoBoii peHaepep npeodpasyer
Ha6op 3BYKOBBIX CUTHAJIOB C COOTBECTCTBYIOILIMMU METAJaAHHBIMU B HHYTO KOH(bI/IpraHI/I}O 3BYKOBBLIX CUTHAJIOB
U METaJaHHBIX, OCHOBBIBASICH Ha MPEIOCTABICHHBIX METAJaHHBIX KOHTEHTA M JIOKAJBHBIX METaJaHHBIX
OKpY>Karollle cpeibl.

[MPUMEYAHUE. — B Hacrosimee BpeMsi pa3padaThIBalOTCA PYyKOBOAIINE YKa3aHUSA, OOBICHSIONINE HCIIONh30BAHUC
peHzaepepa.

KuroueBble ci1oBa

ADM, Mozens onpeeneHus aynnodaiisia, MeTailaHHble, peHaepep, AdvSS, ycoBepIIeHCTBOBAaHHAs 3BYKOBast
crcTeMa, 3ByK Ha OCHOBE KaHaja, 3ByK Ha OCHOBE 00BEKTa, 3BYK Ha OCHOBE CIICHBI, MHOTOKaHATBHBIH 3BYK.

Accambnes paguocssizu MCD,

yuumeoledas,

a) yro B Pexomenmammn MCDH-R BS.1909-0 "TpeOGoBanust k pabodynM XapaKTepUCTHKAM
NEepPCIIEKTHBHOW MHOTOKAaHAJIBHON CTepeOo()OHUUECKOH 3BYKOBOM CHCTEMBI, MpPEAHA3HAYCHHOW IS
WCTIONIB30BaHMS C COMPOBOXKIAIOIINM H300pakeHueM u 0Oe3 Hero" omnpezaeneHbl TpeOoBaHUS K pabodnMm
XapakTeprCTUKaM MEPCIEKTHBHBIX 3BYKOBBIX CUCTEM C COITPOBOXK/IAIOIINM H300pakeHHeM 1 0e3 HEero;

b) yto B Pekomenmanmu MCD-R BS.2051-2 "VYcoBepuieHCTBOBaHHas 3BYKOBas CHUCTeMa IS
MPOM3BOJICTBA porpaMM" ONpe/IeNICHbl YCOBEPILICHCTBOBAHHAS 3BYKOBasi CHCTEMa, MPECTABISIONas co00i
cUcTeMy C KOH(Urypamuedl BOCIPOW3BEICHUS 3ByKa, IOMHMO TeX, YTO OMNpejelieHbl B PexomeHmanuu
MCD3-R BS.775-3, win cuctemy ¢ mo0oli KoHUrypanueld BOCHPOM3BENCHHS 3BYKa, KOTOpask MOXKET
MOJJICP)KUBATh BXOJHBIC CHIHAIbl HAa OCHOBE KaHaja, OObEKTa WM CLEHbl JIMOO MX KOMOWHALMIO C
METaJJaHHBIMHU;

C) yto B Pexomenmarmu MCD-R BS.2076-1 "Mogens onpenenenus ayauodaiina" onpeseieHa
CTPYKTypa MO/ METAaHHbIX, MO3BOJIAIONIAs JAOCTOBEPHO OIMUCHIBATH (OPMAT U  COACPIKUMOE
aynnoghaiios;

d) yto B Pexomenmaimu MCDO-R BS.2094-1 "OOuiue omnpeaencHus Uil MOJCIH ONPEACICHHUS
aynuoddaiina" cogep)uTcs Habop OOIIUX ONPeNeTICHHN I MOJISNN OTIpeIeICHHs ay nuodaiina;

e) yt0 B Pexomenmarun MC3-R BS.2125-0 "[locnenoBarenbHOE IPeACTaBICHIE MOJIEIN OTIPEACIICHUS
aynuodaiina" onpezaeneH popMar MeTaJaHHBIX Ha OCHOBE MOJIE/IH OIpe/esieHus ayiuodaiiia B pa30uBKe Ha
BpPEMEHHBIE PSJIbI KaJIPOB;

f) YTO JUIsl BOCIIPOU3BEICHHUS Yepe3 YCOBEPIICHCTBOBAHHBIC 3BYKOBBIC CUCTEMBI TPEOYETCST pEHICPUHT
METa/IaHHBIX, CBS3aHHBIX CO 3BYKOBBIMH CHTHAJIaMH, [UIA TPEICTABICHHUS KOHTEHTa B OJHOW U3
KOH(UTypaluii IpOMKOIOBOPUTENEH B cOOTBeTCTBUHU ¢ Pexomennarueit MCO-R BS.2051-2;

Hacrosmyro Pexomennaunio cinenyer gosectu 1o ceenenust ICO, MOK, SMPTE u ETCH.

** B 2021 rogy 6-s HccrnemoBarelbcKas KOMHUCCUS IO PAJMOCBA3U BHECTA IIONPABKM PEIAaKIMOHHOIO XapakTepa
B HACTOSIIYI0 PekomMeHmanuio B cooTBeTcTBUU ¢ Pesomonueir MCO-R 1.
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9) YTO MOJIB30BATEIIH YCOBEPIICHCTBOBAHHBIX 3BYKOBBIX CHCTEM JOJDKHBI MMETh CBOOOAY BbIOOpa
METO/Ia PEHICPHUHTA;

h) YTO JKENATENIbHO MMETh OTKPHITYIO CHEeNH(HUKAINI0 €IWHOTO STAIIOHHOTO METOJa pPeHICpHHTa,
KOTOPBIA MOXKHO UCHOJB30BATh ISl IPOTPAMM yCOBEPIIICHCTBOBAHHBIX 3BYKOBBIX CHCTEM;

)} YTO eNWHBIA DJTaJOHHBIA peHAepep [MOJDKEH TO3BOJATh MPOWU3BOAMTENSIM KOHTEHTA W
paaAMoOBEIIATEebHBIM OPTaHM3AlMAM OCYIIECTBISATh KOHTPOJH YIPABICHHUS KAadyeCTBOM BO BpeMs
MPOU3BOJCTBA KOHTEHTA, IPOBEPSATh WCIOJIH30BAHUC METAJaHHBIX W 00ECIeYrMBaTh B3aUMOICHCTBHC
C APYTUMH 3JIEMEHTaMH MPOU3BOICTBEHHOM 1IETIOYKH,

pekomeHnoyem

1 MCIOJIb30BaTh METOMAbI pPEHACpPUHra, omnucaHHble B IlpuaoxkeHuu 1, B KadyecTBe 3TallOHA IS
uHTepIperanuu MetagaHHeix ADM, ommcannsix B Pexomenmammm MCD-R BS.2076-1, u comyTcTByrOmmx
3BYKOBBIX CUTHAJIOB;

2 cuuTaTh npuBoguMoe Hike [Ipumedanne 1 yacteio HacTosmed Pekomenganum.

[NPUMEYAHUE 1. — Cobmonerne Hacrosimed PekomeHmamwmm HOCHT HOOpPOBONBHBIN Xapakrep. Bmecte ¢ Tem
HacTosmas PexoMeHmamus MOXKET Comep)KaTh HEKOTOpBIE OO0s3aTeNbHBIC MOJOXKCHUS (HampuMmep, I oOecredeHus
(YHKINOHATIHHON COBMECTHMOCTH WM MPUMEHUMOCTH), ¥ B TAKOM CIIydae COONOJIcHre PeKOMEeHIaIMy TOCTUTAeTCs
NIPY BBITIOJIHEHUH BCEX THX 00s3aTeNbHBIX MOJI0KeHUH. Js BhIpakeHHs1 TpeOOBaHHUIH UCIIONIB3YETCsl CIOBO "NOIKeH"
(shall) wnu HexoTOpBIE ApyTrHe OOA3BIBAIOIIUC BBIPAKCHHS, Takue Kak "00s3aH" (must), a TaK)Ke WX OTPULIATCIbHBIC
¢dbopMbL. YIIOTpeOICHHE TaKWX CJIOB HE O3HAYAET, YTO OT KaKOK-THOO CTOPOHBI TPEOYEeTCs MOJHOE I YaCTHIHOE
co0II0/IeHIE TIOJI0KEHMI HacTosIeld Pekomennanuu.

Hpuiaoxenue 1

Cnenundpuxanun penaepepa ADM 151 ycOBepIIEHCTBOBAHHBIX 3BYKOBBIX CHCTEM

COEPXAHUE

Cmp
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1 BBenenune

B nacrosmieit Pexomengammy omuchIBaeTCs 3ByKOBOM peHIepep, 00eCcTIeYNBAIOINN ITOTHYI0 HHTEPIIPETALII0
METaJIaHHBIX ~ MOJENHM ompeneneHus ayamodaitna (ADM), onpeneneHHpix B Pekomenmannu
MC3-R BS.2076-1. Metaganusie ADM pexoMeHnmyeTcsi MpUMEHSTH [Jsl ONMUCAHUSA ayAnoQopMaToB,
WCTIONIB3YEMBIX TIPH IIPOU3BOJICTBE MPOTPaMM IS YCOBEPIIIEHCTBOBAHHBIX 3BYKOBBIX cucTeM (AdvSS), Taxoke
Ha3bIBaEMBIX 3BYKOBBIMH cHCTeMamu cliexaytomiero mokoneHus (NGA). DTor peszepep cnocobeH
BOCIPOM3BOJIUTh 3BYKOBBIC CHUTHAIBI JUIS BCEX KOH(UIypaluii TpOMKOTOBOPUTENICH, YKa3aHHBIX
B Pexomennamuu MCD-R BS.2051-2.

Hacrosimasi cnienugukanms COMPOBOXKIACTCS ITATOHHON pean3anueldl ¢ OTKPBITBIM HCXOJHBIM KOJOM
st 06paboTku  daitmoB ADM, HammcamHOoit Ha s3pike Python, koTopas mocTymHa 1O afapecy:
https://www.itu.int/dms_pub/itu-r/oth/0a/07/ROA0700003E0001ZIPE.zip.

Hacrosmas crienndukaiius Ciry>KAT OrMcaHueM yKa3aHHOTO KOJa.

1.1 CoxpameHus/riaoccapuii
ADM  Audio definition model Moernb onpeneneHus ayauodaiina
BMF  Broadcast metadata exchange format dopmar 0OMeHa paJnOBEIIATETbHBIMH
MeTaJaHHbIMH
BW64 Broadcast wave 64 format dopmar aynnodaiiios "paanoBeiaTenbHast
BOJIHA 64 OnTa"
BWF  Broadcast wave format dopmar ayanodaiiios "paganoBeiaTenbHast
BoJIHA"
HOA  Higher-order ambisonics AMOHOGDOHUS BBICIIIETO TIOPSIKA
NGA  Next generation audio 3BYKOBBIE CHCTEMbI CIICAYIOIIETO MOKOJICHUS
PSP Point source panner ToueuHblil MaHOpaMaToOp
VBAP Vector base amplitude panning BekTopHOE aMITIATYIHOE TAHOPAMHUPOBAHKE
XML  Extensible markup language Pacuipsiemplii 13bIK pa3MeTKH
2 Cornamenust
2.1 YciaoBHbIE 0003HAYEHUS

B HaCTOﬂH_[ef/Jl PeKOMeHI[aI_H/II/I HUCHOJIB3YIOTCA CICAYIOINUEC COITIAIICHUA:

- TEKCT, BBIJCJICHHBII KypCHBOM, OTHOCHTCS K 3JEMEHTaM, IOI3JEMEHTaM, Mapamerpam HIu
arpudyram ADM u3 Pexomennanmun MCO-R BS.2076-1 — audioObject;

- TEKCT C MOHOIIMPUHHBIM IIPUPTOM OTHOCHTCS K HCXOIHOMY KOIy (IepeMeHHBIM, (DYHKIIHSM,
KJaccaM) STaJlOHHOM peanmsalMum — core.point source.PointSourcePanner. Cuexyer
OTMETHUTh, YTO JJIs yI00CTBA YTEHUS MPEPUKC 1ar. OMyIIeH;

- HaOpaHHBIE )KUPHBIM IIPUQPTOM 3ariiaBHbIC OYKBBI UCIIOIB3YIOTCS AJ1s1 0003HAUYEHUS MAaTpHIl — X;

- HaOpaHHbBIC )KUPHBIM IIPUPTOM CTPOUYHBIC OYKBBI HCIIOJIb3YIOTCS JJ1s1 0003HAUCHHS BEKTOPOB — X;

— HIDKHUM MHAEKC B BUJE Xn O3HAYAET N-i1 3JIEMEHT BEKTOPA X;

— pa3zenbl TeKCTa ¢ MOHOIITUPUHHBIM MIPU(TOM, BBIJICIICHHBIC [IBETOM, HCIIOJIB3YIOTCS JJIs OIHCAHUS
CTPYKTYp AaHHBIX:

struct PolarPosition : Position {
float azimuth, elevation, distance = 1;

1


https://www.itu.int/rec/R-REC-BS.2076/en
https://www.itu.int/rec/R-REC-BS.2051/en
https://www.itu.int/dms_pub/itu-r/oth/0a/07/R0A0700003E0001ZIPE.zip
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2.2 CucremMa KOOpAUHAT

B nacrosmem AOKYMCHTE UCIIOJIB3YIOTCS KaK JEKapTOBLI, TaK 1 IMOJJSIPHBIE KOOPAWUHATHI.

PHUCYHOK 1
Cucrema KoOOpAMHAT
BBepx

3

L
+z

= » Bnepen

/’+x

Bnpaso

BS.2127-01

[MonsipHBIE KOOPIMHATHI ONPENEICHbI B cOOTBeTCTBUM ¢ Pexomenmanmeit MCO-R BS.2076-1 cnemyromnium
oOpa3zom:

- a3uUMYyT, 0003HaYaEMBIH ¢, — OTO Yroil B FOpHBOHTaJ’IBHOﬁ IUIOCKOCTH cO 3HadeHuem 0°
B HAIIpaBJICHUU BOCPEC U MOJIOKUTCIIbHBIMHA 3HAYCHHUAMM B HAIIPABJICHUU IPOTUB JacoBOH CTPCIIKHU;

— yroia mecrta, o0o3HagaeMblii 0, — 3TO yrox Haja TOPU3OHTAIBHON IJIOCKOCTHIO cO 3HaueHuem 0°
B HANpPAaBJICHUHU BIIEPE]T ¥ MOJOXKHUTEIbHBIMU 3HAYCHUSMH B HAPABICHUH BBEPX.

JlexapTOBBI KOOPAWHATHI ONpeieNieHbl B cOOoTBeTCTBHH ¢ Pekomenmanmeit MCO-R BS.2076-1 cnemyrommm
oOpa3oM:

- MOJIOKUTENbHASA OCh Y YKa3bIBaCT BIICPEH;
- MOJIOXKUTENbHAS OCh X YKa3bIBac€T BIIPABO,

- MOJIOKUTENbHASA OCh Z YKa3bIBacT BBCPX.

s nexomepa HOA, ommcamHoro B pasmene 9, ucmonb3yercss cuctemMa koopauHaT HOA wu yciaoBHBIC
o0o3HaueHus1, mpuBeaeHHbIe B Pekomennanmu MCO-R BS.2076-1, rae:

- yroia MecTta, 0003HaYaeMEIi 6, — 9TO YroJI B paguaHax OT IIOJIOXKHUTEILHON OCH Z,

- a3uUMYT, 0003HaYaeMBIi (I), — OTO YroJl B paavaHax B FOpHBOHTaﬂLHOfI INTOCKOCTH cO 3HaueHueM ()
B HAIIpaBJICHUU BOEPE U MOJIOKUTCIIbHBIMA 3HAUYCHUAMUA B HAIIPpaBJICHUU IIPOTUB JacoBOM CTPEIIKH.
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3 CTpykTypa
PUCYHOK 2
OO0mmii 0630p apXUTEKTYPbI
VcnoBHbIE 0003HAUEHUS IeneBas cpena
Bxozamble MeTagaHHbIE L4
» IleneBas cpena v ¥
Aynrokanan Pennepep
DJICMEHTOB
tuna Object
Y
Pennepep & A
B TIMOBBIXO]T
M;O;lnaﬂnmx Teneparop O6pabdoTka SJIEMEHTOB g 2
JJIEMEHTOB 2JIEMEHTOB tuna HOA s
peHaepuHra peHIepuHra
- \ 4
Pennepep
AyHHOBXOH DJIEMCHTOB THIIa
DirectSpeakers
BS.2127-02

OOmiast apXuTeKTypa COCTOMT M3 HECKOJIBKHX OCHOBHBIX KOMIIOHEHTOB M 3TaloB OOpa0OTKH, ONMHCAHHUE
KOTOPBIX MPUBOJIUTCS B CIAEAYIONINX pa3/iesiax HaCTOSIIETO TOKYMEHTa.

- [IpeoOpaszoBanne maHHBIX ADM B Ha0Op 3JE€MEHTOB, IMOJUISKAIINX PEHACPUHTY, OIHCHIBACTCS
B TIYHKTE 5.2.

— JononuurensHas 00paboTKa AJ1s1 UCHOJIb30BAHHUS YPOBHS BaXKHOCTH M AMYJIALUH IpeoOpa3oBaHus
NPUMEHSIETCS K DJIEMEHTaM PeHJIEpUHTa, KaK OIHCaHo B MyHKTe 5.3.

— CaMm peHIEpUHT JISJTUTCS Ha MOKOMIIOHEHTHI B 3aBUCHMOCTH OT Thma snemenTa (typeDefinition):
*  peHJIepUHI 00bEKTHO-OPHEHTHPOBAHHOIO KOHTEHTA OMUCHIBAETCS B pasjele 7,
*  PEHJIEPHHT NPSIMBIX CHTHAJIOB Ha TPOMKOIOBOPHUTEIIH OIMCHIBAETCA B pasjielie 8;
e penxepunr snementoB HOA onmcsiBaercst B paszede 9;

*  O0IIMe 4acTH JJIs BCEX KOMIIOHCHTOB OIMCHIBAIOTCS B pasjelie 6.

O6pabotka Tnna Matrix Ha quarpaMMe He MOKa3aHa, MOCKOJIBKY 3TOT THI 00padaThIBaeTCsS NPU CO3JaHUH
3JIEMEHTOB PEH/IEPUHTa U B PaMKaX PEHIEPEPOB APYTUX TUIIOB.

3.1 IloBenenue neseBoii cpeabl

[lpy wHUIMATU3aIUU TI0JIB30BATEIb MOMKET BBIOPATh PACIONIOKEHHE TPOMKOTOBOPHUTENECH U3 CXeM
pacnojoxeHus, ykazanubix B Pekomenaanun MCO-R BS.2051-2.

HommuHanpHOE pacnonokeHne Kax10ro rpoMKoropopurens (polar nominal position) omnpeneneHo B
Pexomenmanun MC3-R BS.2051-2. M+SC u M-SC HMEIOT HOMUHAJIbHbIC 3HaUeHHs asuMmyTa 15° u —15°,

PeabHOE pacmooXeHHE KaXAOro TIPOMKOroBopuTens (polar position) MoXeT OBITH ONpeneTIeHO
MOJIb30BaTeNIeM. B MPOTHBHOM cilydae HCMONB3YETCs HOMHHAIBHOE PACIONOKEHHE. 3alaHHOE pealbHOe
PAacIojIoXKeHHEe ITPOBEPSCTCs M0 Juara3oHaM, IpuBeAeHHbIM B Pexomengarmun MCD-R BS.2051-2; eciiu oHo
BBIXOJIUT 3a TPE/ICIIbI AUaa30Ha, BbIIaeTcs coooOieHne 06 omubke. Kpome Toro, abCOMOTHBIH a3UMyT 000HX
IPOMKOroBOpHTENeH M+SC u M—SC HO/DKEH HaXOAUThCs Mexay 5° u 25° nnu mexay 35° u 60°.


https://www.itu.int/rec/R-REC-BS.2051/en
https://www.itu.int/rec/R-REC-BS.2051/en
https://www.itu.int/rec/R-REC-BS.2051/en
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Hurepdeiic ADM-XML

ADM - »T10 O00mIas Momenb METaJaHHBIX, KOTOPYI0 MOXXHO COOTBETCTBEHHO TNPEICTaBUTH B BUJE
XML-gokymenTa. B ciemyromux moapasaenax onuchBaeTcs crocod npeodpazoBanusi ADM Bo BHyTpeHHHE
CTPYKTYPBI JaHHBIX. OJTH CTPYKTYpbl TPUMEHSIOTCS B HACTOAIICH PexkoMeHIalMu M COOTBETCTBYIOT
CTPYKTYpaM JIJaHHBIX, UCTIOIb3YEMBIM B 3TAJIOHHOHN peai3aiivy.

Cnemyer oTMeTHTh, 9TO0 XOTs XML sBIsieTcs THUMHYHOW W paclpocTpaHeHHOW (OpMOi IMpencTaBIeHUsS
MeTaganueix ADM, peHnepep He OrpaHUuYUBACTCS 3TUM MPEACTABICHUEM.

[IpeoOpazoBanue Mexxqy ADM u BHYTpEHHHMH CTPYKTypamH JaHHBIX CIIEAyeT Ha0Opy MPOCTBHIX MpaBHI,
onucaHHbIX Hke. Kak Bcerma MMEIOTCSI HEKOTOpPbIE WCKIIOUEHMS W3 IPaBHJ, KOTOPHIE OMNMCHIBAIOTCS
B CJIEAYIOIINX MOApa3esax.

Bce ocHoBHbIe 3meMeHTBI ADM [0JDKHBI OBITH TPEACTABICHBI KaK IMOJKIACC, MPOU3BOIHBIMN
oT ADME lement, ¢ CUTHAaTypoOil:

class ADMElement {
string id;
ADM adm_parent;
bool is_common_definition;

}s
Kaxpprit kmacc snmemeHToB ADM H0OKEH pacmupsTbCs BCEMH aTpUOyTaMH M IMOJIRJIEeMEHTaMHU
ADM, nipeoOpa3oBaHHBIMHU B aTpUOYTHI Klacca.

Ecnu mompineMeHT coepKUT HECKOIBKO 3HAYCHHH, OH caM 10 cebe siBisgeTcs: kiaccoM. Hampumep,
HoRJIeMEHT JumpPOosition — 3To Ki1acc ¢ CUrHATYPO:
class JumpPosition {

bool flag;
float interpolationLength;

}s
B xone anammza XML cceuiku Ha Apyrue sneMeHTbl ADM  xpaHsTcss B BUAE HNPOCTHIX
UICHTH(PHUKATOPOB C HCIIOJIH30BAHUEM HMEHH TTOIJIEMEHTa B KaUeCTBE MMEHH aTprOyTa (HarpuMmep,
AudioObject.audioPackFormatIDRef). UToObl ynpocTHUTh MOCIEAYIOIMNA AOCTYIH, 3TU
CCBUIKM 3aTeM pa3pelIaloTCsl Ha CIEAYIOIIEM dTalre, A€ pa3pelIeHHbIE 3JIEMEHTHl J00aBISIOTCS
HEMOCPEICTBEHHO B KAX/YIO CTPYKTYpY HaHHbIX (AudioObject.audioPackFormats).

Cremyst 3TUM NIpaBWIaM TOJIHYIO CUTHATYpY 3jeMeHTa AudioContent MOXKHO MPEACTaBUTH CIETYIOIIUM
oOpa3zom:

class AudioContent : ADMElement {
string audioContentName;
string audioContentlLanguage;
LoudnessMetaData loudnessMetadata;
int dialogue;
vector<AudioObject*> audioObjects;
vector<string> audioObjectIDRef;

}s

OcHoBHble  3nmemMeHTBl ADM u  uX  BBIIEIEHHbIE  KJIACChl  pEAM3yIOTCS B DJIEMEHTax
fileio.adm.elements.main elements. Pa3pemenue CCbUIOK peanM3yeTcs B KakIOM KIlacce
(B ADM u B KaXJIOM U3 OCHOBHBIX 21eMeHTOB ADM) kak meton lazy lookup references.

Amnanus u 3amuch ADM peanu3yrotcs B Moayie fileio.adm.xml.
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41 DaemenT AudioBlockFormat

Onement audioBlockFormat otnuvaercs oT apyrux smeMeHToB ADM, MOCKOJNBKY €ro MOI3JICMEHThI H
aTpuOyThl Pa3IHYAlOTCS B 3aBHCHMOCTH OT ompezaenenus tuma (typeDefiniton). [lns oTpakeHust 3TOro
AudioBlockFormat pa3buBaeTcs Ha HECKOJBKO KIIACCOB, MO OAHOMY Ha Ka)X/I0€ TOJIEPKHBAEMOE
snauenue typeDefinition: AudioBlockFormatObjects, AudioBlockFormatDirectSpeakers
n AudioBlockFormatHoa.

Ouu peanusyrores B CTpykTypax fileio.adm.elements.block formats.

4.2 Ilop3neMeHTHI pacnoJIoKeHHs

Pacnonoxxenwue npezacraBicHo B ADM HeCKOJIbKUMH O3 IEMeHTaMu POSition. [lyist ynporieHust BHy TpeHHEH
00pabOTKN 3HAYEHHWS JTHUX TMOJDIEMEHTOB OOBEIUHSIOTCS B OAMH aTPUOYT B COCTaBe MPEICTABIICHUS
AudioBlockFormat.

Jlst typeDefinition==0bjects sto 1160 ObjectPolarPosition, mmbo ObjectCartesianPosition
B 3aBHCHMOCTH OT HCIONb3yeMoi cucreMsl koopaunat. s typeDefinition==DirectSpeakers »sto
DirectSpeakerPolarPosition mmbo DirectSpeakerCartesianPosition.

4.3 AT1pudyt TypeDefinition

Atpubytsr typeDefinition u typeLabel omuceiBatoT Bcero onHo cBoiicTBO. [lo 3TOM THpHuYMHE A HMX
NPE/ICTaBICHHS BO BHYTPEHHEW CTPYKTYPE JOIDKEH HCIOIB30BATHCS TOJIBKO OJMH OOBEKT:
enum TypeDefinition {

DirectSpeakers = 1;
Matrix = 2;

Objects = 3;
HOA = 4;
Binaural = 5;

}s

enum FormatDefinition {
PCM = 1;

}s

5 DJIeMeHTBI peHAePUHTa

RenderingItem — 3T0 npexacTaBieHue seMeHTa ADM, mouiexaiero peHIeprHry, KOTopoe COISPIKUT
BCIO HEOOXOJMMYIO [Uisi 3Toro MHpopMmaiuoo. Takum 00pa3om, 3TOT JIEMEHT J0JDKEH NPEICTaBIIsTh OIUH
dopmat audioChannelFormat wiu rpynmy ¢opmaros audioChannelFormats. ITockonbky K KakaoMy THITY
typeDefinition npenbsBistoTcs pa3Hbie TpeOOBaHMs, HEOOX0IUMO UMETh Pa3HbIEe CTPYKTYPbI METaJaHHBIX IS
Kaxkoro 3HaueHus typeDefinition, yToOb! ananTHPOBaTHCS K €r0 KOHKPETHBIM TPEOOBAHHSM.

B CJICAYIOIIEM IMOAPA3AC/IC UCIIOJIB3YCMBIC CTPYKTYPBI MCTAJaHHBIX OIIMCBIBAIOTCA Ooiee HO,Z[pO6HO.

5.1 CTpyKTYpBI METAAAHHBIX

Renderingltems MOCTPOCHHI HA CIELYIONIMX 0a30BBIX Kilaccax:

- TypeMetadata nmns xpaHeHUs BceX (BO3MOXKHO, U3MEHSIONIMXCS BO BPEMEHH) MapaMeTpoB,
HEOOXOMMBIX JUIS PEHICPUHTA DIEMEHTa;

- MetadataSource st XpaHeHUs psja 00bekToB TypeMetadata; u

- RenderingItem muscBsa3u MetadataSource ¢ HCTOYHHKOM BBIOOPOK 3BYKOBOTO CHT'HAJa
Y JIONOJTHUTEIHHON MH(OpMaInue, He 00s3aTeIbHO TpeOyeMoii peHepepy.

IMockonbky y kaxmoro tuia typeDefinition ceou Tpedosanms, kmaccel TypeMetadata nRenderingltem
JIOJKHBI OBITH pa3/ie/IeHbI Ha MOAKIACCH T Kakaoro 3HaueHus typeDefinition, uro6br aqanTHpoBaThes K €ro



Pex. MC3-R BS.2127-0 9

KOHKpeTHbIM TpeboBanmsMm. Kiacc MetadataSource He 3aBucut ot typeDefinition. B crpykrype
ExtraData o0beauHeHbl 001H1E JaHHbIE:
struct ExtraData {
optional<duration> object_start;
optional<duration> object_duration;

ReferenceScreen reference_screen;
Frequency channel_frequency;

}s
JlaHHBIE 0 BaXKHOCTHU JOJIKHBI XPAaHUTHCS B CTpYKType ImportanceData:

struct ImportanceData {
optional<int> audio_object;
optional<int> audio_pack_format;
}s
CchUIKH Ha BXOJIHBIC BRIOOPKH 3BYKOBOT'O CUTHAJIA JIOJDKHBI MHKAIICYJIMPOBAThCS B CTPYKTYphl TrackSpec,
YTOOBl OO0CCICUUTh BO3MOXKHOCTH crHenudukanmuu Oe33BYyYHBIX JOPOKEK M MaTPUYHOW OOpabOTKH.
DirectTrackSpec yKa3bIBaeT, YTO BBIOOPKH JIOJDKHBI CUHUTHIBATHCS HEMOCPEICTBEHHO C YKa3aHHOM
BXOJTHOM JOpOXKHU. SilentTrackSpec yKa3bIBaeT, 9TO BCE BEIOOPKH JOJKHEI OBITH HYJIEBBIMH:

struct TrackSpec {};

struct DirectTrackSpec : TrackSpec {
int track_index;

}s

struct SilentTrackSpec : TrackSpec {
}s
Hnst  mommepxku  typeDefinition==DirectSpeakers = mpenycmorpenst aBa THma TrackSpec.
MatrixCoefficientTrackSpec yka3blBaeT, 4TO MapamMeTpbl, NpuUBEIcHHBIE B coefficient
(n3 anemenTa coefficient marpunst audioBlockFormat), nmpumenstores k BEIOOpKaM input track,
a MixTrackSpec — 4TO BHIOOPKH M3 HECKOJIbKMX TrackSpec MHKIIMPYIOTCS BMECTE!
struct MatrixCoefficientTrackSpec : TrackSpec {
TrackSpec input_track;
MatrixCoefficient coefficient;

}s

struct MixTrackSpec : TrackSpec {
vector<TrackSpec> input_tracks;

};
Oto peanusyerca B Moayle core.utils.metadata input. B ciaeyrommx nozapaszaenax mnoapoOHoO
OIMCHIBAIOTCS KOHKPETHBIE peai3aliiy It Kaxaoro 3Hauenus typeDefinition.

5.1.1 DirectSpeakers

Hns typeDefinition==DirectSpeakers knacc TypeMetadata pgomkeH coaepxkarth audioBlockFormat,
crmcok semenToB audioPackFormat, semxymux k comeprxanunto audioChannelFormat, miroc obiue qaHHbIE,
cobpannsie B ExtraData:

struct DirectSpeakersTypeMetadata : TypeMetadata {
AudioBlockFormatDirectSpeakers block_format;
vector<AudioPackFormat> audioPackFormats;
ExtraData extra_data;

}s

IMockombky kaxmerii  audioChannelFormat, mms xortoporo typeDefinition==DirectSpeakers wmoxer
06pa6aTI>IBaTI>c;I HE3aBUCHMO, Renderingltem COAEPKUT TOJIBKO OAuH TrackSpec:

struct DirectSpeakersRenderingItem : RenderingItem {
TrackSpec track_spec;
MetadataSource metadata_source;
ImportanceData importance;

}s
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5.1.2 Matrix

typeDefinition==Matrix mnpu peHZEpUHTe 3JIEMEHTOB JPYIHMX THIIOB JOJDKEH MOIICPKUBATECS C
HCTIOJIB30BaHUEM MexaHu3mMa TrackSpec, MNO3TOMY sBHBIE Kiaccel MatrixTypeMetadata
wm MatrixRenderingItem He TpeOyrOTCS.

5.1.3 Objects

Knace ObjectTypeMetadata nomken coaepxkarh audioBlockFormat miroc obuiue naHHbie, cOOpaHHBIE
B ExtraData.

struct ObjectTypeMetadata : TypeMetadata {
AudioBlockFormatObjects block_format;
ExtraData extra_data;

s
IMockompky kaxasiii audioChannelFormat, aist koroporo typeDefinition==0bjects mosxer 0O6pabaTsiBaTHCs
He3aBUCUMO, RenderingItem JOMKEH CONEPKATh TOIBKO OIUH TrackSpec:
struct ObjectRenderingItem : RenderingItem {
TrackSpec track_spec;

MetadataSource metadata_source;
ImportanceData importance;

}s
514 HOA

st typeDefinition==HOA curyauuss otiaudyaercs ot ciydaeB typeDefinition==DirectSpeakers wu
typeDefinition==0bjects, mockoapky maker oobexktoB audioChannelFormat momken o6pabaThIBaTHCS Kak
onHo uenoe. Ilostomy HOATypeMetadata He coumepxur audioBlockFormat mmoc ExtraData,
a HeoOxomumast wH(popmars wu3Biaekaercs w3 audioBlockFormat u coxpansercs HemocpencTBEHHO
B HOATypeMetadata:
struct HOATypeMetadata : TypeMetadata {

vector<int> orders;

vector<int> degrees;

optional<string> normalization;

optional<float> nfcRefDist;

bool screenRef;

ExtraData extra_data;

optional<duration> rtime;

optional<duration> duration;

}s
Ilo Toit xe mpuumHe oTyMyaercs cuTyauus ansd HOARenderingItem. 3aech HOARenderingItem
COJIEPKUT HE NPOCTO OAUH TrackSpec, a BeKTop TrackSpecs:
struct HOARenderingItem : RenderingItem {
vector<TrackSpec> track_specs;

MetadataSource metadata_source;
vector<ImportanceData> importances;

1
5.1.5 Binaural

[Mockonbky typeDefinition==Binaural wne mnonnepxmuBaercs, kimaccel BinauralTypeMetadata
ni BinauralRenderingItem OTCYTCTBYIOT.

5.2 OmnpenesieHue 371eMEeHTOB PEeHAEPUHTA

Jlnst ompeneneHus 37eMeHTOB Renderingltems HEOOXOOMMO HPOAHATH3UPOBATH CTPYKTYpy ADM.
Ha pucynke 3 ummocTpupyercs: BRIOpaHHBIN My Th.

CocTtosiHuE TpoIiecca BEIOOPA SJIEMEHTA MePeIacTCs MeXKAY Pa3IMYHbIMA KOMIIOHEHTaMH B OJTHOM OOBEKTE,
Ha3pIBAEMOM ''COCTOSIHMIE BBIOOpa dJeMeHTA", KOTOPHIA IpH TIOJHOM 3allOTHCHHWH IIPEACTaBIIsICT BCE
KOMITOHEHTBI, COCTABIISIONINE OMUH eMeHT RenderingIltem. Kaxablii KOMIOHEHT NMPHHUMAET OJTHO



Pex. MC3-R BS.2127-0 11

COCTOSTHHE BBIOOpA JIEMEHTa M BO3BpAIllacT €ro KOmuH (OT HyJs JO MHOXKECTBA) C JOMOJHUTEIbHBIMH
3aIlOJIHEHHBIMHM  3aIIMCAMM. OTH IIarM COCTaBIAOT select rendering items, BIOXKEHHBIA LMK
nepebopa COCTOSIHUH, KOT/Ia OHH U3MEHSIOTCS KaXKIbIM KOMITOHEHTOM I10 OYEPE/IH.

OT10 peanusyercs B MOyJle core.select items.

PHUCVYHOK 3

IIpoxoxaenne cTpykTypsl ADM auis onpeaelieHus 31eMeHTOB RenderingItems

Ecm npucyrerBytor anemenTs audioProgramme

audioProgramme

¢ Ecmm anemeHTs
audioProgramme
audioContent OTCYTCTBYIOT
HyTI) qepes BJ'[('))KCH'H])IC l
anemenTsI audioObject Ecim OTCYTCTBYIOT EMEHTBI
i y ; audioProgramme
femesovrmcceesn- >| audioObject wm audioObject
Ot¢uisrpoBbIBaCT
HEBBIOPAHHBIE - -~ ===~ ====-=-~ > l Pexum "toreko CHNA™
JIOITOJIHUTEIIbHBIC ¢
anemenTs audioObject
audioTrackUID

S — | ¢

audioTrackFormat

v

audioStreamFormat

1 na xaxpiit anemenraudioObject
nm 1 B pexume "tomsko CHNA™
1 ma audioTrackUID,
ykasauHblii B audioObject,

............................................... <"y 1 ma crpokyaudioTrackUIDICHNA
PRSP ST RS S e e RO g B pexume "tompko CHNA"

1 Ha xkaxmpii onement audioPackFormat)
ykasanHblii B audioObject, o
WM HUYero B pexume "tomskoCHNA™ 1

KomuuecTBo cebutok 1.
Ha 0e33BYUHbIC JIOPOIKKH
audioTrackUID

1 Ha KayKIbIi THIT
s H . l/lC}'IOJIBSOBaHl/lﬂ
: : audioPackFormat

+ | Ha KaxIbIi AMEMEHT
: —~ ;<5 - . .audioChannelFormat
-------------------------------------------- '+ TIpH UCIIOIb30BAHUK
FJ """""""""""""" ' audioPackFormat
ITyTh yepe3 BIOKEHHBIE
" anemenTs audioPackFormat

KopHeBoit anemeHT
audioPackFormat

BS.2127-03

521 OrnpaBHas TOYKa

Br100p 351eMEHTOB peHAEpUHTa MOXKET HAUMHATHCS U3 HECKOJIBKUX TOYEK B CTpyKType ADM B 3aBHCHMOCTH
OT BKJIFOUYEHHBIX B ()aiijl SJIEMEHTOB.

Ecnu npucyTcTBYOT 351eMenThI audioProgramme, To BeIOMpaeTcst OJMH U3 HUX; WIIN XK€, €CIIU ITPUCYTCTBYIOT
anemeHThl audioObject, nomkHbl BEIOMpaThes Bee aneMenTs audioObject; B mpoTuBHOM cityyae BEIOMparoTcst
Bce anemenThl audioTrackUID (ctpoku CHNA) (3To Ha3biBaeTcs pesxxumoM "toiapko CHNA™).

5.2.2  Bwbi6op 3emenTa audioProgramme

Beioupaercs Tompko onuH anement audioProgramme. Mcmoms3dyemyro mporpamMmy MOXET BBIOpATh
mosib3oBaTenb. Ecnm HUM OofHa 3BYKOBas NporpaMMa HE BBIOpaHa, MOJDKHA BBIOMPAThCA MporpamMma
C HAUMEHBIITNM HICHTH(PHUKATOPOM.

5.2.3  Broioop saemenToB audioContent

Briouparorcs Bee anemenTsl audioContent, ykasanusie B BeIOpanHoM 3aemenTe audioProgramme.
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5.24  Brpi0op d1emenToB audioObject

OnemenThl audioObject MOKHBI MPOMTH Bee BO3MOXKHBIC yTH repapxuu audioObject mo ouepenw,
HaumMHas ¢ BeIOpanHoro aneMenTta audioContent (mo cepuikam audioObject).

525 O0pa6oTka J0MOJTHHTEILHBIX dJ1eMenToB audioObject

Ccouiku audioComplementaryObject nomkHbI HHTEPIPETUPOBATHCS KaK OMPEICIISIONINE TPYIIIIbI YICMEHTOB
audioObject, u3 KOTOPBIX OyIET BOCIPOU3BOAUTECS TONBKO OIMH TaKOH 7IeMEHT.

I'pynma onwmceiBaetcs cehuikamu audioComplementaryObject u3 anementa audioObject mo ymosuanuio Ha
Bce anemenThl audioObject 3Toit rpymibl, He SIBISIOIIUECS JIEMEHTaMHU [0 yMOTYaHut0. [101630BaTe b MOXKET
npeIocTaBuTh Ha BHIOOpP Habop snemeHToB audioObject, mepeonpenensrommx EMEHTbl 0 YMOTYaHHIO.
HWcxo/s 13 3TOro ompeiessieTcst Habop HrHOpHpYeMbIX 3iemenToB audioObject, u ecu kakue-1u60 2IeMEHTBI
audioObject, Bctpeuatonmecss wa myta audioObject, mpucyTcTByrOT B 3TOM HabOpe, UX COCTOSHHUEC
cOpachIBaeTCsl.

5251 BbiGop K0NO0JHUTEIbHBIX HTHOPUPYEMbIX J1eMeHToB audioObject

Ipex e Bcero HabOP BEIOPAHHBIX MOJIB30BaTeNeM 3eMeHToB audioObject momkeH JOMOTHATHCS dJIEMEHTaAMI
MO0 YMOJYAHHIO IS KaXIOW TPYIMIbL: A1 KakIoro kopHesoro sjiementa audioObject (audioObject co
ceeutkamu audioComplementaryObject), eciiu B rpymre, onpeaeneHHoi KopHeBbIM 31emenToM audioObject
3TOM Tpymmsl, B HAOOpe HE MPHCYTCTBYEeT HU OAWH W3 3nemeHToB audioObject, momkeHn mo0aBIATHCS
kopHesoi anement audioObject (o ymomuanuio).

3arem Habop urHOpmpyeMbix 3aemenToB audioObject cocraBisercs u3 Habopa BCEX MOMOTHUTENBHBIX
snementoB audioObject (to ects smementoB AudioObject co ccomkoit audioComplementaryObject u
anementoB audioObject, Ha koTopbie yka3biBaeT ccbuika audioComplementaryObject) munyc paciupeHHbIi
Habop anemenToB audioObject, BEIOpaHHBIX MMOTB30BATENEM.

Ecmu BeiOpansr anementsl audioObject, e npunamiexanye K Kakoi-1u00 JTOMOIHATEILHON TPYIIIE, WITH
Heckoubko anemenToB audioObject BeiOpansl B oHoi# rpyine audioObject (o ormmbke mosp3oBatess Judo
B pe3yJIbTaTe HAIOYKEHHUS TPYIII), TO BOSHUKAET COCTOSIHUE OIINOKH.

5.2.6  Comnocrasaenue diementoB audioPackFormat

Ha cremyromieM 1mare JOKHO TPOM3BOIMTHCSA COMOCTaBieHHe WH(popmaimu B snementax audioObject
(criucok anmementoB audioPackFormat, audioTrackUID u xonmyecTBa 0€33BydYHBIX TOPOKEK WM TPOCTO
criucok Beex anementoB audioTrackUID B pexume "toneko CHNA") co crpykrypamu audioPackFormat
u audioChannelFormat.

D10 ompezenseTcs Kak 3ajada COMOCTABICHUS/TIONCKA, a HE KaK OCOOBIH MyTh Yepe3 CTPYKTYpPhI CCBUIOK,
KOTOPBIE HY)KHO pa3pelInTb, ITOCKOJIbKY C O0EHX CTOPOH MMEETCS HECKOJIBKO 3JIEMEHTOB, KOTOpBIE IS
(hopMHPOBaHUsI IPABUIBHOTO PELICHUS TOJDKHBI COBIAATh U HE KOH(PIMKTOBATD.

CoBmaieHre CunTaeTCs IEHCTBUTEIHHBIM TOJLKO B TOM CITydae, €CIIM HailICHO eIUHCTBEHHOE penieHne. Ecmu
pElIeHUsT He HaWJIeHBI, TO METaJaHHbIE MPOTHBOPEYMBEI U BO3HUKAET COCTOsSHUE OmMOKH. Ecnmu HalineHo
HECKOJIKO PEIlIeHUH, TO MeTaJaHHble HEOJHO3HAYHBl U BO3HUKAET COCTOSIHHE OIMOKU. B 00omx ciydasx
BBINIOJIHIETCS JUArHOCTHKA C OTOOPaKSHUEM I10JIb30BATEII0 BO3MOXKHBIX IPUYHH OLIHOKH.

5.2.6.1 ComnocraBisieMble MAKeTbI

Crenudukarus smementoB audioPackFormat, ¢ KoTopeIME TIPOM3BOANTCS COMOCTABICHHE, MPEACTaBIEHA
B BUJIE CIIUCKa CTPYKTYp AllocationPack:

struct AllocationChannel {
AudioChannelFormat channel_format;
vector<AudioPackFormat> pack_formats;

1

struct AllocationPack {
AudioPackFormat root_pack;
vector<AllocationChannel> channels;

1
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Kaxngass cTpykTypa HODKHA ONKCHIBaTH KOpHEBOH anmemeHT audioPackFormat (root pack, ameMeHT
audioPackFormat BepxHero ypoBHS, KOTOPBIH yKa3bIBa€T Ha BCE pacIpeeisieMble KaHaibl) M CITHCOK
KaHaJIOB, C KOTOPBIMHU MPOM3BOAUTCS COMOCTABIEHHE B ATOM MakeTe. Kakblii KaHal MpeICTaBiIseT co0oit
komOuuanuoo cceiku - audioChannelFormat u  cmnmcka Bo3MmoxHBIX d1neMeHTOB  audioPackFormat,
C KOTOPBIMH MOYKET OBITh CBSI3aH STOT KaHaJ.

Jlmst kaxxaoro makera pack anementos audioPackFormat, korma typeDefinition I=Matrix, cozmaercst 00BexT
AllocationPack, rue:

— root pack —makeT pack;

- channels comepXHT Mo OaHOU 3amucy s Kaxaoro audioChannelFormat, noctynsoro us pack
(pexypcuBHOe cienoBanne cchuikam audioPackFormat), rome pack formats coumepkuT Bee
snementsl audioPackFormat, Bctpeuarommecss Ha myth oT pack k audioChannelFormat
(BKiMIOUAs pack).

Xorts 310 HEeKoTopoe ymporileHue cTpyktypbl audioPackFormat u audioChannelFormat, npenmyiectsom
TAKOTO TIPEJICTABIICHHS SIBJIIETCS €r0 CIIOCOOHOCTH MPEACTAaBIATh CTPYKTYpHI cchiaok audioPackFormat
u audioChannelFormat, ucrnons3yembix ¢ cogepkiumbiM Matrix, kak onucano HIKe.

5.2.6.1.1 OG6padoTka MaTpPULBI

Ha warpumy audioPackFormat MoHO cChUIaThCS HECKOJBKHMH  CITOCOOAMH B 3aBUCHMOCTH  OT
IPEANOIaraeMoro  pesysibTata. OJTH CTPYKTYpbl CCBUIOK OTP@XEHBI B  CICAYIOIIMX OOBEKTax
AllocationPack, KOTOpbIE CO3MAIOTCS I KaXaoro mnakera pack anementoB audioPackFormat,
1t kotoporo typeDefinition==Matrix.

— B ciyyae ecnu pack — 3TO mpsiMasi WM JICKOJUPYIONIas MaTpWIld, TO 3Ta MaTpuUila JOJKHA
npuMeHsnThes, ecan audioObject ccputaetcss kak Ha pack, Tak U Ha HAOOp WACHTH()UKATOPOB
audioTrackUID, koTopble B CBOIO OYepeab CCHUTAIOTCS Ha pack W KaHalbl BXOIHBIX
WK KOJIMPOBaHHBIX BhIOOpOK audioPackFormat u3 nakera pack:

* root pack-—maker pack,

* channels comepXHT O OJHOMY 3HA4YCHHUIO Ui Kaxaoro kanamta audioChannelFormat
BxozHO# BeIOOpKH audioPackFormat makera (mu6o encodePackFormat, nu6o inputPackFormat
B 3aBHCUMOCTH OT Tuma), rae channel format — 310 channel, apack formats —
[pack].

- B ciyvae eciin pack npeacTaBisieT co00i NpsAMYIO WIH JEKOAUPYOIIYI0 MATPHILY, TO 3Ty MAaTPHILY
ClleflyeT pacCMaTpHWBaTh KaK paHee MPUMEHSBINYIOCS K BBIOOpKaM B (haitme, ecmu audioObject
cchlTaeTcsl Kak Ha pack, Tak W Ha Habop maeHtudukaropos audioTrackUID, koropeie B cBOO
oYepe/Ib CCHUIAOTCS Ha MaKeT pack (WM MOIIaKeThl) U KaHaJIbl TakeTa pack:

* root pack-—maker pack,

* channels CcOACpPKHUT MO OJHOMY 3HaueHHto Ha kaHan audioChannelFormat channel wus
nakera pack, rae channel format — kaHal, a pack formats COOCPIKUT BCE IJCMCHTHI
audioPackFormat, Bctpeuaronuecst Ha myTH oT pack Kk channel.

- B cinyyae ecim pack sBISeTcs JIEKOAMPYIOIICH MAarTpuiiedl, TO MOXET TPHUMEHSThCS ee
encodePackFormat, 3a xotopeim cienyer pack, eciu audioObject ccsimaercst Ha pack u Habop
unenruduxaropos audioTrackUID, kotopsie, B CBOIO o4epeib, cchinatotes Ha encodePackFormat u
kanaiel inputPackFormat snemenra encodePackFormat:

* root pack-—maker pack,

* channels coaepxuT oaHO 3HaueHHEe Ha kaHan audioChannelFormat u3 inputPackFormat miu
encodePackFormat makeTta, roe channe 1 format —xaHal, apack formats COOCPKHT BCe
anemenThl audioPackFormat, Bctpeuaroruecs Ha myTH oT inputPackFormat 1o channel.
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Tun marpunsl audioPackFormat onpeaensiercs Mo cieAyONIUM PaBHIaM:

5.2.6.2

ecii B Hell MMeIoTCS CChUIKK Kak inputPackFormat, tak u outputPackFormat, To sTo mpsmas
MaTpHIIa;

ecii B Hell mMeeTcs cceuika inputPackFormat, mo mer cceuikm outputPackFormat, To srto
KOJUPYIOIIAs MATPHIIA;

eclii B Hel wmuMmeercs ccbuika outputPackFormat, mo mer cceutkm inputPackFormat, srto
JICKOIUPYIOLIasi MATPHUIIA;

ecIli B Hell HeT HM cchUIKH inputPackFormat, au ceeuiku outputPackFormat, BosHukaeT coctostHre
OIINOKHU.

ComnocragJisieMble 10po:KKH 1 ccblikn audioPackFormat

Jopoxku, conocTaBisieMble ¢ aeMeHTaMu Al locationPack, TOMKHBI 3a0aBaThCs TPEMS 3HAYCHUSIMU:

tracks - coucok »3aeMeHTOB AllocationTrack, KaxAbld U3 KOTOPBIX IPEACTABISET
audioTrackUID (umu crpoky CHNA):
class AllocationTrack {

AudioChannelFormat channel_format;
AudioPackFormat pack_format;

}s

channel format  momywaercs wu3 audioTrackUID mno ccekam audioTrackFormat,
audioStreamFormat u  audioChannelFormat, Torma kak pack format yka3bIBaercs
HerocpeacTBeHHO uaeHTrdukaTropom audioTrackUID;

pack refs — HeoOs3aTenbHbIH crUcOK ccbuiok — audioPackFormat,  mpucyrcTByrommx
B audioObject;

num_silent tracks — KOJIMYECTBO OE33BYYHBIX pPACHPEACIACMBIX JOPOXKEK, YKa3aHHBIX
B ccplikax u3 audioObject ma ATU _00000000.

ITpu onpenenennu 3TuX cTpykTyp Mt audioObject:

tracks COAEPKHT IO OJHOM 3aMKCH s KaKI0ro (He 6e33ByuHoro) audioTrackUID, ykazannoro
B audioObject;

pack refs - cmucok ccputok audioPackFormat, coxepskamuxcs B audioObject;

num silent tracks - koimuecTBO ykazaHHbIX 0e33By4HbIX audioTrackUID (coorBercrByeT
cceulkaM Ha ATU 00000000 B audioObject).

B pexxnme "toneko CHNA":

5.2.6.3

tracks comepkur 1o oxHoit 3anucy Ha Kaxapiid audioTrackUID (unm kaxayro ctpoky CHNA) B
¢aiine;
pack refs umeer 3HaueHue None;

num silent tracks—0.

ComnocraBieHnue

Pesynprar conocraBieHus yka3blBaeTcs B BUJE ClIUCKa 00beKTOB AllocatedPack:

struct AllocatedPack {
AllocationPack pack;
vector<tuple<AllocationChannel,
optional<AllocationTrack>>> allocation;

1

Kaxplif U3 HUX CBsI3bIBACT Kaxkabli anement audioChannelFormat us makera pack ¢ gopoxkkoit track
Wy 6€33BYIHOM MOPOXKKOH, eciit AllocationTrack He yKasaH.
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JlomycTuMoe pelieHre UMEET CIICAYIOIIIE CBOMCTRA.

1 Hna  kaxnmoro AllocatedPack kaxnaeli kaHan B AllocationPack Berpewaercs
Ballocation pPOBHO OIWH pa3.

Kaxnas nopoxka u3 t racks BcTpedyaerTcs Ha BBIXOE POBHO OMH pas3.
KonnuectBo 6e33ByUHBIX JOPOKEK, yKa3aHHBIX Ha BBIXOJIE, paBHO num_silent tracks.

Hns xaxgoro kaHana AllocationChannel W cooTBeTCTByroHledl mopoxku Allocation
Track omeMmeHT track.channel format mmeer 3Hadyenume channel.channel format,
a track.pack format npucyrcTByeT B channel .pack formats.

5 Ecmu criucok pack refs He None, To A Kaxkznoro nakera AllocatedPack uMeeTcs B3aMMHO
OJHO3HAYHOC COOTBETCTBUEC MEXAY pack refs u3Ha4YeHMAMH pack.pack.root pack.

Pemenusi, KoTopble OJMHAKOBBI, 32 UCKIIIOUEHUEM MOpAJIKa 3JeMeHTa AllocationPacks UM 31€MEHTOB
allocation BHYTpH HEro, CY4UTAIOTCS IKBUBAJICHTHBIMU.

MOXHO HCHONB30BaTh JIOOOW METOJ, TO3BOJISIONIMK TepedpaTh BCE ACHCTBUTENBbHBIE M YHUKAIbHBIC
(HePKBUBAJICHTHBIE) pellICHNs. B 3TalloHHON peann3aluy peLeHns HaX0AsT, pacCMaTpUBast BbILICYKa3aHHbIE
CBOMCTBA KaK 33/1a4y YAOBJIETBOPCHUS OTPAaHNYEHUH U ITepedupasi Bce PEeLIeHNs C NCTIONIb30BaHUEM ITOMCKA C
BO3BPaTOM.

5.2.6.3.1 Ilpumepni
Conoctaienue GopMaToB B IAKETE WILTIOCTPUPYETCS Ha CIEIYIOIIUX IpUMepax.

CHayaja onpeaesfoTCs CTPYKTYPbI, HCIIOJIb3yeMble B ipuMepax. CumBosiamu c1, c2 HT. 1. M pl, p2
U T. 1. 0003HaueHsl cchUIkM Ha oObekThl audioChannelFormat u audioPackFormat (mo, Bo3aMoXxHO, U Ha
T00BIe ApyrHe 0OBEKTHI, TOCKOIBKY B allocate packs HCHOIb3yeTCs TOJIBKO HHPOPMALUS U3 CTPYKTYP
Allocation. .. IyTeM CPaBHEHHUS ITHX CCBUIOK IO UACHTU(UKATOPAM).

MoHonaker u AO0POKKaA, YKa3aHHasd B HEM:

acl = AllocationChannel(cl, [p1l])
apl = AllocationPack(pl, [acl])
atl = AllocationTrack(cl, p1)

HBYXKaHaHBHBIﬁ MaKeT C ABYM: MapaMi YKAa3aHHBIX JOPOKECK:

ac2 = AllocationChannel(c2, [p2])
ac3 = AllocationChannel(c3, [p2])
ap2 = AllocationPack(p2, [ac2, ac3])

at2 = AllocationTrack(c2, p2)
at3 = AllocationTrack(c3, p2)

at4 = AllocationTrack(c2, p2)
at5 = AllocationTrack(c3, p2)

Pemrenne 3amaum Uit oxHol MoHOmopoxkku B audioObject mpuBoguT K eIWHCTBEHHOMY pPENICHHIO,
coJiepyKaIlieMy OJTUH pacipe/ie/ICHHbIN MaKeT:

assert allocate_packs(
packs=[apl, ap2],
tracks=[atl],
pack_refs=[p1],
num_silent_tracks=0,
) == [[AllocatedPack(pack=apl, allocation=[(acl, at1)])]]

Pemenne 3amaun 1yst 0THOM MOHOAOPOKKH B pexkume "Tombko CHNA" mpUBOIUT K TOH KeE CTPYKTYpE:

assert allocate_packs(
packs=[apl, ap2],
tracks=[atl],
pack_refs=None,
num_silent_tracks=0,
) == [[AllocatedPack(pack=apl, allocation=[(acl, at1)])]]
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Pemenne 3agadu JJIsd OI[HOI71 6633By‘lHOI>'I JOPOKKH MPUBOAUT K TOMH XKe CTPYKTYpPEC, 3a UCKIIIOYCHUCM TOTO,
YTO CChbUIKAa Ha NOPOKKY 3aMCHCHA Ha None:

assert allocate_packs(
packs=[apl, ap2],
tracks=[],
pack_refs=[pl],
num_silent_tracks=1,
) == [[AllocatedPack(pack=apl, allocation=[(acl, None)])]]

Ecnmu nopoxek Oosnbllie, 4eM KaHAJIOB B CCBUIKaX MakKeTa, TO PEIICHUN HE OYJET, MOCKOJbKY MPaBWIIO 2
BCTyTaeT B KOH(IIUKT C IPaBUIIOM O:

assert allocate_packs(
packs=[apl, ap2],
tracks=[atl],
pack_refs=[],
num_silent_tracks=0,

) == [1]

Ecnu 6e33By4HBIX JOpokeK OoJbllie, YeM KaHaJlOB B CCHUTKaX IMMakeTa, TO PelIeHHH He OyJeT, MOCKOIBKY
MIPAaBHUIIO 2 BCTYMAET B KOH(IUKT C TIPABHIIOM 5.

assert allocate_packs(
packs=[apl, ap2],
tracks=[],
pack_refs=[apl],
num_silent_tracks=2,

) == 11

Ecmu mMmeer MecToO HECOOTBETCTBHE MEXAY CCHUIKAMH TakeTa W WHPOpPMaIled o KaHallaX/TakeTax
B JIOPOKKAaX, PelIeHui He OyIeT, TOCKONBKY MpaBuia 1, 4 1 5 KOHPIUKTYIOT MeXILy COOOM:

assert allocate_packs(
packs=[apl, ap2],
tracks=[atl, atl],
pack_refs=[p2],
num_silent_tracks=0,

) == 1[I

Ecimm B aUdiOObject HUMECTC HCCKOJIBKO 3K3CMIUIAPOB MHOTOKAHAJIBHOT'O IMAKETAa, TO HA3HAYCHUC JOPOKECK
naxke€TaM HEOAHO3HAYHO, TaK YTO CYHICCTBYCT HCCKOJIBKO pemeHHﬁl

assert allocate_packs(
packs=[apl, ap2],
tracks=[at2, at3, at4, at5],
pack_refs=[p2, p2],
num_silent_tracks=0,

) ==
[AllocatedPack(pack=ap2, allocation=[(ac2, at2), (ac3, at3)]),
AllocatedPack(pack=ap2, allocation=[(ac2, at4), (ac3, at5)])],
[AllocatedPack(pack=ap2, allocation=[(ac2, at2), (ac3, at5)]),
AllocatedPack(pack=ap2, allocation=[(ac2, at4), (ac3, at3)])],

5.2.64  Ilocaenyomasi 00padoTKa pemieHus

Cremyer OTMETHTB, UTO Pe3yIbTaThl CONOCTABICHHS JAaHbI B BUJIC BXOAHBIX CTPYKTYp (AllocationPack,
AllocationChannel, AllocationTrack), a He J€XalliuX B X OCHOBE CCHIUTOK Ha CTPYKTypsl ADM.
DTO MO3BOJSIET IPOU3BOJIIFHO YCTaHABIMBAaTh COOTBETCTBHE Mexay ccbutkamu audioPackFormat u
audioChannelFormat (8 audioObject u audioTrackUID) u undopmanmeit, npenocraBisieMoll peHIepepy,
MOCKOJIBKY IpH ucnonb3oBanuu typeDefinition==Matrix npocToro cooTBeTCTBHS HE CYILECTBYET.
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His Hematpuunoro nakera AllocatedPack UMEET MECTO IPOCTOE COOTBETCTBHE. output pack — 310
pack.pack.root pack, u CylecTByeT B3aUMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY PaclpeaeIeHUIMU
Bpack.allocation u peanbHBIM pacpeleleHNEM KaHaloB: KaHaly AllocationChannel craBuTcA
B cOOTBeTCTBME channel.channel format, mopoxkke AllocationTrack-—DirectTrackSpec
¢ unzmekcoM nopokku —audioTrackUID (i crpokoit CHNA), CBsI3aHHBIM C 3TOW JTOPOXKKOM, a
OTCYTCTBYIOLIEMY pacupeneseEntio AllocationTrack craBurcs B cooTBeTCTBHE SilentTrackSpec.

Juis maTpranoro naketa AllocatedPack tpeOyercs Gosee cioxHOE 0OTOOpaKeHHe:

pack.root pack — 3T0 Bcerza JEKOAUPYEMBIH WIM NPAMOM HakeT (CM. MyHKT 5.2.6.1.1), mosTomy
output pack-3T0 pack.root pack.outputPackFormat.

BeixoHOW KaHaN pacrpeeieHus JOPOKEK COIACPKHUT 10 OJHOM 3amucu Ha kaxaplid audioChannelFormat
matrix channel B root pack. OTH KaHalbl HaXOAATCA BO B3aMMHO OJHO3HaYHOM COOTBETCTBHH
c anementamu audioChannelFormat B output pack, 3ananasiMu ceputkamu outputChannelFormat.

audioChannelFormat — sTo matrix_channel.block formats[0].outputChannelFormat.

TrackSpec co3maercss IyTeM peKypCHBHOrO ciefoBanusi 1o cceiikam inputChannelFormat w3
matrix channel Ha smementsl audioChannelFormat, ykasaunsle B pack.allocation, BIOXKEHHS
CTpyKTyp MatrixcoefficientTrackSpec uMixTrackSpec A BRIIOIHCHHS 00pa00TKH, yKa3aHHOU
B 37eMeHTax Coefficient, u MUKIIMPOBaHKS HECKOJIBKHUX BXOIHBIX KAaHAJIOB.

— Ecmu B pack.allocation ects ccbulka Hamatrix channel, Beigaercs DirectTrackSpec
mmn SilentTrackSpec, COOTBETCTBYIOIIME CBA3aHHOMY ¢ HHMMH AllocationTrack

(cM. BeIIIE).
— B MIPOTUBHOM ciydae BBIJIACTCA MixTrackSpec, COI[ep)KaHII/Iﬁ 1o OJHOMY
MatrixcoefficientTrackSpec Ha KaK BT JJIEMEHT coefficient c u3

matrix channel.block formats[0].matrix ¢ npuMeHeHHeM OOpabOTKH, yKa3aHHOH
B C, K CIIEU(HKAINN PEKYPCUBHO OIPE/IeIEHHOM NOPOXKKH C . inputChannelFormat.

B sTas0HHOM peanu3anny 5TO peaii30BaHo B JABYX Mojkiaccax AllocationPack, colepKamiux METOIbI
s 3ampoca  audioPackFormat w  pacmpeneneHust KaHalOB peHaepepy. AHAIOTHYHBIM — 00pa3om
MOJJIEP)KUBAETCS  CBS3b  MekAy AllocationTrack HM  COOTBETCTBYIOIIMMH HAEHTH()UKATOPAMHU
audioTrackUID ¢ ncnonpe3oBannem noakinacca AllocationTrack.

5.2.7  BbIX0IHBIE 3JIEeMEHTHI PeHAEPUHTA

ITocie ompenenenust KopHeBoro snemenTa audioPackFormat u nprcBoenust TrackSpec KaXaoMy M3 €ro
KaHaJIOB BCs HaieHHas nH(opMalius mpeodpa3yeTcs B OJMH MM HECKOJIBKO 3JIeMeHTOB RenderingItem.

DTOT MpoIece 3aBUCHUT OT THIa KOpHEBOTO dmemenTa audioPackFormat.

5271 O0ne KOMIOHEHTDI

HeKOTOpI)Ie JaHHBIC B 3JIECMCHTAX PEHACPHUHIa COBMECTHO UCIIOJIB3YIOTCA pa3HbIMU TUIIAMU U, CJICA0BATCIIBHO,
TaK¥XKEC MOJIy4aroTCs OAMHAKOBBIM CIIOCOOOM.

5.2.7.1.1 Baxuocrn

OOBeKT ImportanceData [HOJIDKEH ONpedeNaTbCd Ha OCHOBE COCTOSHHUSA BBI60pa 3JIEMEHTAa

CO CIEAYIOIIUMU 3HAUYCHUSIMU:

— audio object — MMHHMMAajJbHas BaXXHOCTh, YKa3aHHAsS BO BCEX DJIEMEHTaxX audioObjeCt BJ10OJIb
Iy TH;

— audio pack format - MUHMMagbHas BaXHOCTh, YyKa3aHHas B JII000M  DIIEMEHTE
audioPackFormat na myTtu ot kopHeBoro 1emenTa audioPackFormat no audioChannelFormat.

B 060oux ciydasx None (BaXHOCTB HE 3a/laHa) OTpeAeNAeTCs KaK HaMBBICIIAs BaXKHOCTb.
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5.2.7.1.2 [lomosHUTeIbHBIE JaHHbBIE

O0pexT ExtraData HOMKEH onpenenaTbcsl Ha OCHOBE COCTOSHUS BLI60pa 9JIEMEHTA CO CJICAYIOIINMU
3HAYCHUSIMMU:

- object start — Bpems Hayaia ciefoBaHMS HocienHero oobekra audioObject mo mytn (None
B pexxume "tonpko CHNA");

- object duration — IpPOROIDKHUTENBHOCTh CIEIOBAaHUS IocieqHero oOwvekra audioObject
o mytr (None B pexume "tonpko CHNA");

— reference screen — mapamerp audioProgrammeReferenceScreen BsiOpanHON mHporpaMmsl
audioProgramme (None, ecnu He BbIOpaHa);

- channel frequency — 370 3nemeHT frequency BeiOpanHoro snementa audioChannelFormat
(umu None, eciiv OH He BBIOpaH, Kak pU cO3AaHuu dneMenTa peanepunra HOA).

5.2.7.2  BbIxoaHble 3JieMeHThI penaepunra ais typeDefinition==0Objects nau DirectSpeakers

IMporuece ompeneneHus 3aeMeHToB penaepunra mis Objects u DirectSpeakers anamorudeH — pasingaroTcst
TOJIBKO UCTIOJIb3yEMBbIC THUITBI U BBIOOP MapaMeTPOB.

Co3pmaeTcs OmMH D3IEMEHT peHAepuHra mua kKaxjaoil mapel audioChannelFormat um track spec
B pacrpe/eeHiy KaHajoB.

Cosnaercs 00bekT MetadataSource, KOTOPBIH BeIpadaThIBAET MO OJHOMY 3JeMEHTY Renderingltem
(cooTBeTcTBYyIOIIEr0 THMA) st Kaxkmoro audioBlockFormat us Beiopannoro audioChannelFormat, 8 koropom
noie extra data ompenensercs, Kak yKa3aHO BbIE, a Ioje audioPackFormats COOEPKUT BCe
anementsl audioPackFormat, BcTpeuaroruecst Ha yTH MeKTy KOpHEBBIM 3iaeMenToM audioPackFormat u
anmementom audioChannelFormat. On momemaercst B 00bekT Renderingltem (omsarh ke
COOTBETCTBYIOIIETO THIIA) C ONPEEICHHBIMH BhIIIIE TApaMeTpaMu track spec M importance.

5.2.7.3  BbixoaHble 3JeMeHTbI penaepunra 1 typeDefinition==HOA

Coznaercs o ogHOMY 3eMeHTy HOARenderingltem Ha KaXAbld paclpeieNIeHHbIH aKkeT, CoAepKaleMy
BCIO MH(DOPMAIINIO, KOTOpas HeOOXOAUMa Ul PeHICPUHIa TPYIIbl KaHAJIoB, cocTaBisomux motok HOA.
Ota uHbOpMaLHs pacupocTpaHseTcs Mo HeckonbkuM 1ementam audioChannelFormat u audioPackFormat
(KOT/1a OHH BJIOKEHBI), KOTOPbIE JTOJDKHBI OBITH COTJIACOBAHBI.

Onementsl audioChannelFormat HOA nomkubl comepkats Toiapko oaumu smement audioBlockFormat;
B IPOTUBHOM CJIy4ae BO3HUKAET COCTOSIHUE OIIMOKH.

Cozmaercas oamH 00bekT HOATypeMetadata ¢ mapamMeTrpamu, TIIOJIy4eHHBIMA B COOTBETCTBHUHU
¢ Tabmuueit 1.

TABJIMLIA 1
CpoiicTBa mapameTpoB HOATypeMetadata

[Tapamerp HOATypeMetadata [Tapamerp audioBlockFormat [Tapamerp audioPackFormat Koniyectso
rtime rtime OnuH
duration duration Onun
orders order Ha xanan
degrees order Ha kanan
normalization normalization normalization OnuH
nfcRefDist nfcRefDist nfcRefDist Onun
screenRef screenRef screenRef Onun
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Bce mapaMeTpbl cHavaia JODKHBI OnpeaenaThes s Kaxaoro audioChannelFormat B kopHeBoM 3j1eMeHTE
audioPackFormat. Jlns mapameTpoB, comepkamux mapamerpel kak —audioBlockFormat, Taxk wu
audioPackFormat, stor mapamerp MoxHO HacTpouTh Ha oaud audioBlockFormat s audioChannelFormat mmm
Ha moboii audioPackFormat, Bcrpewarommiics Ha myTH 0T KopHeBoro audioPackFormat o
audioChannelFormat. Eciu aist nansoro audioChannelFormat BeisiBiieHbI HECKOJIBKO KOMHI KaKOT0-JIHOO
napameTpa, OHM JIOJKHBI UMETh OJTHO M TO )K€ 3HAYCHHUE, B IPOTUBHOM CIIy4ae BOSHUKAET COCTOSIHUE OIIHOKH.
Ecnu 3nauenus mannoro mapamerpa u audioChannelFormat ne ycraHoBIeHBI, IPUMEHSIETCS 3HAYEHHE T10
yMOJIYaHuI0, yka3zanHoe B Pekomenmanun MC3-R BS.2076-1.

ITocre obuapyskenus mapamerpa nfcRefDist konkpernoro smementa audioChannelFormat snauerne "0"
JOJDKHO mpeoOpa3oBaThesi B None, uto o3Havaet, 4uto NFC He JOIKHO MPUMEHATHCS. DTO BBIMOJIHICTCS Ha
naHHoM OdTane (aHeB xone aHaimmza XML), Tak 4yro, Hampumep, nNfcRefDist==0.0 cuuraercs
koHpmkTyromum ¢ hfcRefDist==1.0.

Jlns mapamerpoB, MMEIOIIMX TOJIBKO OJHO 3Ha4yeHHe (Bcex, kpome orders u degrees), mapameTpsbl,
omnpezeneHHbie s Beex annemenToB audioChannelFormat, mosokHbI ObITh paBHBI, B MPOTUBHOM Cilydac
BO3HHKAET COCTOSHUE OLINOKH.

extra data ompegensercs, KaKk yKa3aHo BbIIIe, 171 Bcero Habopa audioPackFormat.

HOARenderingItem HOMKEH CO3MaBaThCA C OMHOHM 3alUCBIO B track specs W importances Ha
KaXKIIBII 2JIEMEHT B paclpeieicHMd KaHalloB (Kak ONMMCaHO BHINIE) U MetadataSource, colepikaiieM
TOJIBKO BHIIIIeyKa3aHHBIN 00beKT HOATypeMetadata.

5.3 O0padoTKa 31eMEeHTOB PeHAePHHTa

Hexortopsie hyHKIIMOHATBHBIE BOBMOXXHOCTH PEHJIEpEpa PEaTM3yIOTCs ITyTeM H3MEHEHHUSI CITUCKA BHIOPAaHHBIX
3IIEMEHTOB peHyiepuHra. B mynkre 5.3.1 onmcano, Kak MOJKHO yIalsiTh KOHTEHT B 3aBHCUMOCTH OT 33JaHHOTO
YPOBHSI BXKHOCTH, a B MyHKTE 5.3.3 — KaK MOXKHO 3MyJHpoBaTh () (EeKTs MpeodpazoBaHusi METaIaHHBIX B
HUCXO/ISIIIIEM HATIPABJICHUH.

531 IMyasuus BaXKHOCTH

[Tapametpsl importance, ompeneneunbie B Pexomenmanmn MCD-R BS.2076-1, mo3sossitoT penaepepy
OTOpachIBaTh JIEMEHTBI, BAXKHOCTh KOTOPBIX HIDKE OMPEISICHHOTO YPOBHS IO €Ie HE YCTAHOBJICHHBIM
OPUYMHAM, 3aBHCSIIHM OT IIPUIIOKEHHSI.

ADM omnpenensier TpH pa3HbIX mapamerpa importance, KOTopbie CleayeT UCI0Ib30BaTh:
- importance kak atpubyT audioObject;

- importance kax arpuoyT audioPackFormat;

— importance kak atpuoyT audioBlockFormat mis typeDefinition==0Object.

I'maBHOE pasinyre MeKIy dSTHMHU aTpruOyTamu importance cocrour B ToM, uro BaxkHocTh audioBlockFormat
3aBUCHUT OT BPEMEHH, TO €CTh MOXKET U3MEHATHCS CO BpeMeHeM, a BakHocTh audioObject u audioPackFormat
0CTaeTCs TOCTOSHHOM.

Jlmst Kaskmoro aTpruoyTa importance MoXKeT MCIoIb30BaThC OTASIBHEIN mopor. CUNTaeTCs, 9To ONpeaeecHIE
TpeOyeMBbIX MOPOTOBBIX 3HAYCHWH CYIIECTBEHHO 3aBHCHT OT NPWIOKCHHS U CIIEHApUs HCIIOIH30BAHHS U,
CJIEIOBATEIbHO, OHO BBIXOAMT 32 PaMKHU CHEIM(UKAIMH TPOU3BOJCTBEHHOIO peHjaepepa. Bmecro 3toro
pPEHACPEP obecreunBaeT BO3MOKHOCTE MOACIIUPOBAHUA BIMAHUA IPUMCHCHUA 3aITaHHOI0 IIOpora BaXXHOCTH
kK ADM. D10 1m0O3BOISIET IMPOU3BOJUTEIIAM KOHTCHTA HMCCJIICA0BATh BJIIMAHHUC HMCIIOJB30BAHUA TEX WJIM UHBIX
3HAUYCHUI mapameTpa importance Ha pengepunr. CremoBaTenbHO, SMYJISIIUSA TMapamMeTpoB importance
HE SIBIIICTCS YaCThIO (haKTHIECKOT0 TIPOIecca PeHICPHHTA, a IPUMEHSIETCS KaK Iar moctoopadoTku 00HEKTOB
RenderingItem.


https://www.itu.int/rec/R-REC-BS.2076/en
https://www.itu.int/rec/R-REC-BS.2076/en
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53.1.1 3Ha4veHust BaxxHOCTH RenderingItem

Kaxxmprit aeMeHT peHaepuHTa MOYKET UMETh COOCTBEHHBIM HaOOp INEHCTBUTENBHBIX 3HAUYCHUU TapaMeTpa
importance, nmoromy uro snementsl audioObject u audioPackFormat moryt ObITh BIOKEHHBIMHU. TakuMm
obpazoM st Kakaoro Renderingltem yuYdTHIBAlOTCS BCe yKasaHHble dementhl audioObject
u audioPackFormat, ysactByrorue B onpeeieHuu 3toro RenderingItem.

HpI/IMeHﬂIOTCﬂ CJICOyrouue nmpaBuiia.

- Eciu audioObject umeer 3Hadenue importance Hmke MOPOroBOrO, BCE YKa3aHHBIC 3JIEMEHTBI
audioObject Tarxke nomkHBI 0TOpackiBaThes. [t 3TOro B KauecTBe mapamerpa importance ainemeHnTa
audioObject mms mamHOro Renderingltem MODKHO MCIIOIB30BATHCS HAHMMEHBIIEE 3HAYEHHUE
importance cpeau Bcex oobexToB audioObject, mpuBosmx K onpeaeneHuto Renderingltem.

- Ecnu 3nauenue importance smementa audioPackFormat Hmke moporoBoro, To Bce yKa3aHHbIE
anemenTbl audioPackFormat Taxke nomkHbl oTOpachiBaThes. JlJisi 3TOro B KayecTBE MapameTpa
importance smementa audioPackFormat mis qannoro RenderingItem JOMKHO HCIOIB30BATECS
HaWMCHbBIIIEE 3HAYeHHWE Importance cpeaum Bcex siementoB audioPackFormat, npuBomsimx
K onpefeneHuio RenderingItem,.

- Ilpu ompenerneHuy 3HaYeHus importance o6wekta RenderingItem amement audioObject,
HE UMEIOIIN 3HAaUeHHUs iIMPOrtance, He J0JKEH YUYUTHIBATHCS.

- [Ipu ompenenenun 3HaueHus importance oobekra RenderingItem snement audioPackFormat,
HE UMEIOIINI 3HaYeHUs importance, He T0/DKEH YUUTHIBATHCA.

Oro peamusyercs B Moayse fileio.utils.RenderingItemHandler.

5.3.1.2 O06pa6oTka MOCTOSIHHON BaKHOCTH

[Ipu Hannunn RenderingItem ¢ mapameTpoM ImportanceData 3JMeMEHT HEOOXOAUMO UCKIIOYUTE U3
CIIMCKA 3JEMEHTOB [UIsi pPEHJAEpUHra, eciu Jr000e TMOCTOsIHHOe 3HaueHue BaxkHocTd (audioObject,
audioPackFormat) mrmke cOOTBETCTBYIOIIETO OMPEAEIAEMOTO MOJIB30BATEIEM ITOPOTa:

importance.audio_object < audio_object_threshold
V importance.audio_pack_format < audio_pack_format_threshold.

OTo peanusyercd B MOIyIsSX core.importance.filter audioObject by importance
ncore.importance.filter audioPackFormat by importance.

5.3.1.3  O6paboTka u3MeHsoLIEelCcA CO BpeMeHeM BasKHOCTH

O6pabotka BaxkHOCTH Ha ypoBHe snemenTta audioBlockFormat (typeDefinition==0bject) He mMoxeT ObITh
BBITIOJIHEHA ITyTeM QHIbTpalii 00beKTOB RenderingIltem, MOCKOIBKY 3TOT JJIEMEHT MOXKET HaXOIUThCS
HIDKE TIOPOrOBOTO 3HAYCHHMS JIMIIb B TCUYCHHE HEKOTOPOro BpeMeHH. UTOoOBI SIMYJIMpOBaTh OTOpAChIBAHUE
JJIEMEHTOB PEHJICPHHIa B JIAHHOM KOHKPETHOM ciiydae, RenderingIltem HeoOXoauMO 3(P(PEKTUBHO
sarmymmTh Ha Bpems audioBlockFormat. B manHom kontekcre "3armymenue audioBlockFormat™
9KBUBAJICHTHO NPUHATHIO bf . gain paBHbM Hymo st bf  audioBlockFormat.

JT0 peanusyeTcs B MoAysie core.importance.MetadataSourceImportanceFilter.

5.3.2  DOmyasuust npeodpazoBaHusi

K snemeHTaM peHIEpHHra MOXET NPUMEHSITHCS SMYIIUS MPeoOpa3oBaHUS METaTaHHBIX. DMYJISIIHS
npeoOpa3oBaHuss MOXET OBITh OTKJIIOUCHA WJIM HACTpOEHAa Ha TpeoOpa3oBaHWe METaAaHHBIX B GopMy
MOJISIPHBIX WJIH JIEKAPTOBBIX KOOPJIUHAT.

Ecnu smynsamust npeoOpa3oBaHMsi BKIIIOUSHA, BBIOMPAETCs COOTBETCTBYIOINAs (QyHKImMs U3 paszaena 10 u
npumeHsierTcst Ko BceM anemenTam audioBlockFormat ¢ arpudyrom typeDefinition==0bjects B BrIOpaHHBIX
AIIEMEHTAX PEHJCPHHTa.



Pex. MC3-R BS.2127-0 21

6 O0mme KOMIIOHEHTHI peHAepepa

B nmaHHOM pasnene comepKUTCsS ONMHMCaHWE KOMIIOHCHTOB, COBMECTHO HCIIONB3YyEeMBIX CyOpeHIepepaMu
IUTS pa3IMIHBIX 00BeKTOB typeDefinitions.

6.1 Toue4yHbIli MAHOPAMATOP MOJISIPHBIX KOOPAMHAT

SAnpo peHmepepa COCTaBIsIeT KOMIIOHEHT TOYEYHOTO IMaHopamMaTopa; Mo MH(POPMAIMHA O PaCHOJIOKEHUH
TPOMKOTOBOPHTENIEH W HAampaBICHWH B TPEXMEPHOM IPOCTPAHCTBE OH BhIpaOaThHIBacT KOA(PPHUIMEHTHI
YCUJICHHUSI JJIi TPOMKOTOBOpHTENeH (M0 OJHOMY HAa KaXIbli TPOMKOTOBOPHTEINB), KOTOpHIE, Oymydn
MPUMEHEHHBIMA K MOHO(POHUYECKOMY/II(PPOBOMY CHTHAIY, BOCIPOH3BOJUMOMY TPOMKOTOBOPHTEIISIMH,
CO3JIAIOT y CIyIIAaTeNsl BIeYaTIeHUE 3BYKa, TOHOCSIIETOCs U3 HY>KHOT'O HAaIlpaBJICHUSI.

TodeuHblll MMaHOPAMATOP HCIOJIB3YETCSI BO BCEX KOMIIOHEHTaX pPEHIAEpepa Il PEHAECPUHIA TOYEUYHBIX
WCTOYHUKOB, YKAa3aHHBIX METAJIaHHBIMA OOBEKTa, a TaKKe B paMKaX CHCTEMbI MPOCTPAHCTBEHHOT'O
peHIepHUHTa B KaueCcTBE 3aMacHOro BapuaHTa [yt peHaepepa DirectSpeakers u B mpoiiecce mpoeKTHPOBAHUS
nexonepa HOA.

ToueuHblii MmaHopamMaTop B 3TOM peHAEpepe OCHOBaH Ha mpexactaBieHnn VBAP [2] ¢ HeckombkuMu
YCOBEPLICHCTBOBAHMSIMH, KOTOpBIE [JENAIOT ero Oojee MOAXONAIIMM UL  WCIOJNb30BaHHUA B
INIUPOKOBCHIATECIIBHBIX CUCTEMAX.

— B pononHenwe Kk TpuIUIeTaM TpoOMKOroBopurened, kak B VBAP, ToueuHblii maHopamaTop
MOJ/ICP’KUBACT dJIEMEHTApHBIE YETBEPKU TPOMKOTOBOPHUTENICH. DTO pElIaeT Te JKe MPOOIIEMBI, YTO U
WCIIOJIb30BaHUE BHPTYAIBHBIX TPOMKOTOBOpPUTENCH B OPYrMX CHCTEMax, HO MPUBOIUT K Oolee
TJTagKoi o0melt pyHKINK TaHOpaMUPOBaHUSI.

- TpI/IaHI‘yHHHI/IH PAaCIIOJIOKCHUA FpOMKOI‘OBOpHTeJ’Ieﬁ BBITIOJIHACTCA B HOMHHAJIBHBIX ITOJIOKCHUIX
TPOMKOTOBOpHTENeH H JehOPMHUPYETCS B COOTBETCTBUHM C UX PEATBHBIM PACIIOJIIOKEHHEM, YTO
rapaHTUPYeT, YTO XapaKTEePUCTUKU MTAHOPAMHUPOBAHHSI BCET/Ia COOTBETCTBYET aIaNTalUsAM JaHHOTO
PACIOJIOKECHUSL.

— B HEKOTOpBIX CHUTyalusx JUIs H3MEHEHWS PEHJEPUHTa  HCIONB3YIOTCS  BUPTYaJIbHBIC
IPOMKOTOBOPHUTEIH U NOHMKAIOIIEE MUKITUPOBAHUE B IEJIIX KOPPEKIIUU HAO0AaeMbIX 3P PeKToB
BOCTIPUATHS U CO3aHUS JKEITAEMOT0 MTOBEICHUS B CHCTEMAaX C Pa3HECEHHBIMU IPOMKOTOBOPHUTEIISIMH.

- YToObl HE YCIOXKHATH KOHCTPYKIHMIO paad KpaiHE peaKo WCIOIb3YEMBIX PACIOIOKECHUH
TPOMKOTOBOpHTENEH, cxema pacronoxxeHus: 0+2+0 paccmarpuBaeTcs: Kak 0COOBIH ciTydaid.

6.1.1  ApxurekTypa

Todeunslii maHopamMaTOp COIEPXKUT CIHCOK OOBEKTOB ¢ wuHTepdeiicoM RegionHandler; KaxIblid
00beKT/001aCTh TOJIKEH/JIOIDKHA OTBeYaTh 32 KOI(GGHUIIMEHTHI YCUICHUS] TPOMKOTOBOPUTENSI HA 3aJJaHHOM
Y4acTKE IIPOCTPAHCTBA.

UroObl momyunTh KO3 PHUIMEHTH YCUIICHUS IS 33IaHHOTO HANPaBIICHHS, TOYSUHBIH MTaHOPaMaTop JOJDKCH
OTMPOCUTH TI0 OYEpPEIN KKy 00JacTh, KOTOpas BO3BpAIIAET JTUOO BEKTOP YCWIICHHUS, €CITU OHAa MOXKET
00paboTaTh TaHHOE HAIIpaBIIeHHE, THOO HYJIEBOU Pe3yNIbTAaT, ECIIM HE MOXKET; HCIIOJIb3YETCS BEKTOP YCUIICHUS
MIepBOI HaIEHHOH 001acTH, CITOCOOHOI 00paboTaTh TaHHOE HaIpaBIICHUE.

B nr060M eliCTBUTEIEHOM TOYEYHOM [TAHOPAMATOPE BBIMOIHSFOTCS CIICIYIOIIUE JIBA YCIOBHSI.
- JIroboe 3aganHOe HAaNIpaBIeHUE MOXKET OBITH 00pabOTaHO MO KpaliHEeH Mepe OAHOM 00IaCThIO.

- Bce obmnactu, criocoOHbIE 00paboTaTh JaHHOE HAMpaBleHHE, JAI0T aHAJIOTHYHbIE KOA((MUIHMEHTHI
ycuJieHus (B MpeAenax HEKOTOPOro JOMYCKa).

- B mpenenax mro6oit obnacTH moiydeHHbIe KO3(D(UIMEHTHI YCHUICHWS TUIABHO HW3MEHSIOTCS
OTHOCUTEJBHO KEIaeMOr0 HalpaBICHUSL.

OTH CBOHCTBAa B COBOKYITHOCTH T'apaHTHUPYIOT, YTO KOI(DOUIMEHTHI YCUICHUS, TOyUYSeHHBIE OT TOYCYHOTO
MaHopamaTopa, YeTKO OIpPEAENICHbI ISl BCEX HAIMpaBICHU W BCErja IUIaBHO M3MEHSIIOTCS OTHOCUTEIBHO
HaIpaBJICHUS B Ipeieiax HEKOTOPOro JOMycCKa.
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B cneayronux mompasaenax OMUCHIBAIOTCS UMEIOIIMECs TUIBI uHTepdelrica RegionHandler u mporece
HACTPOMKHM, WCHOJB3YEeMBI I CO3[aHUs CHOUCKa oOjacTeld Ul JaHHOM CXEMBI PAacIIOIOKEHUS
TPOMKOTOBOPHUTENCH.

OTO MOBEJIEHUE peau3yeTcs B MOyJle core.point source.PointSourcePanner.

Kpome Toro, peammsyercs kimacc PointSourcePannerDownmix c tem xe wuHTepdeiicom. Korma
3aImpamrBaeTcsl OnpeesieHHOe TOJI0KEeHHe, OH BBI3BIBAECT APYroi kijacc PointSourcePanner, 4ToOBI
MOJIYYUTh BEKTOP YCWICHHS, K KOTOPOMY OH IPUMEHSET MAaTpHIy IOHMKAIOIIEr0 MHKIIMPOBAHUSI U
HOpMaJIM3alMI0 MOIIHOCTH. JTO HUCHOJB3yeTcd B MyHKTe 6.1.3.1 ansa mepeomnpeneneHusl BHUPTYalIbHBIX
TPOMKOTOBOPHUTENEH.

6.1.2 Tunsl o0Jacrei

BonpmmHCcTBO 007acTeil BhIpabaThiBaeT KOXQQHUIMEHTH YCWJICHUS A MOJHA0Opa BBIXOAHBIX KaHAJIOB,
OoTOOpaXEHHE JTOr0 NOAHAO0Opa KAaHAIOB HAa BEChb BEKTOP KaHAJIOB pealu3yercss B  MOIyJe
core.point source.RegionHandler.handle remap.

6.1.2.1  Tpunjier

D10 007acTh CHEPUUECKOTrO TPEYroNbHUKA, 00Pa30BAaHHOTO TPEMsSI TPOMKOTOBOPHUTEIISIMHU, PEATU3yONIMMH
6azoBoe VBAP.

JanHas 067acTh TOJHKHA HHUIHATH3UPOBATHCS TPEXMEPHBIMU TTO3UIMSIMUA TPEX TPOMKOTOBOPUTEIEH:

P =[p., P2, P3]".
Tpu BeIXOAHBIX KO3 PHULIMEHTA YCHIICHHUS g U JAHHOTO HarpasiieHus: D TakoBbl, 4TO:
— g - P = sd nns HekoTophixX S > 0 ¢ HEKOTOPBHIM MaJIBIM JIOITYCKOM;
- gi=0vie{123};
- g ll,=1.

Otot Tun uHTEpdeiica RegionHandler pealn3oBaH B MOflylle core.point source.Triplet.

6.1.2.2 Oo6aacts VirtualNgon

Oto obnacth, 0Opa3oBaHHAsA N PEATbHBIMH T'POMKOTOBOPUTEISIMH, KOTOpash pa3OMTa Ha TPEYTOJbHUKHU C
N00aBJICHUEM OJHOTO BUPTYAIBbHOTO IPOMKOTrOBOpHTEIIs. KaxkIblil TpEYrONbHUK COCTOMUT U3 ABYX CMEXHBIX
peaIbHBIX TPOMKOTOBOPHUTENIEH U BUPTYyaJTbHOTO TPOMKOTOBOPHUTEINSI, KOTOPBIH MUKIIUPYETCS C pealbHbIMU
TPOMKOTOBOPHTENISIMU C TIOMOIIBIO 338/JAHHBIX KOA(PPHUIIMEHTOB MOHUKAIOIIETO MUKIITUPOBAHHSI.

Hampumep, eciiu MCHONB3YIOTCSI YEThIPE PealbHbIC MO3UIMKA TPOMKOTOBOpUTENei {Pi1, P2, P3, P4} U OlHA
BUPTYaJIbHAS MO3UIHSI Py, TO OYAYT CO37IaHBI CIEAYIONINE TPEYTOJIbHUKH:

= {Pv, P1, P2}
- {Pv, P2, P3};
= {Pv, P3, P4}
- {Pv, P4, P1}

Korna y unrepdetica RegionHandler 3TOro Tuma 3anpaniuBaeTcs HO3UIHs, HEOOX0MMO niepedparth 1mo
oyepean KaXIblii TPeyTroJIbHUK, IIOKA OJIMH U3 HUX HE BO3BPATHUT JIeHCTBUTENbHBIE KO3 (DUIIMEHTH! yCUIICHUS,
TaK K€ KaK JUIsl TOYEYHBIX TAHOPAMATOPOB BEPXHETO YPOBHS. DTO IPUBOJIUT K BEKTOPY U3 N KOAQPUIIHEHTOB
YCUIJICHHS IS pealibHBIX TPOMKOroBoputeneii § = {gy, ..., gn } 1 KO3 PHUIMECHTA yCUICHHS U1 BUPTYAIBHOTO
TPOMKOTOBOPHUTENS g, KOTOPBIM MHUKIIMPYETCS C TMOHMKEHHEM [0 pEAJbHBIX TPOMKOTOBOPUTENEH C
MOMOIIBIO 3aIaHHBIX KO3 (HUIIMEHTOB MOHIKAIOIETO MUKITUPOBAHUS Wy -

g, =8+ Wimx Jo-

HaxkoHen, pe3ynpTaT HOpPMAU3yeTCs MO MOIIMHOCTH, YTO MPUBOJIUT K OKOHYATEIHLHBIM KO3(QHIIMEHTaM
YCUJICHHUSI:
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n_ 8
8 llgrlly”

Oror TuUn uHTepdeiica RegionHandler peanusyercs B MoJylle core.point source.
VirtualNgon.

6.1.2.3 Oo6aacts QuadRegion
3710 065aCcTh C(HEepHUIECKOTO YETHIPEXYTOIFHIKA, 00Pa30BaHHOTO YETHIPHMS TPOMKOTOBOPHUTEISIM.

Koaddumments! ycuiaeHns pacCUMTHIBAIOTCSA Ul KKIOTO TPOMKOTOBOPHUTENS CHadalla MyTeM pa30OHBKH
MO3ULIMYA Ha JABE cOocCTapisitomue — X U y. COCTaBISIONIYI0O X MOXKHO pacCMaTpUBaTh Kak IMOJOXKEHHUE IO
TOPU30HTAIH BHYTPH YETHIPEXYTOJbHIKA, paBHOE () Ha JIeBOil cTOpoHE M 1 Ha TIPaBOii, a COCTABIIAIONIYIO Y —
KaK TTOJIOKCHHE 110 BEPTUKAIH, paBHOE (0 Ha HIDKHEH cTopoHEe U 1 Ha BepXHEH.

3HayeHuss x W Yy mpeolpasyioTcs B KOIDOUIMEHTHl YCHICHHS Il KaXKIOro TPOMKOTOBOPUTENS
C HCToNb30BaHueM ypaBHeHuH (1) u (2). 3HadeHus x U y (4, clieA0BaTeIbHO, KOOQPUIUEHTH YCUIICHUS IS
I'POMKOTOBOPHTEINEH), KOTOpPhIE NPUBOIAT K 33AaHHOMY BEKTOPY CKOPOCTH, MOXKHO OINpPENeNIUTh ITyTeM
pemtenust ypaBuenuit (1) — (3).

Mo cnoxkHOCTH 3Ta 3a1a4a ogrHaKoBa ¢ VBAP, U B pesynbTare ee pelieHus MonydaroT Te ke K03 QUIIMEeHTH
YCWJICHHUSI Ha CTOPOHAX YETBIPEXYTOJbHUKA, YTO U B ciaydae VBAP, yTo mo3BojsieT UCNONb30BaTh €€ C
uHTepdeiicamn RegionHandler Apyrux THIOB B OJHOM TOYEYHOM MaHOpamMarope IO IpaBUIIaM,
yKa3aHHBIM B TIyHKTe 6.1.1.

[lomydenusie KO GUIMEHTH YCHIEHUST OecKOHEYHO nuddepeHIpyeMbl M0 OTHOIIEHUIO K TTOJ0KESHHIO
BHYTPH OOJIaCTH, YTO MHaeT pe3yJbTaTbl, COMOCTABUMBIC C TIOMAPHBIM IAHOPAMUPOBAHHEM MEKITY
BUPTYAJIbHBIMU IT'POMKOTOBOPUTEIIAIMUA B OOBIYHBIX CUTyaluiax.

Orot tun unTepdeiica RegionHandler peanusyercs B MoJyse core.point source.QuadRegion.

6.1.2.3.1 ITocraHoBKa 3aga4u

C yueToM MOJOXKEHHs YEeThIPeX I'POMKOrOBOpUTENEH B JEKapTOBBIX KoopAauHatax P = [pq, Py, P3, P4l
B HAllpaBJICHWH IIPOTHB YacCOBOM CTPEJKH C IO3ULMH CIIyIIaTels BBIYUCIAECTCA BEKTOp YCHJICHUSA §
JJIS1 HAaTIpaBJICHUS HA NCTOYHHUK d:

g=[A-00-y), xA-y), xy, A—=x)yl; 1)
8= ||ggr,||2’ 2

TJIe X U Y BEIOpaHbI TAKUM 00pa3oM, YTOOBI BEKTOp CKopocTH g - P nMmern xenaemoe Hanpasienue d. Bennunaa
BEKTOpa CKOPOCTH I HE MMEET 3HaU€HHSI, IIOCKOJIBbKY KOA((PHUINEHTHI yCUIEHHUSI HOPMUPOBAHBI [10 MOIIHOCTH:

g-P=rd 3

U1t HeKoToporo 1 > 0.

6.1.2.3.2 Pemenue

[lpu 3amaHHOM 3HAYEHWH X BCE BEKTOPHI CKOpocTH d € 3TUM 3HAUYEHWEM X HAaxXOSTCS Ha TUIOCKOCTH,
00pa30BaHHOW HAYAIOM KOOPJMHAT W IBYMsI TOYKAMU Ha HEKOTOPOM PAaCCTOSIHUM BJIOJIb BEpPXHEH M HUKHEH
CTOPOH YE€THIPEXYTOJIbHUKA!

(1 =x)py + xp2;
(1 —=x)ps + xps.
Takwum oO6pazom:
(1 =x)p1 + xpz) X (1 —x)ps +xp3)) -d = 0. (4)
3TO0 ypaBHEHUE MOYKHO PEIIUTh, YTOOBI HAWTH X JJISl TAHHOTO HAMPABIICHHS HA UCTOYHUK d.

Cobepem 4JIeHBI X:

[(P1 + x(P2 — P1)) X (P4 + x(P3 — P4))] -d = 0.
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Pa3BepHeM BEKTOPHOE POU3BEICHHUE U COOCPEM UICHBI:

[(P1 X Ps)
+x ((p1 X (p3 — Ppa)) + ((p2 — p1) ¥ P4))

+x2 (P2 — P1) X (P3 — P4))
]-d=o0.

Hakoneu, ymHO)kuM Ha D:

[(P1 X Py) - d]
+x  [((p1 X (P3 — P4)) + (P2 — P1) X Ps)) - d]
+x%  [((pz = P1) X (P3 — P4)) - d]
= 0.
Cre10BaTeIbHO, PelIeHHeM I X OyJeT KOPeHb MHOIOWIEHa, KOTOPhI MOKHO BBIYMCIIUTH CTAHAAPTHBIMU
METOIaMH.

3aMEeHUB B BBIILICTIPUBEICHHBIX YpaBHeHUsX P Ha P’, MOKHO Taxke ONpeiesuTh y:

P’ = [p2, P3, P4, P1].

3arem, ucnonb3ys ypaBHeHHs (1) u (2), MOXXHO BBHIYHCIUTH KoddduimenT ycuneHus g. llockombpky
B ypaBHeHUH (4) Mactad d HITHOpUPYETCS, MOKHO HAUTH pEIICHHS, KOTOPBIE AAI0T BEKTOP CKOPOCTH, MPSIMO
MPOTHBOIOJIOKHBIN JKeIaeMOMy. DTO MOKHO ITPOBEPUTH, YOS TUBIINCH, YTO

gP-d>0.

6.1.2.4 MeTtoa StereoPanDownmix

BrixonHble CHTHQJNBI TOYEYHOTO HMCTOYHHKA i1 crepeocucteMbl (0+2+0) ompeaensroTcss METOHOM,
OCHOBAHHBIM Ha MOHMKArOMEeM MUKIHpoBanuu ¢ 0+5+0 1o 0+2+0. DTOT METOT peanu3yeTcsi OTAEIbHO.

Ucnone3yeTcs ciemyromas nporeaypa.

— Hanpapienue BXOAHOIO CUTHAJA MaHOPAMHUPYETCS C MCIOJIL30BAHUEM TOYEYHOIO MMAHOPAMATOPa,
HAaCTPOEHHOrO IS cucTeMbI 0+5+0, 9TOOBI MONYYUTH BEKTOP U3 IATH KOI(PDUIMEHTOB yCHIIECHHUS
g’ B cienyromem nopsake: M+030, M—030, M+000, M+110, M-110.

- Jlnst mostydenust crepeooHndeckux Kodpduuuentos ycwienus G" B mopsake M+030, M—-030
npUMeHsieTcsl MaTpuIa mpeodpazoBanus popmara u3z 0+5+0 B 0+2+0:
1|1

1 0 [ [ O

" o__ 3 2 !

&= 1 1'g'
Ol\F 0 =
3 2

— Hopmaiisanust MOIHOCTH JIOBOAUT 8 710 3HAYEHHSI, OMPEIEIIIEMOro 0alaHCOM MEXTy HePeIHUMU
¥ 33/[HUIMH TPOMKOTOBOPHUTEISIMH B @', TaK 9TO MCTOYHWKHU, PACIIOIOKEHHBIE MEXKITY MOZUIMAMU
M+030 u M—-030, He ocialIsroTCs, TOT/Aa KaK MCTOYHHKH, PACIION0KEHHBIE MEXIY MO3UIHSIMH
M-110 u M+110, ocnabdnsrorcs Ha 3 ab:

_ ’ I .
Afrone = max{g'y, 9’2, 9's};
— ! ! .
Qrear = max{g 49 S}v
r = QArear
Afront*Grear
r
13z
=g’ 2
g g g,

Oror Ttun uHTepdeiica RegionHandler peamusyercs B MOJyle core.point source.
StereoPanDownmix.

IMPUMEYAHUE. — Marpuna npeo6pazoBanust g u3 (0+5+0) B (0+2+0) nonHOCTBIO cOBMeIIaeTcsi ¢ KOG PHUIUESHTaMU
TTOHIDKAIOIIETO MUKITUPOBaHUs, YkazaHHBIMU B Pekomennammmu MCD-R BS.775, cnemyronmum o6pa3om:
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10\F\F0
2 A2
g: 1 1.
01\F0\F
2 2

IIpouecc HacTpoiiku

B nmpouecce HacTpoliku co3faeTcs TOUEUHBIH IaHOPAMaTop, COJAEpXalldi BBIMICYTIOMSHYTHIE THIIBI
uHTepdeiica RegionHandler A AaHHOTO pacloiiOXKeHUs TrpoMkoroBoputeneid. [Ipomecc Hactpoiiku
npuHUMaeT 00beKT Layout (onpeaenennsiii B myHkre 11.1.3) u cozgaer o6bekT PointSourcePanner.

ChHauana mpolecc HaCTPOMKM BbIOMpaeT MOBEJEHUE, ompeaenseMoe arpubyroM Layout::name. Eciu
3HaueHue aTpudyra Layout: :name paBHO 0+2+0, To HacTpoiKa MPOU3BOAUTCS CHeUUANbHON (pyHKIHEH
BbIOOpa KOH(UTypauuu Uil CTEPEOCHCTEMBI, OMMCaHHOW B MyHKTe 6.1.3.2. Bo Bcex oCTalbHBIX CIydasx
HACTpOIKa OCYyIIECTBIIACTCS 00mel (pyHKIuel, onmucaHHoi B myHkTe 6.1.3.1.

IIponecc HaCTPOWKH BHIIIONHAETCS B MOIyJle core.point source.configure.

6.1.3.1

Hpouecc JJIsA 00BIYHBIX CXEM PACIOJI0KEHUSA FpOMKOFOBOpHTeJIeﬁ

UroOsl HacTpouTh PointSourcePanner sl OOBIYHBIX CXEM pACIOJIOXEHHUS TPOMKOTOBOPUTENEH,
HCIOJIB3YETCs CIELYIOIIUI POLIECC.

1

OOHOBUTH a3WMMYT HOMHHAIBHBIX TOJOXEHHH TpoMKoroBopureneir ¢ metkod M+SC umu M—-SC,
yTOOBl 00ECIEYUTh MMPpaBUJIbHYIO TPUAHTYJIAIUIO C IIHUPOKO PA3HECCHHBIMH OJOKpaHHBIMH
rpoMkoropopurensmMu. Ecnu geiicTBuTenbHbl a3uMyT (polar position.azimuth) paseH @,
TO HOMUHAJIBHBIH a3UMYT @, (polar nominal position.azimuth) paBeH

45 || > 30;
= sgn X
Pn = sgn(®) {15 B JIpYTHUX CIy4yasx.
Omnpenenuts HaOOP MEPEOTNPENEIICHHBIX BUPTYaIbHBIX IPOMKOI'OBOPHUTENIEH, KaK OMHCAHO HUIKE.
OTH TPOMKOTOBOPHUTENH J00aBISIOTCS B HA0Op TPOMKOTOBOpHUTENEH IMpH KakoH-Trbo cxeme
PAacIoNoXKeHUs, TAK YTO UX MOXKHO pacCMaTpUBATh KaK pPeajbHBIE.

CosznaTh JBa CIIMCKa MO3HUIIMH TPOMKOTOBOPHUTEINEH B HOPMAIN30BaHHBIX JIEKAPTOBBIX KOOPIMHATAX,
KOTOpBIE OYAYyT HCIONB30BATHCA HAa CIEAYIOUINX Iarax; OJWH CIHCOK COJAEPKUT HOMHHAIIbHBIE
MOJIOKEHUSI TPOMKOTOBOPHUTENEH (IS TPHAHTYJISAIMH PACIONIOKEHUS TPOMKOTOBOPHUTENEH), a
JIPYTO¥ — peanbHbIe (ISl WCTOIL30BAHUS TPU CO3MAaHWUU obyacteit). HoMHHATBHBIE TOIOKEHUS
TPOMKOTOBOpHTENIEH — 3TO TOJOXKEHUs, yka3zaHHble B Pexomenmanmn MCD-R BS.2051-2, a
peanbHbIE — TIOJIOKEHHS, KOTOpble (DaKTHUECKH HCIONB3YIOTCS B pacCMaTpHUBaeMOW CHCTEME
BOCIIPOM3BEACHUS.

Jlo0aBUTh K KaXJOMY CIIHCKY TIO3UIMHA TPOMKOTOBOPHUTENICH OJMH WJIM JIBa BUPTYalbHBIX
TPOMKOTOBOPHUTES, KOTOPBIC CTAHOBSATCSI BHUPTYaJbHBIMHM TPOMKOIOBOPUTCIISIMH B ILICHTPE
MHOroyrojpbHuka VirtualNgon:

o mosurms 0,0,—1 (Hwke caymiatens) 100aBIsSeTCs BCErAa, MOCKOJAbKY HM B OJHOH M3 CXEM
pacnoyIoXKeHusI TPOMKOTOBOpHUTENEH, onpeeneHHbIX B Pekomenganinn MCO-R BS.2051-2, wer
TPOMKOTOBOPUTEIIS B 3TOH MTO3UITHH;

o mosurmms 0,0,1 (Beime ciymarens) J00aBiSIETCS, €CIM B CXEME PACIOIIOKEHUS HET
rpoMKoroBopurenss ¢ MeTkoid T+000 wimm UH+180. IlpmumHa, 1O KOTOPOH 3TOT
TPOMKOTOBOPHUTENHh HE UCIIOIB3YETCS MTPH HATMINHN TPpOMKOToBOpuTENs UH+1 80, 3aKiIrodaeTcs
B TOM, YTO KOTJla OH HCIOJB3yeTCS B CXEME pAacCIONIOKeHUs 3+7+0, OINpenercHHON B
Pexomenmarmun MCDO-R BS.2051-2, »Ta mo3uIusi MOKET COBIAAaTh C IOJOXKCHUEM
BUPTYaJIbHOTO TPOMKOTOBOPHUTENS, CO3/aBas CTYNEHYATBIi Tiepexol B (yHKIUH
TTaHOPAMHUPOBAHUS.
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5 CocTaBUTh BBHIMYKIYK O0OJIOUYKY W3 HOMHUHAJIBHBIX TOJOXCHHHA TpOMKOroBOpHTenei. Ecmu ator
ITOPUTM pealTn30BaH C UCIOJIB30BaHNEM apU(PMETHKH C TUIABAIOIEH 3aMAToM, TO OMIHOKH MOTYT
MPUBECTH K Pa3/IEIeHUI0 HEKOTOPBIX TpaHe BBIMTYKIOH OOOIIOYKM — TpaHu OOBEAWHSIOTCA B
mpeJienax JIOMYCKOB, TaK YTO PE3yJbTaT MOJydYaeTCsl TaKUM e, KaK €ClIU Obl allTOPUTM ObLI
pealn30BaH C UCMOIB30BaHUEM TOYHOU apu(pMeTHKH.

6 Coznate PointSourcePannerDownmix CO CIACAYIOUUMU 00/1aCTIMH.

* I[J'I}l Ka)KIlOfI rpanu BLIHYKHOﬁ O6OJ'IO‘{KI/I, KOTOpad HE COACPKUT HU OJHOI'O0 U3 BUPTYAJIbHBIX
FpOMKOFOBOpHTeHeﬁ, HO6aBJ’IeHHI)IX Ha miare 3.

O echaM TpaHb HMMEET TpH pebpa, co3maTh o0macTh Triplet W3 pealbHBIX MO3MIUN
TPOMKOT'OBOPHUTENIECH, COOTBETCTBYIOIIMX BEPIIMHAM I'PaHU;

O  eCM IpaHb MMEET YeThIpe pedpa, co3aarh obnacth QuadRegion U3 pealbHBIX MO3MIUN
IPOMKOTOBOPHTENICH, COOTBETCTBYIOIINX BEPIIUHAM I'PaHU.

*  JIns KaxI0ro BUPTYalIbHOTO TPOMKOTOBOPHTEINS, JOOABICHHOTO Ha miare 3, co3iaTh 00JIacTb
VirtualNgon ¢ peajdpbHBIMH TO3HUIMSIMH COCEIHHMX TpPOMKOroBopureneir  (Bce
IPOMKOTOBOPHUTEIU, HMEKOIIME OOIIyI0 TpaHb BBINYKIOH OOOJOYKM C BHUPTYaIbHBIM
TPOMKOTOBOPHUTEIIEM ) TIO KpasiM, TTO3UIIHEH BUPTYAITBHOT'O TPOMKOTOBOPUTETIS B IICHTPE M BCEMU

KOB(b(I)PILIPIGHTaMI/I TOHWXXaroMIECTr0 MHUKIOHUPOBaHUA, YCTaHOBJICHHBIMH B ra€n — 4ucio

N
COCEIHUX TPOMKOTOBOPHUTEIEH.
CrnenyeT OTMETHUTBH, YTO HUKAaKHE CXEMBl PACIIOJIOKEHUs, OINpeleleHHble B PexomeHmanuu

MCD-R BS.2051-2, He npUBOAAT K I'paHsaM 0oJiee YeM C YeThIphbMs peOpamH.

Koadpurmentsr MTOHIKAIOIIETO MUKIITUPOBAHHS 0TOOpaXKaroT BHUPTyaJIbHBIE
TPOMKOTOBOPHTENHN Ha (PU3UYECKUE IPOMKOTOBOPHTEINH, KaK OMTUCAHO HIXKE.

OT10 peanusyercs B MOjlyJle core.point source. configure full.

6.1.3.1.1 Onpenejenue BUPTYaJbHbIX TPOMKOIOBOpPUTEJIEH ¢ MPAMbIM HOHMKAIOLIUM
MHKIIHPOBAHHEM

JU1d KaX10ro rpOMKOTOBOPHTENS, PACIIONOKEHHOTO Ha CPETHEM YPOBHE, IIPYU OTCYTCTBUHM HA BEPXHEM HIIU
HIJKHEM YPOBHSIX B 9TOW 00J1aCTH pealbHBIX TPOMKOTOBOPHTENEH Ha OTH YPOBHU JO0ABISIOTCS BUPTyaIbHBIE
TPOMKOTOBOPUTENH C TEM K€ a3UMyTOM, YTO M y pPEaJbHOr0 TPOMKOTOBOPUTENS. ODTH BHUPTyajbHBIE
I'POMKOTOBOPHTENHN JOKHBI HUMETh KOA(P(PHUUNEHTHI TOHMKAIOIIET0 MUKIIUPOBAHUS, KOTOPhIE OTOOPaXKaroT
MX BBIXOJHOMN CUTHAJI HEMOCPEACTBEHHO Ha COOTBETCTBYIOLIUI TPOMKOTOBOPUTEINL CPEHETO YPOBHS.

Kax u B citydae ¢ peanbHbIMUA TPOMKOTOBOPHUTEISIMU, BUPTYaJIbHBIE TPOMKOTOBOPUTEIN UMEIOT KaK PEAJIBHOE,
TaK U HOMHHAJILHOE II0JIOKEHUE, IPUYEM PEAILHOE IOJIOKEHUE OIPENEIISETCS 110 PeaabHbIM ITOJIO0XKEHUM
pEaIbHBIX T'POMKOTOBOpDHUTENEH, a HOMHMHAIbHOE — 110 HOMMHAIBHBIM IOJIOKEHUSIM  PEATBHBIX
FPOMKOIOBOpUTENEH. BKiIIoueHME WM HEBKIOYEHUE BHUPTYAJIBHOI'O TI'POMKOIOBOPHUTENS 3aBUCUT OT
HOMUHAJIBHBIX IOJIOKEHUI PEAIBHBIX T'POMKOTOBOPUTENEH, NO3TOMY JJI JTAHHOM CXEMBbI PACIIOJIONKECHUS
BCErJa HCIONb3YEeTCA OJUH U TOT K€ Ha0Op BUPTYaJIbHBIX TPOMKOTOBOPUTENEH.

Uro0Obl ompenenuts Ha0Op BUPTYaATBHBIX TPOMKOTOBOPHUTENEH [UIS JaHHOH CXEMBl PaCIOJIOXKEHUS,
WCTIONIB3YETCS CIeIyoIas IpoIerypa.

]-.polar_position.azimuth;
@;n, = layouts.channels][i]
8, = layouts.channels[i].polar_position.elevation;

- Huns kaxnoro i € [1,N],tne N = len(layouts.channels) — yucio kaHanoB, ONpeaeIUTh:
¢@;r =layouts.channels[i
i].polar_nominal_position.azimuth;

0;, = layouts.channels[i].polar_nominal_position.elevation.

- OHpe,I[eJ'H/ITB TpHu Ha6opa HMHACKCOB KaHAJIOB, I/I,I[CHTI/I(l)I/IL[I/Ip}IIOIJ_II/IX KaHaJIbl Ha BEPXHEM, CPCAHCM U
HUKXHEM YPOBHAX CXEMBI PACIIOJIOKCHUA:
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Sy ={i]30°<80;,<70}
Sm = {l | —-10° < Gi'n < 100;
S, ={il-70°<89;, <-30°}.
- BupryanbHble TPOMKOTOBOPUTEIH UMEIOT T€ K€ HOMUHAIBHBIC M pPEalbHBIC a3UMYTHI, YTO H
COOTBETCTBYIOIINE peallbHBIC TPOMKOTOBOPHTENHN. PeallbHBIN Yol MecTa — 3TO CPeTHUH Yrol MecTa
pEeabHBIX TPOMKOTOBOPHUTENICH JaHHOTO YPOBHS, €CITH TaKOBble MMEOTCs, wiH ke —30° mmbo 30°

JUTSL HUOKHETO M BepXHero ypoBHel. HomuHanbsHbIN yrosn mecta Beerga coctasisieT —30° unu 30° quid
HW)KHETO U BEPXHETO YPOBHEH.

OHpCHCJ’II/ITB ABa HOMHWHAJIBHBIX yIJla MECTa:

eIu,n =307
0, = —30°.
OnpeennTh Ba PealbHbIX YIIla MECTa:
, 30° 1Sul = 0;
Our = % B IPYTHX C/Iydasx;
, 30° |Sul = 0;
Or = % B pyTHUX CJydasx.

— I'POMKOTOBOPUTENN CO3AIOTCS HA KAKOM-THOO YPOBHE TOJIBKO B TOM CIy4Yae, €CIH aOCONIOTHBIHN
HOMMHAJIBHBIN a3UMYT COOTBETCTBYIOIIETO T'POMKOT'OBOPHUTEIISI CPETHETO YPOBHSI OOJIBIIIE UIH PABCH
MaKCHMAaJIbHOMY a0COJIOTHOMY HOMHHAILHOMY a3UMYTY PEalbHBIX TPOMKOTOBOPUTENEH Ha STOM
ypoBHe mwitoc 40°. DTu npeaensl a3uMyTa ONPEACIISIFOTCS CISTYIOIINM 00pa3oMm:

0 |Su| = 0;

L, = max|@;,| +40° B apyrux caydasx;
JESy ’
0 S;| = 0;

L= r,ré%x|cpj,n| + 40° B ApYyrux cayyasix.
J€s

- s kaxxaoro j B Sy,

*  CO31aThb BHUPTYaJbHbIH BEPXHMH TPOMKOTOBOPUTENbL @, = Ly, Kak yka3aHO aTpuOyTom
channel cTpykrypbl Channel, cO CIeayHOIIUMU 3HAYEHUSMU:

channel.polar_position.azimuth = Qjr;
channel.polar_position.elevation =0',,;
channel.polar nominal position.azimuth =@;y;
channel.polar_nominal position.elevation = G’u,n;

*  CO31aTh BUPTYaJbHBIH HWKHUA TPOMKOTOBOPHTEINb, €CIU ), = Lj, KaK yKa3aHo atpuOyToMm

channel cTpykrypbl Channel, O CIeaYIOIIUMU 3HAYCHUSAMU:

channel.polar_position.azimuth =¢j,;
channel.polar_position.elevation =#8'},;
channel.polar_nominal _position.azimuth =@;y;
channel.polar_nominal _position.elevation =6';,.

B 06oux ciydasx ko3¢ HUIMSHTHI TOHUKAFOIIET0 MUKITHPOBAHUS HAIIPABIIAIOT KOA(MGUIIUSHTHI
YCHJICHUSI OT 3TOTO TPOMKOTOBOPHTENSI K COOTBETCTBYIOIIEMY T'POMKOTOBOPHUTEIIO CPETHETO

YPOBHH j.

OT10 peanusyercs B MOlyJle core.point source.extra pos vertical nominal.
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6.1.3.2  IIpomuecc aJsi cxeMbl pacnoJioxkenusi 0+2+0

Hua cxembl pacnionoxerns 0+2+0 noxygaercs PointSourcePanner ¢ ogHON 001acThIO
StereoPanDownmix.

OT0 peanusyercsa B MOAyJe core.point source. configure stereo.

6.2 OnpenesieHue HAXOKIEHUsI YIJ1a B Ipeaesiax J0NyCTUMOI0 JHANA30HA

Ilpm cpaBHeHMH YIJIOB C  3aJaHHBIMH  YIJIOBBIMH  JHMama30HAMH  HCIOJB3yeTcs  (DyHKIUS
inside angle range, 4TO MO3BOJSET OMNPENCIUTH HUAMA30HBI, B KOTOPHIE BXOIUT 3aJHSS 4acTb
cucteMbl KoopauHat. OHa TMpHMEHSETCS B KOMIIOHEHTaX WCKIIOUeHHs 30H U B oOwbekTe DirectSpeakers
B mmyHKTax 7.3.12.1 u 8.4.

CooTBeTCTBYIOIAsl CUTHATYpa!

bool inside_angle_range(float x, float start, float end, float tol=0.0);

DTO0 maeT pe3ynbTaT true (MCTUHHO), €CITH YTOJI X HAaXOAUTCS BHYTPH JYTH OKPYKHOCTH, KOTOpas HAYNHAETCS
B TOUKE start U JBHKETCS MPOTUB YACOBOM CTPEJKU A0 TOYKU end, pa3BepHYBIIKMCH HA BEIMYUHY tO1l.
Bce yribl nansl B rpagycax.

B obmiem ciyyae, korna:
—180 < start < end < 180,
9Ta (PyHKIMS IKBUBAJICHTHA!
start —tol <x'<end+ tol,

rae X' = x + 360 X i qus HeKOTOpHIX i, Takux yto —180 < X' < 180.

B npyrux ciyuasx yHkius Beget ceds crnoxuee. Hanpumep, ecnut start =90 u end =—90, 310 ykasbiBaer
Ha 3a/IHIOIO TTOJIOBUHY CUCTEMbI KOOP/IMHAT:

x'<-90vx' >90.

HeKOTOpBIe IIPUMCEPBI ANANIa30HOB U SKBUBAJICHTHBIC BBIPAXKCHUS ITPUBEACHEBI B Ta6J'II/II_I6 2.

TABJINLA 2
BrIpaikenus, 5)xBUBajIeHTHbIE pyHKIuM inside angle range(x, start, end, tol)

start end tol JKBHBAJIEHTHOE BBIPAXKECHHUE

-90 90 0 -90<x'<90

-90 90 5 -95<x' <95

90 -90 0 X'<-90vx' =90

90 -90 5 x'<-85vx' =85

0 0 0 x'=0

180 180 0 x' =180
—-180 —180 0 x' =180

180 180 5 x'<-175vx' =175
—180 180 0 true

Ota QyHKIMA peanusyercs B Moysie core.geom. inside angle range.
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6.3 Omnpenenenne kanana LFE 1o ero 4acToTHbIM MeTaJlaHHbIM

YacToTHbIC METalaHHbIE, KOTOPBIE MOTYT MIPUCYTCTBOBATh B KAueCTBE MO3IeMeHTOB frequency siemeHToB
audioChannelFormat, MoXHO HCITOIB30BaTh IS ONPENEIEHUS TOTO, AEHCTBUTENHHO JIM KaHAll SBIIIETCS
kanajgoMm LFE.

I[J'IH MPEACTABJICHU YaCTOTHBIX ME€TaJaHHBIX UCIIOJIB3YETCA CICAYIOIIas CTPYKTYpa JaHHBIX:

struct Frequency {
optional<float> lowPass;
optional<float> highPass;

}s
OyHKIUS ¢ CUTHATYPOM!
bool is_lfe(Frequency frequency)
OLICHUBAECT BBIPAKCHHE!
frequency.lowPass A =mfrequency.highPass A (frequency. lowPass < 200 Hz)

Y BO3BpaIlaeT 3HaueHue True, eciau KaHal npusHad kaHaioM LFE, u Fal se B OCTAJIBHBIX CIydasix.

Oto peanusyerca B MOAylle core.renderer common.is l1fe.

6.4 Kanan o06padotTku 010k0B

[Ipu peHieprUHTe XPOHUPYEMBIX MeTagaHHbIX ADM TpeOyroTcst HEKOTOpbIe (pyHKIIMOHATBHBIE BO3MOKHOCTH,
OJIMHAKOBBIE JIUIst BceX 3HaueHui typeDefinition, B oTHOImIeHHN 3a1aHHOTO HAOOPa BXOMHBIX KaHAJIOB MEXILY
TpaHHLIaMl BPEMEHHBIX HMHTEPBAJIOB IMPHMEHSETCS HEKOTOpas o0pa0oTKa, MPUBOASANIAS K CO3JAHHIO Ha
BBIXO/IC KQHAJIOB TPOMKOTOBOPHTEJICH.

PUCYHOK 4

CTpyKTYypa, HcnoJib3yemas 1151 00padoTKH CBSI3aHHBIX KaHa10B. KoMnoHeHTbI, 00BeIeHHbIE I0J1y00ii paMKo#i, IPe0CTABISAIOTCH U3BHE

YenoBHbIe 0003HAYCHHS
Hcrounnx Hrreprpe-  TMogaua Ouepens 3ByK
Tanus _)
METaAaHHbIX MeTaTaHHBIX 0110K0B BxoaHble MeTagaHHbIe
ssneaenne |~ PIOK 00paboTky 3ByKa
Y
Bxomsmmit . | [Tpmenenne | Ucxomsammi
3BYK n 0110KOB m | 3ByK
Kanan 06paboTku 010K0B

BS.2127-04

Ha pucynke 4 moka3aHa CTPYKTypa, UCHOJb3yemas s JNOCTHXKEHUs 3Tod nenu. MHTepdeiic k 3Tomy
KOMITOHEHTY BBITJISIIUT CIIEIYIONIAM 00pa3oM:
class BlockProcessingChannel {
BlockProcessingChannel(MetadataSource metadata_source, Callable
interpret_metadata);

void process(int sample rate, int start_sample,
ndarray<float> input_samples, ndarray<float> &output_samples);

s
Wctouynuk MertagaHHeIX MetadataSource MPEIOCTABIISIETCS CUCTEMOM KaK MEXaHM3M [OJavyu
MeTaJaHHBIX B peHaepep. OH uMeeT ciemyronuii naTepdeiic:

class MetadataSource {
optional<TypeMetadata> get_next_block();

}s
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MuorokpatHo BbI3bIBasg (QyHKIMIO get next block, KkaHanm o00pabOTKM OJIOKOB HPUHHUMAET
MOCJIEeI0BaTeIFHOCTh ONI0OKOB TypeMetadata, ONUCAHHBIX B Ppaslelie 5, KOTOpbIE COOTBETCTBYIOT
OTPaHUYCHHBIM 110 BpeMEHU OJI0KaM METa/IaHHBIX, TPEOYEMBIM B IMPOIIECCE PEHACPUHTA.

Ot  OINOKM  METaJaHHBIX  HHTEpHpeTHpyroTcss  (QyHKHMed interpret metadata, KoTopas
MPEIOCTABISIETCSl PEHIAEPEPOM LT Kakaoro 3HadeHus typeDefintion. Dra ¢yHKuusS npuHUMaeT TaHHBIC
TypeMetadata U BO3BpallaeT CIUCOK 00BeKTOB ProcessingBlock, HHKAIICYIHPYIOIIHNX (I)yHKuI/IH
OTPAaHWYEHHOH 10 BpeMeHH o0O0pabOTKM 3ByKa, HEOOXOAWUMBIE [JIS pealn3allid JaHHOTO THIIA
TypeMetadata. Wurepnperamus s typeDefinition==0Objects mnoapobHo omucana B myHKTE 7.2.
s typeDefinition==HOA  u  typeDefinition==DirectSpeakers = Bo3Bpamiaercs = OAWH  OOBEKT
ProcessingBlock.

OO0BekThl ProcessingBlock UMEIOT CISAYIONIMIA BHEITHUN UHTEP(ETiC:

class ProcessingBlock {
Fraction start_sample, end_sample;
int first_sample, last_sample;

void process(int in_out_samples_start,
ndarray<float> input_samples, ndarray<float> &output_samples);
}
[Ipenmonaraercsi, 4to BHIOOPKH, IepenaBaeMble B 00pabOTKy, COCTaBISAIOT IIOJAHA0OpP BEIOOPOK BO
BXOZIHOM/BBIXOMHOM (haiinie, Tak 4to uro input_samples[i] u output_samples[i] otpaxkator
riao0abHble BBIXOJHbIE/BBIXOAHBIE BBIOOPKK in_out_samples_start +i. AtpulOytsl first sample
U last sample omnpenensioT AUANa3’oH II00aJbHBIX HOMEPOB BHIOOPOK S, HA KOTOpble OyAeT BIUATH
rpotecc:

first_sample < s < last_sample.

start sample u end sample — 1poGHbIE HOMEPA Hayaja U KOHLA BBIOOPKHU, KOTOPbIE UCIIONB3YIOTCSA
1S onpesienienus atpuOyToB first sample u last sample M MOTYT HCIOJB30BATHCA PEATH3ALUAMHU
noakiacca ProcessingBlock.

O0bexkThl BlockProcessingChannel XpaHsaT oduepenb OJI0KOB ProcessingBlock, Koropas
HIONOJHAETCS MyTeM 3ampoca OJOKOB M3 HCTOYHMKAa metadata source U Iepeljadd HMX dYepes
interpret metadata. BlockProcessingChannel.process mNpuMeHAeT 00pabaThIBarOLINE
0710KM M3 3TOH OoYepe/iu K Nepe/laBaeMbIM €My BbIOOpKaM, Uconb3yst first sample m last sample
JUTS OTIpeIeNIEHUs] MOMEHTA Iepexo/ia K cieayroneMy OJI0Ky.

OTta CTPyKTypa TO3BOJSIET pa3[eliuTh KOMIIOHEHTHl pEHIepepa; BBHIOOPKM ayAMONAHHBIX MOTYT
00pabaThIBaTHCS MOPLUHUSAMH, Pa3Mepbl KOTOPHIX HE 3aBUCAT OT Pa3MepoB OJI0OKa METaJaHHBIX, COXPAHSIS IIPH
3TOM 00pabOTKy METaJaHHBIX C TOYHOCTHIO JI0 BBIOOPKH W HE YCIOXHSIS PEHJIepephl TpeOOBaHHEM
XPOHUPOBAaHMUS.

Pemenne mo3BONMUTH peHIEpPEpPY CcaMOCTOSTEeNbHO wu3BiekaTh (pull) OJIOKM MeTamaHHBIX COXpaHSeT
WHTEPIPETANNIO METATaHHBIX XPOHUPOBAHUS B PEHIEPEPE — €CIIM OBl BMECTO ATOTO METaJaHHBIC TT01aBAIIICh
(push) B penzepep, TO KOMIIOHEHTY, BBIIOJHSIOIIEMY I0jady, JOHKHO ObUIO Obl OBITH HM3BECTHO, KOTJa
moTpedyeTCst CAeMyIONINA OJIOK, a 3TO 3aBUCUT OT HH()OPMAIIMK XPOHUPOBAHUS BHYTPH HETO.

OTta (byHKLII/IOHaJ'H:Haﬂ BO3MOKHOCTB p€ajiu3yeTCd B MOAYJIC COre. rendere r common.

6.4.1 PeanuzoBaHHBIe TUNILI ProcessingBlock
NwmeroTcs Tpu o6mux THITa 06padaThIBAOIINX OJIOKOB.

FixedGains mpuHUMaeT OAWH BXOJHOW KaHal W MPUMEHSAET N KO3(PPHUUUEHTOB YCHICHHS, CYMMHPYS
Pe3yJbTaT B 71 BBIXOJIHBIX KaHAJIOB.

FixedMatrix npuaumaeT N BXOJHBIX KaHAJOB M MPUMEHsET MaTpully Kod3¢¢duuueHToB ycuneHus NxM
11 popMHUpOoBaHUSA M BBIXOJHBIX KaHAJIOB.
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InterpGains mUpWHUMAaeT OJWH BXOAHOW KaHAT W TPUMEHSIET N JUHEHWHO WHTEPHOIUPOBAHHBIX
KO3 (UITUCHTOB YCWICHUS, CYMMHPYS PE3YJIbTaT B N BBIXOJHBIX KaHaJOB. lIpeaycMOTpeHbI 1Ba BEKTOpa
ycuneHus — gains start M gains end, KOTOpbIE NPEACTABISAIOT COOOH KOI(PPHUIMEHTHI yCUIEHHU,
IpHMEHsieMbIe BO BpeMs start sample mend sample. Koaddumment ycunenus g (i, s), mpuMeHseMbli
K KaHally i B BEIOOpKE S, ONPEAESIeTCsl CIeAYIOIIMM 00pa3oM:

s—start_sample

p(s) =

end_sample—start_sample’

g(i,s) = (1 —p(s)) X gains_start[i] + p(s) X gains_end|i].

6.5 OO0mas nHTEpNpPeTANNs METATAHHBIX XPOHUPOBAHMS

OrmpeziesieHHe BPEMEHHU Havyajla U OKOHYAHHs OJI0OKa pacpenessieTcsl MeKAy PeHAepepaMu Ul Pa3InIHbIX
tunos typeDefinition. s 6oka 06bexTOB TypeMetadata HCHONB3YETCS CIEAYIOIINI MPOIECe.

— Bpems Havana ¥ OKOHYaHUsSI OOBEKTA, CONCPXKAINErO OJIOK, ONpENeNsercss arpuOoyTamMu
block.extra data.object startublock.extra data.object duration.Ecmu
object start umeer 3Hauenue None, Ipexnoiaraercs, 4ro OOBEKT 3aIlyCKaeTcs B MOMEHT
Bpemenu 0. Ecim Bpemsa object duration paBHo None, mpeanonaraercs, 4To OHO JUTHTCS
110 OECKOHEYHOCTH.

- Bpewms Hauana v okoHYaHHS OJIOKA OTpeeNseTcs aTpudyTamu rtime u duration:

* ecmu rtime um duration He paBHBI None, TO IPEATIONATaeTCs, YTO BpeMs Hadala 0JIoKa — 3To
BpeMs Havaja 00beKTa IUTIOC rtime, a BpeMs OKOHYaHUs OJI0Ka — BpeMs Hadana OJIoKa ILToC
duration;

. ecmn rtime m duration paBHB None, TO HpeANoiaraeTcs, 9YTo OJOK JIUTCS ¢ MOMEHTa
Hayajia 00bEKTa J0 MOMEHTA OKOHYAHUS OOBEKTA,

*  JIpyrue couyeTaHMs 3Ha4eHHWH rtime um duration cuuTaroTcsi OMIMOKON. )11 HECKOIBKUX
oowekToB audioBlockFormat B audioChannelFormat cnenyer ykasbiBath Kak rtime,
tak u duration, Torma kak Ius omHOro OIOKa, oxBarkiBaromiero Bech audioObject, rtime
u duration yka3siBaTh He Hy>KHO. B OCTaJIbHBIX CITy4asix MOBE/ICHHE HE OMPEIEIICHO.

Bpems 10KHO IPOBEPSITHCS HA COTTIAaCOBAaHHOCTH. BII0KH, 3aKaHUMBAIOIIKECS IT0CIE OKOHUYAHHSI 00BEKTa MU
NepeKpbIBatoIuecss OJOKM B IOCIEAOBATEILHOCTH, HE MOJDKHBI JIOMYCKATHCS W CUUTAIOTCS OIIMOKOM.
CocTosiHue OMMOKH 03HAYAET, YTO peaIn3anys JODKHA CUUTATh, YTO YTO-TO HE TaK CO BXOJIHBIMU JAHHBIMH.
[IpaBuNbHBINH MOPSIOK JEHCTBUI COCTOUT B TOM, YTOOBI MCTIPABUTh CUCTEMY, TIOPOIUBIIYIO 3TO COCTOSHHE.
B sranonHo# peanuzanyuu ommOkn 00padaThIBalOTCs MMyTEM OCTAaHOBKHU MPOLIECCa PEHACPUHTa U COOOIIEHNUS
00 ommOKe mosip30BaTeNio. B Opyrux peanu3amusix MOTYT HCIOIb30BAThCS pa3HbIe CTPATErnu 0O0pabOTKH
OmKOOK B 3aBUCIMOCTH OT YCIIOBHH X I1€JIEBOTO MPUMEHEHHUSI.

Ot10 peanusyercs B Molylle core.renderer common.InterpretTimingMetadata.

6.6 HnaTepnperanust 00bekT0B TrackSpec

BBoj ayauonaHHBIX B peHIEpEp OCYLIECTBIIAETCS MO0 MHOTOKAHAJIbHOM IIMHE, KOTOpas CUUTHIBAET JAHHBIC
HETIOCPEZICTBEHHO W3 BXOJNHOrO (aina. B umcino BXOAHBIX METaJIaHHBIX B (opMe TMapameTpoB
RenderingItem Bxomiar oObekThl TrackSpec, KOTOpblE MPEICTABISIIOT COOOW WHCTPYKLHUH IIO
W3BJICUYCHUIO KAHAJIOB W3 STOW IIMHBI, BKIIOYas MPUMEHEHUE MNpPEABAPUTENBHOW MaTpUUHOW 00palboTKH,
KOTOpasi CMELIMBAET HECKOJIBKO KaHAJIOB.

O6paboTka kaxaoro TMna TrackSpec peanusyercst B MOIylle core.track processor.

[pu wammumm TrackSpec MOXHO co3daTh O0BEKT TrackProcessor ¢ OAHOH (yHKIUCH
process (sample rate, input samples), KOTOpbIi NPUMEHAET yKa3aHHBIH MeTOH 0OpabOTKH
K BXOJIHBIM BBIOOpKaM input sample M BO3BpAaIlaeT OJHOKAHAIBHBIN pe3yibTaT (C 3aJaHHON 4acTOTOM
TUCKPETU3AIINHN).
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6.6.1  SilentTrackSpec

OyHKIHg process 00paboTkn 00bekToB SilentTrackSpec s N BXOAHBIX BEHIOOPOK BO3BpPAIIAET 1
BBIOOPOK C HYJICBBIM 3HAYCHUCM.

6.6.2  DirectTrackSpec

dynkius process 00paboTku o00bekTa DirectTrackSpec track spec BO3BpallaeT BXOJHbIE
BBIOOPKH JOPOXKKH, yKa3aHHOU B track spec.track index (c HCHOIb30BaHHEM UHAEKCOB, HAUMHAS
C HyJI).

6.6.3  MixTrackSpec

dynkius process 00paboTkn 00bekTOB MixTrackSpec track spec BO3BpallaeT CyMMy
pe3ynpTaToOB  BBI30Ba process B TrackProcessor UL KaKIOU CyOI0pOKKH n3
track spec.input tracks.

6.6.4  MatrixCoefficientTrackSpec

dDynkius process o0paboTkn o00bekToB MatrixCoefficientTrackSpec  track spec
IOPUMEHSET METOJA MAaTpU4YHOM o0OpaboTKM, yKa3aHHbIM aTpuOyroM track spec.coefficient
(KOTOpBIii COIEPIKUT ITapaMeTPbl OJHOI0 MaTpUYHOTro deMenTa Coefficient), k omHOMy KaHaiy, ykazaHHOMY
arpubyToM track spec.input track.

Ecmu track spec.coefficient.gain He paBeH None, TO BBIOOPKH YMHOXKAIOTCS Ha KOIQPUIUEHT
yCWIEHHS gain.

Ecmu track spec.coefficient.delay He paBeH None, TO BBIOOPKH 3a[€PKUBAIOTCS HA N1 BBIOOPOK
mn de lay MUKpOCEKYHI (MC) C OKpYIJICHHEM JI0 OJkaiiieil BBIOOpKH (B MEHBLIYIO CTOPOHY):

_ [sample_ratexdelay 1]
1000 2l

Hexortopeie mapamerpsl He nognepxkuBarorcst. Eciim gainVar, delayVar, phaseVar uim phase He
Yy

paBHbI None uin delay UMEET OTPUIATEIbHOE 3HAYCHUE, BOSHUKAET COCTOSIHUE OIIUOKY.

6.7 OTHOCUTENBHBIH YroJI

Oynknust relative_angle(x,y) ucnons3yercs i HAXOXKACHUS SKBUBAIEHTHOTO YTiia Y, OOJIBILETO I
paBHOTO X. DTO AenaeTcst BO n30eXaHUe KPaeBbIX cllyyaeB Mpu paboTe ¢ LyraMHu OKPYKHOCTH.

®yuknus relative_angle(x,y) Bosspamaer 3nadeHue y' =y + 360n, rae n — Takoe HauMEHbIIEe
nesoe, yto y' = X.
6.8 IIpeodpa3oBaHusi KOOPAUHAT

Omnpenensiercst QyHKIMS cart Jyis epeBojia MO3UIMN 13 MOISIPHBIX KOOPIUHAT B JICKAPTOBEI B COOTBETCTBUU
C ITyHKTOM 2.2:

cart(@,0,d) = {x,y,z},

rae.

T

x =sin (—Ecp) cos (%9) d;
y cos (— %cp) cos (% 6) d;

sin (1% 9) d.

V4

Taxoxe OIpPCACTIAOTCA O6paTHBI€ HpeO6pa3OBaHI/I$I AJI TIOJIYy4YCHHSA a3duMyTa W yrjla MECTa M3 MO3UIUHN
B JICKAPTOBBIX KOOpAWHATaXx:
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azimuth({x,y,z})
elevation({x,y,z}) %atanZ(z, JxZ + yz).

®ynkmus local coordinate system co3maeT MaTpuily MOBOPOTa, KOTOpas OTOOpa)kaeT MO3UIUIO
{0,1,0} Ha maHHBIE a3UMYT U YyTOJ MeCTa:

— % atan2(x, y);

cart(e —90,0,1)
local_coordinate_system(¢,0) =| cart(y,6,1)
cart(¢p,86+90,1)

7 OaemenThl penaepepa typeDefinition==0bjects

7.1 Crpykrypa

PUCYHOK 5

CTpyKTYpa peHjiepepa 00beKTOB

Cpena VYcenoBHbie
BOCIPOU3BEACHUS 0003HaYECHHS
* BXo/1HbIe MeTalaHHbIE
N — KOJIMYECTBO BBIXOHBIX o
Kambkymsrop TPOMKOTOBOpHUTENEH 3ByKOBOI/I KaHai
Koo(HImeHToB
YCHIICHIS .
W15 OBBeKTa IIpsiMoit TpakT » Koo dpurments! yennennst
n b |
TPAMEIX K02(p. yore N xaHanoB| JlekoppeasaTop | N KaHAJOB ;
N pacnpe/eneHHbIX K03 (. yCHIeHus ¢ KOMIICH Canueii »> Cpe/:[a BOCHPOU3BEACHUA
Yy 3a/ICPAKKN
IIpumenenue
Meranannbie Hurepnperany: w| 06paGarsi- Pacrpesenennpi | Musun- AyIMOBBIXO]T
00BeKTa METATARNLIX 65 aGaret- BAIOIIAX TPaKT poBaHue
o opa o SroKon p (n xaHamOB)
Grnoku 1
FaE o G CKOPPEIISITOPBI
Kanan o06paboTku 6;10Kk0B N KAHANOB N KAHATOB |
Aynunosxon | 1 xanan
(1 xanam)
Penzepep 00beKTOB
BS.2127-06

Ha pucynke 5 mokasana ctpykTypa peraepa npu typeDefinition==0bjects. DTor puCyHOK HTIOCTpUpPYET
nporiecc 00pabOTKH OHOTO JIEMEHTA PEHICPUHTA; PEHICPHHT HECKOIBKHUX 3JIEMEHTOB IIPOUCXOINT TaK, KaKk
OyITO 9Ta CTPYKTYpa LyOIUpyETCs JUIs KaKIO0T0 dJIEMEHTA, & BHIXOAHBIE JAHHBIE CMELIMBAOTCS.

MeTtananHbie TIOCTYIAIOT B peHjiepep B dopMe oObekTa ObjectRenderingIltem, KOTOPHIA COACPKHUT
WHACKC JIOPOXKH, W HCTOYHUKA OO0BEKTOB ObjectTypeMetadata, mNpeACTaBIAIOIIUX COOOM
OTpaHUYEHHBIE BO BPEMEHHU MTapaMeTPhl pEHACPUHTA JIJISl YKa3aHHON JOPOKKH.

K xaxmomy o0bekTy ObjectTypeMetadata mnpumeHSeTcs METOJA, OIMCAHHBIA B MyHKTE 7.2; OH
WHTEPIIPETUPYET METAJAHHBIE XPOHUPOBAHUS W BBIYUCISET BEKTOPHl YCWIEHHS C WCHOJIb30BAHUEM
KaJIbKYJIATOpa KO3 (UIIMESHTOB YCUIICHHUS, OIIMCAHHOIO B IMyHKTE 7.3. DTO MPUBOAMT K CO3JaHHI0 O0BEKTOB
ProcessingBlock, KOTOpbIE TPUMEHSIIOT OTPaHUYCHHEIE TI0 BpEMEHHU OTIepaIiii 00pabOTKH CHUTHAIOB KO
BXOJHOMY 3BYKOBOMY CHUTHAIly, CO3/1aBas IIPSAMYIO U PaCIIPEACIICHHYIO IIIMHBI, KaXXAasi U3 KOTOPBIX CONEPIKUAT
0 OJHOMY KaHajdy Ha TPOMKOTOBOPUTEIb. OTOT TMOAXOJ U HUHKANCYJIUPYIOUIUH €ro Kiacc
BlockProcessingChannel onucaHsl B myHKTE 6.4.

Pacnipenenennast mmHa IpoxouT Yepe3 6aHK GUITETPOB ACKOPPEISIMH JUTS KOXKJ0T0 KaHaa, a MpsiMast ITHHA
3aJiep>KUBaeTCs sl COrJIacOBaHMs IMepe] MUKIIMPOBAaHHEM B LIEJSIX (POPMUPOBAHUS BBIXOJHOTO CHUTHAIA.
OUALTPHI IEKOPPEISIIUY U 33JCPKKH OIMCAHBI B IyHKTE 7.4,

JTa CTPYKTypa peaausyeTcs B MoIylie core . objectbased. renderer.ObjectRenderer.
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7.2 Kaacc InterpretObjectMetadata

MerananHble XpOHUPOBaHHUA OOBEKTOB WHTEPIPETHUPYIOTCA B Kiacce InterpretObjectMetadata,
KOTOPBI BXOAMT B CTPYKTYpPY KaHana o0paboTKH OJIOKOB.

PUCYHOK 6

IIpumep o6bexToB audioBlockFormat u uHTepnpeTHPYeMbIX KPUBBIX HHTEPIOJISIITHH

Biok A Biox B Biok C Biok D
rtime = 1 rtime = 2 rtime = 3 rtime = 4
duration = 1 duration = 1 duration = 1 duration = 1
jumpPosition = 1 jumpPosition = 1
interpolationLength =0,5
ITapamerpsi P = '
A
D
C
B
A \ /vv\ T /\ /\ / »Bpewms (c)
— — -~ s s -~ PA —~ —~ s i o
< = = = & & S ¢ g 8 &8 &
= 3T 2 8 = 8= 8= b= = = = =
_l _l | ol o I I o I =l ] |
E 5 E E & 2 E & 2 5 & E
z 2 @ z oz 4 z 5 4 z 5 4

BS.2127-06

Jns xaskmoro BXogHOTo 00beKkTa Ob jectTypeMetadata ucnonab3yercs cneﬂymmnﬁ npo1iecc.

- Omnpenensiercst BpeMs Hadalla U OKOHYaHHs Oloka start time m end time B COOTBETCTBUH
¢ myHKTOM 6.5.
— Bpems, korna uHTEpHonsAlMs B JTOM OJOKe 3aKkaHuuBaeTcs, target time omnpenensercs

COTJIACHO CJEIYIOIUM CIy4asM, KOTOpble WUIIOCTPUPYIOTCS COOTBETCTBYIOUIMMH OJIOKaMU
Ha pUCYHKe 6.

A

Ecnu 510 mepBblii 010k mim ecnu end time mpeapiaymiero 6J0ka MEHbILE, 4eM start time
TEKYIIETo, TO:

target_time = start_time.
B

Ecimu ycranoenen (aar bf.jumpPosition.flag u 3nagenune bf.jumpPosition.interpolationLength
He paBHO None, TO:

target_time = start_time + bf. jumpPosition.interpolationLength.

C
Ecmu ycranosien ¢uar bf.jumpPosition.flag u 3aauenue bf.jumpPosition.interpolationLength pasro
None, To0:
target_time = start_time.
D

Ecmu ¢uar bf . jumpPosition.flag He yCTaHOBJIEH, TO OCYIIECTBIICTCS WHTEPIOJAIUS 10
BceMy OJIOKY:

target_time = end_time.
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Bektop  ycmnenus interp to  pacCUMTBIBAETCS € MCIHOJNB30BAaHHEM  DK3EMILIApa

GainCalculator pus Tekymiero 610ka. interp from—3To BEKTOp yCUIICHHS, PACCUMTAHHbIN
JUTSL IPeABIAYIIEero OJoKa.

Ecmm start_time < target_time, co3maercs o0bekT InterpGains ProcessingBlock,

KOTODLIM MHTEPHOMUPYET OT interp from no interp to B mepuox Mexay start time
utarget time.

Ecmn target_time < end_time, cosmaercs oO0bekT FixedGains ProcessingBlock, koTopbrii
npUMeHseT interp_to B mepro Mexy start time u target_time.

Jt0 peanuzyeTcs B Moaylie core.objectbased.renderer.InterpretObjectMetadata.

KanbkyasaTop k03(ppuuueHTOB YCHJIEHUA

Ecmu umeetcs o0bekT ObjectTypeMetadata, 3TOT 00BEKT pacCUUTHIBAET KOA(DOUINEHTH! YCHUICHUS
JUISL KQKJJOTO TPOMKOTOBOPHTEIIS B IIPSIMOM M pacipeaeieHHOM TpakTax. Marepdeiic as 5Toro KOMnoHeHra:

struct DirectDiffuseGains {
vector<float> direct;
vector<float> diffuse;

3

class GainCalc {
GainCalc(Layout layout);

DirectDiffuseGains render(ObjectTypeMetadata otm);
s
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7.3.1 Crpykrypa

CTpyKTypa KaJIbKyJIsTOpa

Pex. MC3-R BS.2127-0

PHUCYHOK 7

K03 uuuenTos ycuienus npu typeDefintion==0bjects

JlekapToBBI KOOP/IMHATHI Tozunus
Y \ 4
Bt Cxema
bIOOP NIYyTH
5 nomg)ni./lx y s R EeRe BOCTIPOM3BEICHHUS
JACKapTOBbIX KOOpauHaT v
KOOpPIAMHATAX >
T [Tonoxenue
v To3unus Okpan T'POMKOTOBOPHTES
y BOCIIPOU3BEICHHS B JIKapTOBO i
Reference_screen >| MacurraGuposasye . ‘ CcHCTEeME KOOpIMHAT
> JKpaHa N no3uumit
) Hcxniouenne 30Hb!
IMosumus
ScreenEdgeLock 4 : v ,
brnokuposka | <—
Ha KpaIo SkpaHa HcxnroueHne
30HBI
Hosumus Macka kanana
b
h 4 Y ;
ChannelLock »! brnokuposka >l brnoxuposka
KaHala KaHalta
l To3uuus
ObjectDivergence > Passesenme
I K mosunmit
Koad . ycnnennsk * *
IHupuna/BeicoTa/TyOnHa > K » -
ITpocTpancTBEHHBII ITpocTpancTBEHHBII
aHOpaMaTop MaHOpPaMATop ¢
Cxema BOCIIPOU3BEACHUS »
Kosdd. yennennskXm *
TloBbImr. MAKIIHP.

Npu HcKmoueHu €
Koadd. 30HBI
ycunennskXn I

Y

CymMmHpoBaHHE
MOIITHOCTH

YcnoBHbIe 0003HAYCHUS

ZoneExclusion

Koadd. yemnennsn
i -y » BXo/HbIE MeTa/laHHbIC

¥ Tonux. MHKILHD.
TPH UCKITFOYEHU M

»  Tlo3umus

Cxema BOCTIPOM3BEICHUS > 30HBL
l Koobd. yonnemman > Koa¢ puumenTst ycumieHust
» Cpena BOCTIpOV3BEICHUSI
— > Koappuument PeA p A
(J am YCUJICHUA
TosbKO OIS PHBII KOMIIOHEHT
i Kosdd. ycunenusn
Tonbko 1eKapTOB KOMIOHEHT
Paznenenne
Diffuse > Ha IPAMOI
1 pacTpeeeRHbi TTonstpHbIE U TEKApTOBHI KOMIIOHEHTHI

Koadd. yennenusn

v
Tpsvbie

KO GUIHEHTB! KODOUITHEHTBI

YCHTICHHS

Koo yenenusan 7 — YHCIIO BBIXOAHBIX TPOMKOTOBOPHUTEIEH

M — 9UCII0 TPOMKOTOBOPHTENEH
B CXEME PaCIOJI0KEHHS
C HCKJTIOUCHHOH 30HO#

Pacnipenienennbie

yeuneHus

k — umcno paseseHHbIX NO3HIIMiL

BS.2127-07
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OTOT KOMIIOHEHT COCTOMT TJIaBHBIM 00pa30M M3 MOJKOMIIOHCHTOB, IICPEYHCICHHBIX B HACTOSIIEM paszelie.
Cxema MIPOXOXICHUS CUTHAJIA MEXTy STUMH KOMIIOHEHTaMH IMTOKa3aHa Ha pucyHke 7. [loBenenue oObekta
ObjectTypeMetadata otm, comepxkaiero atpudyr block format bf, ABasercs ciemyOUM.

K mapamerpy bf.position mnpumensercs mpeoOpa3oBaHHE KOOPAWHAT, OIHCAHHOE
B ITyHKTE 7.3.2, 7S MOTy9YeHus Mo3uInu o0bekTa CartesianPosition position.

[Ipumensiercss MmacmTabupoBaHue dKpaHa C UCIIOIB30BAaHIEM METO/[a, OIIICAHHOTO B ITyHKTE 7.3.3, C
napaMmerpaMu position, bf.screenRef, otm.extra data.reference screen H
bf.cartesian u oOHOBIEHHEM 3Ha4YeHUS POsition. DTOT KOMIOHEHT MHULUATU3UPYETCS C
mapaMeTpaMHu JSKpaHa BocmpomsBeneHus (layout.screen) W CXeMBI BOCHPOU3BEIACHHSA
(layout).

brokupoBka Ha Kparo 3KpaHa IPUMEHSETCS ¢ UCTIOIb30BAaHUEM METO/a, OIIMCAHHOTO B MyHKTE 7.3.4,
¢ mapaMmeTpaMu position, bf.position.screenEdgelock u bf.cartesian u
OOHOBIIGHWEM 3HaueHUs position B COOTBETCTBHH C  PE3yJAbTaTOM. IJTOT KOMIIOHEHT
WHUIMATU3UPYETCsl C TapaMeTpaMu JKpaHa BocmpousBeAeHHd (layout.screen) U CXEMsI
BocrpousBeaeHus (layout).

Ecmu bf.cartesian, To:

*  AJUIONEHTPHUYECKOE TOJOKECHUE KaXIOTO0 TPOMKOTOBOPUTENSI B CXEME PaCIOIOXKCHUSA
layout.without 1fe onpezensercs B COOTBETCTBUH C IyHKTOM 7.3.9, 4T0 1aeT MaccuB
allo channel positions;

*  QIrOpUTM  HUCKIIOYEHHS  30HbI, ONHCAHHBIA B  MOyHKTe 7.3.5, mpuMeHserca K
allo channel positions wu bf.zone exclusion, pmaBag OyneBy Macky
TPOMKOIOBOpUTENEH [l UCKI0YeHUs excluded;

* mpuMeHsercss OJOKMpOBKAa KaHajla B aJIOUEHTPHUYECKOH KOH(QUTypalMy, ONHcaHHas
B nyHkTe 7.3.6, ¢ mapamerpamm position, bf.channellLock u excluded,
OOHOBJIMIOIIAS 3HAUEHNE position,;

B IIPOTHBHOM CJly4ac:

* mpuMeHsercss OJOKMpPOBKAa KaHajla B OTOLEHTPUYECKOH KOHQUrypauuu, ONHMCAaHHAS
B myHKTe 7.3.6, ¢ mapamerpamu position u bf.channelLock, oOHOBISIOMAs 3HAUEHHE
position.

[Mpumensiercss pa3BeJieHHE C TOMOIIBIO METO/a, OMMCAHHOTO B MyHKTE 7.3.7, C TapameTrpaMu
position, bf.objectDivergence u bf.cartesian. B pe3ynbrare nosyqaercs 10 Tpex
pa3HEeCEeHHBIX HCTOYHUKOB C KOA(PQOUIMEHTAMH YCWICHUS ¥ TIO3WUIMSIMH, KOTOPBIC XPaHSTCS
B IepeMeHHbIX diverged gains m diverged positions.

Ecmu bf.cartesian, To:

*  NPOCTPAaHCTBEHHBIM IMaHOpaMaTOp, ONMUCAHHBIM B IyHKTe 7.3.11, mpumeHsiercs K KaKIoH
mosuiy p B diverged positions ¢ mapamerpamu channel positions, p,
bf.width, bf.height, bf.depth, B pe3ynapTare 4ero noJIy4aroT BEKTOPbI YCWICHUS JIs
MaccuBa HEMCKJIIOYEHHBIX TPOMKOroBopurenei. channel positions — 3T0 cmmcok
TO3HINIM HEUCKIIFOUCHHBIX KaHAJIOB, BBI6paHHLIX m3 allo channel pos itions([1], TIOe
excluded[1i] umeer 3HaueHue False;

* OTH BEKTOPHl YCWICHUS MHKIIMPYIOTCS C TIOBBIIICHHEM B COOTBETCTBUM C aTpUOyTOM
excluded, 9ro gaer kKod(QOUIMEHT yCUJICHHS IS KaKJOrO0 TPOMKOTOBOPHUTENS 1, KOTraa
3HayeHue excluded[i] paBHO False, U HOJIb, KOrjaa 3HaueHue excluded[i] paBHO
True, U COXPAaHAIOTCA B IEPEMEHHOM gains for each pos;

B IPOTHUBHOM CITy4ae:

*  TIPOCTPAHCTBEHHBIM TaHOpaMaToOp, OMHCAHHBIA B MyHKTE 7.3.8, NMpUMEHAETCS K KaXIOu
nosuiu p B diverged positions c¢ mapamerpamu p, bf.width, bf.height,
bf.depth, d4Yro [gaeT BEKTOp YCWJICHHUS MO KaXXKIOTO TPOMKOTOBOPHUTENS, KOTOPBIU
COXpaHsAETCs B IEPEMEHHOM gains for each pos.
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- Koadduuunents! ycunenus B nepeMeHHol gains for each pos MHUKIIHMPYIOTCA BMECTE, IPH
5TOM MOIIHOCTb OIIpeZieNseTcs 3HaueHneM diverged gains:

gainsl[i] = \/Z]- diverged_gains [j] X gains_for_each_pos]j,i]?.

— Ecim  Dbf.cartesian ©He 3agaHo, TO K KodddumueHTaM yCWIeHHI gains #
bf.zoneExclusion mnpuMeHseTcS HCKIIOYEHHE 30HBI, KaK OMWCaHO B ImyHKTe 7.3.12, dro
MPUBOANT K HOBOMY BEKTOpPY gains. OTOT KOMIIOHEHT WHHUITHAIM3UPYETCS CO 3HAYECHHEM
layout.without 1lfe.

— Bekrtop gains mpomomusieTcs kodddurnmentamu ycwiennsa kanana LFE co 3nagennem 0, 9ro maet
gains full ¢ ogHMM 3HAa4€HHEM Ha KaKABI TPOMKOIOBOPUTEIb B CXEME DPACIIONOKEHHS
layout.

- gains full pemuTcd Ha OPAMOM M PACHpPENEICHHBIA BEKTOPHI UL YIPAaBICHHA NPAMBIM H
pacnpeseNeHHbIM TpaKTaM{ B 3aBUCHMOCTH OT 3HaueHHs napameTpa bf.diffuse. OTH BeKTOpEI
BO3BpamatTcs B Buae DirectDiffuseGains ¢ arpudyramu:

direct =gains_full x/1—bf.diffuse;
diffuse =gains_full x+vbf.diffuse.

7.3.1.1  O6cyxnenue (mHPpoOpMaAIMOHHOE)

Ha ctpykTypy kanbkynsaTopa K03(Q(OUIHEHTOB yCUIICHUS BIUSIOT CICAYIONINE J1BA IPUHIUIIA.

- Ecmm napaMeTpbl HPUMEHSAKOTCA PEAKO (TO CCTb UCIIOJIB3YCTC JINIIb HeOO0JIBIIIOE YHUCTIO BO3MOXKHBIX
moJiei MeTaHaHHBIX), JKCJIATCJIIbHO COXPAaHUTh OYCBUAHYIO HHTCPIPCTALINIO 3THUX MMAapaMCTPOB.

- Korga wncnonp3yloTcsi KOMOMHAIMM MApaMeTpoB, BBIOMpaeTcs TOT BapuaHT, KOTOPBIA JaeT
MOJIb30BATEI0 HAaUOOIbIIIEe KOJTMUYECTBO BOZMOKHOCTEN ISl Pa3IMYHbIX MOJIE3HBIX NEHCTBHI.

Hampumep:

- brokupoBka kaHata peanu3yeTcs Kak U3MEHEHHE TIO3UINH — €CITH OJIOKMPOBKA KaHalla HCIOJIb3YETCs
cama 1o cebe (¢ cooTBeTCTBYIOIIUM 3HaueHneMm maxDistance), To ucTouHMK KaHada OJIOKUpyeTCs
U3-32 TIOBEACHHWS TOYEYHOTO IIaHOpPaMaropa, OJHAKO OJOKMPOBKY KaHala TaKKe MOXKHO
UCIIOJIb30BaTh C MTapaMeTpaMH PACIINPEHHs, HAIPUMED, ISl CO3/IaHUs TIPOTSDKEHHOTO MCTOYHHUKA C
HEHTPOM B MTO3UIIUHU ONPEICICHHOTO TPOMKOTOBOPUTETIS.

- PaCHpC}IeJ’IeHHOCTB HC CBA3aHa C paCIMPCHUCM — IIYTEM YCTAHOBKU COOTBCTCTBYIOIIUX IMaAPaMETPOB
pacinpeHUA MOXKHO IMOJTYYUTH IMOJTHOCTBIO paCHpe)IeHeHHLIﬁ HCTOYHHK, HO OHU TAKXEC ITO3BOJIAIOT
HCIIOJIB30BaTh JCKOPPECIALIMOHHYIO q)HHBTpaHI/IIO C HCTIOJIHBIMH 3HAYCHUAMU PACIIUPECHUS.

7.3.2 IlpeoGpa3oBanue KOOpAUHAT

B wMmonyne core.objectbased.gain calc.coord trans, KOTOpBIA HCIOIB3YeTCA IS
npeoOpa3oBaHus BXOIHBIX IMO3UIMN B CTAHAAPTHYIO JICKAPTOBY CUCTEMY KOOPJIMHAT, PEATM30BaHO POCTOE
npeobpa3oBaHue KoopauHaT. OH UMEET CIeAYIOIIy 0 CHTHATYPY:

CartesianPosition coord trans(ObjectPosition position);
[Mosummst position cHadasa mpeodpa3yeTcsi B BEKTOP P B AEKAPTOBBIX KOOPAMHATAX.

Eciu 310 ObjectCartesianPosition, TO 2JIEMEHTBHI BEKTOpa P NPEABAPUTEIBHO YCEKAIOTCS JO
nuanaszona [—1,1]:

clip(p,—1,1),

B IPOTUBHOM CJ1y4ac P BO3BpAIIACTCA HCU3MCHHBIM.
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Oynknust ¢ lip onpeaensiercs LIt ACHCTBUTEIBHBIX 3HAYSHUH CIIETYIONIIM 00pa3oM:

a x<a;
clip(x,a,b) =4x a<x<b;
b b<x

U TPUBHUATILHO MPUMECHSICTCS K KAXKIOMY DJIEMCHTY BEKTOpPA.

clip({x,y,z},a,b) = {clip(x,a,b),clip(y,a,b),clip(z a,b)}.
7.3.3  MacmradupoBaHue IKpaHa

KommnoneHnT macmrabupoBaHusi 3kpaHa aeopMUpYeT MO3WIIUH HCTOYHUKOB, KOMIICHCHPYS pasiudus B
TCOMETPHUU DKpaHa MEXKIy MPOU3BOJCTBCHHON Cpefiod U cpeaod BocmpousBeneHus. MHTepdeiic st 3Toro
KOMITOHEHTA!

class ScreenScaleHandler {
ScreenScaleHandler(Screen reproduction_screen);
CartesianPosition handle(
CartesianPosition position,
bool screenRef,
Screen reference_screen,
bool cartesian

)5
};

Hcnonb3yroTces iBa ONpeIeNeHNs dKpaHa.

JTaJIOHHBIH IKpaH

—93T0 3kpaH AudioProgrammeReferenceScreen, napaMeTpbl KOTOPOTO YKa3aHbI B 3JIEMEHTE
audioProgramme, WIKH pa3Mep IKpaHa MO YMOJYAHHUIO B MOJIPHBIX KOOPAMHATAX, €CIH OHHU
HE yKa3aHbl. DTa FeOMETPHsI IKPaHa HCIIOIb30BaIaCh IPH CO3AaHUH METAJaHHBIX.

JKpaH BOCTIPOU3BeACHUS

— 3TO TEOMETpPHS DKpPaHa B Cpejie BOCIPOU3BENIEHHS, B KOTOPOH OyleT MpOCIyINBaThCS BHIXOIHON
CHUTHaJI peHzaepepa.

HOBI/II_II/IPI Ha 5TAJIOHHOM 3KpaHC ,I[e(i)OpMI/IPYIOTCH Tak, YTOOBI OHU OKa3aJIUCh B COOTBCTCTBYIOIINUX MNO3UIUAX
Ha 5KpaHC BOCIIPOU3BCICHUA.

7.3.3.1  BuHyTpeHHee mpeacTaBJIeHUE IKPAHA

Nudopmaruss 06 oboux dKpaHax MOXKET ObITh IMpEACTaBiICHA JIMOO B MOJSPHBIX, JHOO B JEKAPTOBBIX
KoopauHatax (00beKkThl PolarScreen wimm CartesianScreen). B otnuune OT HCXOIHBIX TOJIOXKEHHUN
00beKTa, MEXK/Ty HUMHU HET OYSBHTHON SKBUBAIIEHTHOCTH, HO JIJISl YIIPOIICHUS Pealn3aluy TpeOyeTcs euHoe
MIPEACTABJICHUE dKPaHa, C TIOMOIILI0 KOTOPOTO MOKHO OBLTO OBI TIPENICTABIATE DKPaHbl 000MX THIIOB. Jlis
3TOTO CIY’KHAT CTPYKTypa PolarEdges, B KOTOPOW XpaHITCA 3HAUCHHS a3UMyTa JIEBOTO W MPABOTO KpPaeB
9KpaHa, a TAK)KE BBICOTHI BEPXHETO M HUKHETO KPaeB:

struct Polarkdges {
float left_azimuth;
float right_azimuth;
float bottom_elevation;
float top_elevation;

};

O6BekT PolarEdges cozmaercs U3 JaHHOTO 00bekTa PolarScreen mim CartesianScreen mytem
IpeoOpa30BaHus PKpaHa B LIEHTPAIbHYIO IO3ULIHIO AEKapTOBON CUCTEMbI KOOPIUHAT U B B BEKTOpa (B1OJb
HaTpaBICHUH X U Z), ONpPEACIIOINX MOBEPXHOCTh DKpaHa, C MOCIEeIYIONMM ONpeeicHHEeM a3uMyTa U
BBICOTHI KaXKJI0I'0 Kpasl.
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Hns skpana PolarScreen, Korja.

(¢ = screen.centrePosition.azimuth;

O = screen.centrePosition.elevation;
d = screen.centrePosition.distance;
w = screen.widthAzimuth;

a = screen.aspectRatio,

UCIIONb3YETCs CICAYIOIIas MPOoLeaypa.

— IlenTpanpHas MO3WUIUSA TPEIACTABIAET COOOH MPOCTOE AEKAPTOBO MPeoOpa3OBaHHE ICHTPATHLHOM
TTO3UIIHH:

centre = cart(y, 0, d).

- PaccunteiBarorcs IIUPpHHA U BBICOTAa B ACKAPTOBBIX KOOpAWHATAX:

width =d-tan (%%) ;

height =

— Jlns HaX0KJJeHUs BEKTOPOB X U Z DKPaHa UCIIOJb3YeTCs 3lIeMeHT local coordinate system:

X

ly] =1local_coordinate_system(e,0);
Ly

v, =width Xl

v, =height x1,.

Jos JKkpaHa CartesianScreen screen, KOrma:

screen.widthX;
= screen.aspectRatio,

w
a
UCTIONB3YeTCs CIIEAYIOIas MPoLeaypa.

- HCHTpaJIBHaSI IO3ULUSI MCIIOJIB3YETCsI HEITOCPEACTBECHHO.

centre = screen.centrePosition.

- Brruucisiorcs IIHMPpUHA U BbICOTA:

width =§;
height = width

a

- OmnpenensroTcs BEKTOPHI 9KpaHa X 1 Z:

v, ={width,0,0};
v, =1{0,0,height}.

3ateM MOXKHO c031aTh 00BeKT PolarEdges s 5KpaHOB OOOWX THIIOB:

left_azimuth azimuth(centre — v,);
right_azimuth azimuth(centre + v,);
bottom_elevation elevation(centre —v,);

top_elevation =-elevation(centre + v,).

7.3.3.2 Komnencanus noJjo:xeHus

B HekoTOpbIXx cxeMax BBIBOJAa NpU cartesian==true BepTUKAIbHOE NaHOPAMHPOBAHHE TIEpPEN
clymarejleM MOXeT ObITh JeOPMHPOBAHO. OTO KOMIICHCHPYETCS HCIOJNB30BaHHEM  (YHKIIUH
core.screen common.compensate position:
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{¢',6} "U+ 045" € layout.channel names;

compensate_position(eg,6,layout) = {{cp 0} B ApyrHX Cyuanx

pi(H

— (p, 00pasyeTcs myTeM KyCOYHO-JIMHEHHON MHTEepHOsAIyH 6 oT
{—90,0,30,90}
bi(s)
{30,30,3032, 30};
— @' 00pasyeTcs myTeM KyCOYHO-TMHEWHOM MHTEPIIONIALUM () OT
{-180,—-30,30,180}
bi(s)
{-180,—¢,, ®,, 180}.

7.3.3.3  dedopmanus HanpaBJeHHUs

Hedopmanys nosuuuii ompenensercs B (QYHKIMM core.screen scale.PolarScreenScaler.
scale az el, KoTopas He3aBUCUMO JeOPMHUPYET 3HaUEHUs a3UMyTa U yriia MecTa. C y4eToM aTpudyToB
PolarEdges ref stamoHHOro skpaHa u PolarEdges rep 3KpaHa BOCIPOM3BEACHHUS 3TO paboTaer
CJICYIOIIUM 00pazoM.

— K azumyTy npuMeHsieTcst KyCOYHO-THHEHHAs MHTEPIIONSIHSA, TPpeo0pasyomas 3HaYeHusI:

{—=180,ref.right_azimuth,ref.left_azimuth, 180}

{—180,rep.right_azimuth,rep.left_azimuth, 180}.
- K yriny MecTa nmpuMeHseTcsi KyCOYHO-ITMHEHHAST MHTEPITOIISIS, TPeo0pas3yronas 3HaueHHS:

{—=90,ref.bottom_elevation,ref.top_elevation, 90}

{=90,rep.bottom_elevation,rep.top_elevation,90}.

Pesynbrar MTOMEIIAETCS B (GYHKITHIO core.screen scale.PolarScreenScaler.
scale position, koTopasg NpUMeHseT METO scale az el K KOMIIOHEHTaM a3uMyTa M yrijla MecTa
JIEKapTOBOTO BEKTOPA, OCTABIISS PACCTOSIHIEC HEM3MEHHBIM.

7.3.34  HHTepnperanmsi MeTaJaHHbBIX

Ecau ycraHoBneH napameTrp screenRef U OPenCTaBlICH 3KpaH BOCIPOU3BEAECHUS, TO IMO3HULMS IIEPENACTCS
nocpezncTBoM QyHKMH PolarScreenScaler.scale direction ¢ 3TalOHHBIM 5KPaHOM U OKPaHOM
BOCITPOM3BEICHUS. B IPOTHBHOM CiTydae MO3UIIHS BO3BpaIIaeTcs 0€3 n3MEeHEHHH.

Ecau napameTrp screenRef He 3a/laH WM 9KpaH BOCIPOU3BEICHUS HE yKa3aH, TO MO3ULMUS BO3BPALLAETCS
0e3 u3MeHeHH. B IpOTHBHOM cliydyae MoBeACHHUE 3aBUCUT OT (uiara cartesian.

— Ecmu YCTaHOBJICH (bnar cartes ian, TO TIPUMCHACTCA MaCH_ITa6I/IpOBaHI/Ie B MOJIAPHBIX
KOOpAWHATAX U KOMIICHCAUs IIyTEM HpeO6pa3OBaHI/I$I, OIMMMCAHHOI'0 B MYHKTC 10. 1, 4YTO OacT HOBYIO
nosutmio {x',y’, z'}:

{p,0,d} point_cart_to_polar(position.x,position.y,position.z);
{ps, 05} scale_az_el(y,0);

{Psc, 05.} = compensate_position(gs, 8, layout);

{x',y',z'} =point_cart_to_polar(@s. 0., d).
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— B nporuBHOM ciyyae K KOMIIOHEHTaM a3UMYTa W yIrja MecTa IMO3ULUUU HPUMEHSETCS METOJ
scale az el.

7.3.4  DBJOKHpPOBKA Ha KPalo IKpaHa

KoMmnoHeHT OJIOKMPOBKH Ha Kparo SKpaHa U3MEHSET MO3UIUH HCTOYHUKOB TaK, YTOOBI Pa3MECTUTh HCTOUYHHK
Ha yKa3aHHOM Kpato 3kpana. OH UMeeT cleIyonui narepderc:

class ScreenkEdgelLockHandler {
ScreenkEdgelLockHandler(Screen reproduction_screen);

CartesianPosition handle_vector(
CartesianPosition position,
ScreenEdgelock screen_edge_lock,
cartesian=False

)5

tuple<float, float> handle_az_el(
float azimuth,

float elevation,

ScreenEdgelock screen_edge_lock

)s
¥
IIpy MHMIMATU3AMU 3TOT KOMIIOHEHT IpeolOpasyeT reproduction screen B 00bekT PolarEdges
polar edges, Kak yka3aHo B myHkTe 7.3.3.1.

Meton handle az el HE3aBHCHMO U3MEHSET a3MMYT M YTOJ MECTA, YTO MIPUBOJUT K HOBBIM 3HAYCHUAM
a3uMyTa ¥ yrja Mecra.

— Ecim screen edge lock.horizontal wumeer 3Hauenue LEFT, TO yCTaHABIMBAETCS
3HaYeHHUE asuMyTapolar edges.left azimuth;ecau RIGHT, TO yCTaHaBIMBACTCA 3HAYCHUE
asuMyTapolar edges.right azimuth; B IpOTUBHOM Cilydae a3MMYT OCTACTCS HEU3MEHHBIM.

- Ecin screen edge lock.vertical umeer 3Hauenue TOP, TO yCTaHABIIMBAETCA 3HAYEHHE
yriia Mecra polar edges.top elevation; ecim BOTTOM, TO yCTaHAaBIMBAETCS 3HAYEHHE
yria Mecta polar edges.bottom elevation; B IPOTHBHOM ClIyda€ yrojl MECTa OCTaETCs
HEU3MEHHBIM.

Ecmu ¢nar reproduction screen He yCTaHOBIIEH, TO U3MEHEHHE MOIOKEHHS HE TPOUCXOUT.

O6paboTka MPOM3BOIUTCA B HOJISIPHOM 001aCTH, MO3TOMY IMO3UIMHU B JEKapPTOBBIX KOOPJAMHATAX CIEAYyeT
npeIBapuTeNbHO  npeobpazoBaTh. Ecaum  BmecTo Meroga handle az el HCHONb3yeTcs METOJ
handle vector, To npuMeHseTcs Npeodpa3oBaHKE Tya U OOPATHO.

— Ecmu ycraHoBneH ¢rnar cartesian, TO mpuUMeHsieTCS MacITa0UPOBAaHUE B MOJSPHBIX
KOOpAWHATAX U KOMIICHCAUs IIyTEM npeo6pa3OBaHI/m, OIMMCAHHOI'O B TYHKTC 10. 1, 4TO NacT HOBYIO
nosutmio {x',y’, z'}:

{®,0,d} =point_cart_to_polar(position.x,position.y,position.z);
{ps,0,3 =handle_az_el(y,H,screen_edge_lock);

{@sc,05c} = compensate_position(egs, 6, layout);

{x',y',2z'} =point_cart_to_polar(@ 0. ad).

- B IIPOTUBHOM CJIydya€ K KOMIIOHCHTaM a3uMyTa M YyIjJla MECTa IO3UIUN NPUMEHACTCA MCETOI
handle az el.

DTOT KOMITOHEHT peann3yercs B Mollyle core.screen edge lock.ScreenEdgelLockHandler.
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7.3.5 MHckiioyeHune 1eKapTOBOIi 30HbI

ANTOPUTM HCKIIIOUEHHs] JAEKapTOBOM 30HBI HAUYMHAETCS C IIOJIHOM CXEMBl BOCIPOU3BENEHUS B BUJC
channel positions wu o0pabaTeiBaeT 00BEeKTEI ExclusionZone, 4ToOBl ONpPENEIHTh, KaKHe
TPOMKOTOBOPHUTEIH CIEAYET UCKIFOYUTD — COOTBETCTBYIONINH anToOpyUTM ormcaH B myHkTe 7.3.12.1. Kaxmpiid
TPOMKOTOBOPHTEINb, KOTOPBIH, KaK yCTAaHOBJICHO, HAXOIUTCA B JIIOOOH U3 00NacTe, yka3aHHBIX OOBEKTOM
ExclusionZone, HCKIIOYAETCS, W €CJIM 3TO NPUBOAUT K YMEHBUICHUIO pAga TPOMKOTOBOpPUTEIEH
(c 0IMHAKOBBIMU KOOPAMHATAMHU Y U Z) A0 OJHOI'O TPOMKOTOBOPHTEIISA, TO BCE TPOMKOIOBOPUTEIH 3TOTO psila
HCKITIOYAIOTCA, TaK YTO OCHOBHBIC CBOWCTBA, ONpe/IelieHHbIE I TOYSYHOro anopamaropa B myHkre 7.3.10,
COXPaHSIOTCS.

Ecau mponccC NpUMEHCHUA NCKIIFOUCHUA 30HbBI MOT OBl IMMPUBECTU K UCKIIFOUCHUIO BCEX I’pOMKOFOBOpHTeJ’IefI,
TO TPOMKOT'OBOPUTECIIN HE UCKIIIOYAIOTCH.

Hakonen, co3maeTcs Marpuua NOBBIIAIOMIETO MHUKIIMPOBAHMS, KOTOpas mpeoOpa3yeT KaHajibl B
COKpAIIIEHHOI CXeMe pacIooKeHHs B UCXOIHbIE KaHaIbl TIOJHON CXEMBI C €IMHUYHBIM YCHUIICHUEM.

Orto peanusyerca B Moaylle core.allocentric.apply zone exclusion.

7.3.6  baokupoBka KaHajaa

BiokupoBKka KaHaga peanusyercs Kak npeobpasoBanue nosumuid. Eciu ycranosien snement channelLock u
IPOMKOTOBOPUTENIb HAXOMUTCS B JHMala3oHe, yKa3aHHOM B dnemeHte MmaxDistance, To mo3umms
MpeoOpasyeTcsi B MO3MIIUI0 TPOMKOTOBOPHUTEIIS, ONMKAWIIYI0 K UCXOAHOH. [Ipu OTCYyTCTBMM MeTaJaHHBIX
divergence, extent, zone exclusion u diffuse ucroyHmk OymeT BOCIPOU3BOAMUTHCS HEIOCPEICTBEHHO
BBIOpPaHHBIM TPOMKOT'OBOPHUTEIICM.

Knacc objectbased. gain calc.ChannelLockHandlerBase HMEET CIEAYIOILYIO CHTHATYDY:

class ChannellLockHandlerBase {
ChannellLockHandlerBase(Layout layout);
CartesianPosition handle(
CartesianPosition position,
optional<ChannellLock> channellLock,
vector<bool> excluded,

)5
}s
excluded — 2TO MacKa HCKIIOYEHHS KaHAJOB, YKa3bIBaloIlas, KakKWe I'POMKOTOBOPHUTEIHN CIENYET
HWTHOPUPOBATh, KOTOPAsl UCIOJIB3YETCs TOJIBKO B a/UIOLEHTPUYECKOM TPAKTE, MOCKOJIBKY TOJIBKO TaM I10CIIE
HUCKIKOYCHHS 30HbI BBIITOJIHACTCSA 6JIOKI/Ip0BKa KaHajia.

Hnsa  sroueHtpuueckoro  Tpakta ChannellLockHandlerBase — HacTpauBaeTcs B Kiacce
core.objectbased. gain calc.EgoChannelLockHandler.

Jna  ammoneHTtpuueckoro  Tpakra ChannellLockHandlerBase — HacTpamBaeTcss B Kjacce
core.objectbased. gain calc.AlloChannelLockHandler.

B sromeHTpHYeckoM pexuMe paccMaTpUBacMble IO3WUIUH TPOMKOTOBOPHUTENEH MPEICTAaBIAIOT COOOH
HOpPMAaJIM30BaHHbIE peaibHbIE TO3WIIMM TPOMKOrOBOpUTENEH B layout, a B aUIOLEHTPUYECKOM — 3TO
ITO3ULMK B COOTBETCTBHHM CO 3HaYeHHEM core.allocentric.positions for layout (layout),
KaK OTHcaHo B myHkre 7.3.9.

Jlia mpuMeHeHusT MeTaJaHHbIX OJIOKUPOBKH KaHala UCTIOIB3YeTCs CIEAYIONas poIeaypa.

— Ecnu 3naueHne excluded He paBHO None, TO Ha CHEAYIOUIMX IIarax TPOMKOTOBOPUTENIH,
I KOTOpBIX excluded [n]==True (n — 3T0 N-if TPOMKOTOBOPHUTENH), HE PACCMATPHUBAIOTCS.

— Eciu channellock uMeer 3HaueHue None, BO3BpAIIa€TCS UCXOIHAS 10 3L,
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- Ecimm channellLock.maxDistance He paBHO None, pacCUHTHIBACTCS PaccTOsSHUE £, MEXKIY
MO3ULKENH KaXJOro I'POMKOIOBOPHUTENA M 3HAYEHHEM position M ompenenstoTcss B KauecTBE
BO3MOXKHBIX TPOMKOT'OBOPHUTENIEH BCE IPOMKOTOBOPHTENHN, PACCTOSHUE IO KOTOPHIX (B Mpenenax
HEKOTOpOro Aomycka) Menblile channellLock.maxDistance.

- Ecnr BO3MOXHBIX TPOMKOTOBOpPHUTEIIEH HE BBISIBJICHO, BO3BpalIaeTcs position.

— B Habope BO3MOXKHBIX TPOMKOTOBOPHUTENICH OIPENEISIOTCS TE U3 HUX, KOTOPbIE HAXOIATCS OJIMKe
BCEro K TO4YKe position. B sromeHTpuyeckoil KoH(HUTypamwm HCHOIB3YETCS paccTosHue £,
MEXIy position M KakObIM TPOMKOTOBOPHTENEM, a B aJUIONEHTPHUYECKOH — B3BEIICHHOE
paccTosiHUE MEXAy position ©W KaXIpIM TPOMKOTOBOPHUTENEM. B3BelIEHHOE pacCTOSIHUE
PacCUMTHIBACTCS CISAYIONIMM 00pa3oM:

2 2 2
dw; = \/Wx X (xo - xspkri) + wy X (3’0 - YSper-) +w, X (Zo - Zspkri) '
rie;
— 1 .
W, = E'
wy, = 4,
w, =32.

— IIpu oTcyTCcTBUU OJIMKAKMIIIETO TPOMKOTOBOPHUTENS (B MpEeiax HEKOTOPOro JOIycka) U3 Habopa
ONMKaRIINX TPOMKOTOBOPHUTENEH BBIOUPACTCS TPOMKOTOBOPHUTEIHh C HAWBBICIIAM MPUOPHTETOM.
[TopsimoK MPHOPUTETHOCTH TPOMKOTOBOPUTENICH OMpPEIeNseTCs IMyTeM JEKCHKOrpa@uuecKoro
CPaBHCHUS KOPTEXKA:

{181, 6, |ol, @},

rae @ u 0 — nelCTBUTENbHBIE a3UMYT M YrOJ MecTa T'pPOMKOroBopuTeNs. Uem HIbke 3Ha4YeHHE
KOpTeXa, TEM BBIIIE MPHOPUTET — HAWBBICHINKA MPHOPUTET MMEIOT TPOMKOTOBOPHUTEIH C MAallbIM
aOCOIIIOTHBIM YITIOM MECTa, Jajiee ciellyeT yroj MecTa, 3aTeM aOCOJIOTHBIN a3uMyT W, HAKOHEI],
a3UMYT.

- B03BpamaeTc;1 Oo3nnust BBIGpaHHOFO T'POMKOT'OBOPUTECIIA.

7.3.7 Pa3zBenenue

PasBeznenne peanusyercs myTeM A00aBJIeHHS IBYX JOMOJTHUTEIBHBIX TO3UIMN HCTOYHUKOB P; U P, CjeBa U
CrpaBa OT HMCXOJHOTO TIOJIOKEHWS MCTOYHHKA P.. Kaxmas mo3unus MCTOYHWKA CBS3aHAa CO 3HAUYCHHUEM
Kod(puIMeHTa yCUIeHus g;, g. ¥ gr-

MeTtanannsle pa3BeneHust MHTEpHpeTUpyIoTcs QyHKIMel core.objectbased.gain calc.diverge
CO CJIENYIOIIE CUTHATYpOi:
tuple<vector<float>, vector<CartesianPosition>> diverge(
CartesianPosition position,

ObjectDivergence objectDivergence,
bool cartesian

)5
Ota (QyHKUMS NPUHAMAET TPEXMEPHYIO MO3UIMIO (B JAHHOM Cllyyae BBIXOJ (DYHKUIUHU OJIOKMPOBKA KaHalla)
Y MIpUMEHSET METaJlaHHbIe pa3BellcHUs, BBEICHHbIE B objectDivergence. Co3galoTcs TpU MO3ULUHU
NCTOYHHUKOB C COOTBCTCTBYIOI]_II/IMI/I KO3(1)(1)I/II_II/ICHT3MI/I yCI/IJ'IeHI/IH, Kaxaass Hu3 KOTOpLIX nepe;[aeTcsl
B HpOCTpaHCTBeHHLIﬁ naHopaMaTop 1L peH}.‘LepI/IHFa.

Pacdet 5Tix K03 GUIUEHTOB YCUICHHS U TO3UINN ONMCaH HUXKE.
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7.3.71  Pacuer k03¢ PuIIEHTOB yCHIIEHUS

Jia narHOTO 3HaUEHUS X aTpubyTa objectDivergence.value paccuduTHIBAIOTCS TpU K03 PrmmenTa
YCUJICHHUS:

9=9r=,7
3TO yIOBIETBOPSIET CIEAYIOUIMM TpeOOBaHUSM:
- VX, 91+ 9r+9c.=1,

- x=0=>g9,=9,=0Ag. =1,

1 1
- x:;ﬁgl:gr:gczg,

1=9,=9-=05Ag.=0.

- X
7.3.7.2 Pacuer nmo3uumi

[TomydeHHble MO3UIMK 3aBUCAT OT ¢uiara cartesian B Qopmare Onoka. Eciu ycraHoBiieHbl (uaru
azimuthRange u cartesian wim ecim Quar positionRange yCTaHOBIEH, a cartesian — Her,
BBIJIAETCS TIPEAYNPETUTETHHOE COOOIICHHE.

7.3.7.2.1 TloBenenue npu cartesian==true

Korga position npuHuMaer 3HayeHue p, a objectDivergence.positionRange — 3HaUYCHUE X,
HEHTpalIbHAast TO3MIUS MPOCTO CMEINAETCS BICBO U BIPABO HA X BJOJIb OCH X M ycekaeTes 10 [—1,1]:

Pc = Cllp(p, _1'1);
p; =clip(p—{x0,0},—11);
p, =clip(p+{x,0,0},—1,1).

Oynknus ¢ lip onpenensiercs B mynkre 7.3.2.
7.3.7.2.2 TloBenenue npu cartesian==false

Jist manHOTO 3HAYEHMs @ aTpudbyTa objectDivergence.azimuthRange MO3UIMHA PacCUYUTHIBAIOTCS
TakuM 00pa3oM, YTOOBI C TOYKH 3PEHUS CIyIIaTelsl JICBBI M MPaBblii NCTOYHWKHA OBLIM CMEIICHHI Ha a
TPayCoB BJICBO U BIIPABO OT IIEHTPA U BCE TPU UCTOYHHMKA HAXOIMINCH HA TIPSIMOU JTUHUH.

DTO IOCTHraeTCs MyTeM ONPEIEIICHHs TPEX MO3MIIHIA, PACIIOI0KEHHBIX BOKPYT OCH +Y Ha pacctosaud d =||
pc |2, Tae p. — McxomHAas MO3UINSA HCTOYHHKA:

P'; = cart(a,0,d);
P',. = cart(—a,0,d);
P'. = cart(0,0,d).

3aTeM OHM IOBOPAYUBAIOTCS BOKPYT MCXOJHOTO HANPABICHNUS HA HCTOYHUK C IIOMOIIHIO0 MATPHIIBI BPAIICHUS
M, KOTOpast ONpeEeNAeTCs TaK, uTo P, OTOOPAKAETCS HA UCXOIAHYIO TIO3UIUIO UCTOUHUKA P

[PLPr P =M- [P, ']
7.3.8  IoaspHblii NPOCTPAHCTBEHHBIH MAHOPAMATOP

O0paboTka mapaMeTpOB MOJSPHOTO MPOCTPAHCTBEHHOro MaHopamaropa ADM ocylecTBiIseTcs B Kiacce
core.objectbased.gain calc.PolarExtentHandler; I CO3JaHUS BEKTOpa YCHIICHHS
TIPH 33JIAHHBIX TTApaMETPaxX MOJOKEHUS U PACIIUPECHUS B HEM HCITOJIbB3YIOTCS MOJIYJIN, OITUCAHHBIC HUXKE.

HHTepdetic k 3TOMY KI1accy:

class PolarExtentHandler {
PolarExtentHandler(PointSourcePanner psp);
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vector<float> handle(
CartesianPosition position,
float width,
float height,
float depth);

};

PUCYHOK 8

CTpyKTypa 006padoTunKa paciiupeHus

ITosnoskeHwue, MUPUHA, BEICOTA, TIIyOHHA

Mo mndukarms
pacumpeHus
Pactumpstromuit 5 [onosxenme,
1.2\ L mupuna, BbicoTa
aHopamarop
- Meros- TTonsprbrit
3yeT - TPOCTPAHCTBEHHBI I
. MaHOPAMATop
I/Icrlon_bsyer Becosas
\ J N Hcnons- by
o 3yer 1.2
Toueunslit
TlaHOpamarop Muxkmumposanue
OO6paboOTUHK pacIIHPEHNsI B MOJSIPHBIX KOOPANHATAX l

N ko3 prrmeHTOB

VYenoBHbIE 0603HAUEHNUS yCuIICHUA
» Koodduuments ycunenus L Kaxioro
TPOMKOTOBOPUTENS
Bxonnble MeTajanHbIe BS.2127-08

Crpykrypa knacca PolarExtentHandler moka3aHa Ha pUCyHKe 8.

BHyTpeHHE 3TOT O0BEKT COAEPKUT CChUIKY Ha PolarExtentPanner, kak omucaHo B myHkre 7.3.8.2,
KOTOPYIO OH HCHOJIB3YET JUIsl BEIYUCIICHUSI BEKTOPOB YCHIICHUSI.

IMapametpsl width (ummpunaa), height (BbicOTa) M position (MOMOXKEHHE) TOHKHBI TyOINPOBATHCSA U
U3MEHThCsl it 00paboTku mapamerpa depth (TinyOnHa) M KOMIOHEHTa paccTOsSHUA position; 3tu
napameTpsl MepeaaloTcsl Yyepe3 MOJSPHBIA MPOCTPAHCTBEHHBI MAaHOPaMaTOp JJIsl TEHEPUPOBAHUS BEKTOpa
YCHJICHHSI Uil KaXIOro TPOMKOTOBOPHUTENS M, HAKOHEN, 3TH BEKTOPhl YCHJICHHS CMEIINBAIOTCS.
Ora nporieaypa onucada B nmyHkre 7.3.8.2.

B pexnmax mpocTpaHCTBEHHOTO PEHJIEPUHTA B MOJIIPHBIX KOOPIUHATAX JUIsi TeHEPUPOBAHHS KO DUIIHEHTOB
YCWJIEHHUS TPOMKOTOBOPHUTENIEN UCTIONB3YETCS PaCIIMPSIONINI TaHOpaMaTop, ONMCAaHHBIN HIDKE.

7.3.8.1 Pacuiupsioniuii nanopamartop

dopmMa pacpoCTPaHEHHBIX HCTOUHUKOB OMPEACISIETCS B pEHAECPEPE C MOMOIIBIO BECOBOM (YHKIIMH, KOTOpast
MpY 3aJJaHHOM TPEXMEPHOM HAMPABICHUH TO3BOJIET PACCUMTATh BEC JAHHOTO HAMPABJICHUSA. DTOT BeC
MOXHO paccMaTpuBaTh Kak CHIIy 3BYKa, KOTOPYIO JaHHBIH OOBEKT JODKEH BOCIPOW3BOIMTH B JIaHHOM
HanpasieHun. Hanpumep, 11 pacmoioxeHHOTO MEPe CAYIIaTeIeM HCTOUHHUKA, KOTOPBIH B ITUPUHY OOJbIIIE,
4eM B BBICOTY, MOXKHO HCIIOJIb30BaTh BECOBYIO (DYHKIIMIO, MOMOOHYIO TOW, KOTOpas MpeACTaBicHA Ha
pucynke 10.

[Monmy4uB a7 KaXI0TO TPOMKOTOBOPUTENS KOI(D(DUIIMEHTHI YCUIICHHUS, OTPAXKAFOIIHE 3Ty BECOBYIO (DYHKITHUIO,
W TPUMEHSS 5TH KOI(PQPHUIMEHTH YCHICHHUS K MOHO(POHHYECKOMY OOBEKTY, a TaKKe TPHUMEHSS K
pE3YIABTUPYIOIIAM  KaHalaM  JICKOPPEISIHOHHYI0  (QUIbTpAIMio, MOXHO CO3/laTh  BIICUYATIICHUE
PacpoCTPaHEHHOTO WU MPOTSHKEHHOTO MCTOYHHKA 3BYKa C 33JaHHBIMH [TapaMeTpaMy PaCcIINpEHUsI.
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Jlis  BBIYMCIICHUS BEKTOpAa YCWICHHMS JUIS 3aJlaHHOW BECOBOM (DYHKIIMM UCHOJB3yeTCS Kiacc
SpreadingPanner.

Habop u3 1652 BupTyasibHBIX MO3MLWH, MCHOJB3YEMBIH B PaCIIMPSAIOLIEM MaHOpaMaTope, ONmpeAessieTcs
CIIEAYIOIINM 00pa3yM.

Jis kaxgoro yriaa mecra 0 B amanazone ot —90° mo 90°, BKIrOYAIOMIEM NSATh MIATOB, PACCUMTHIBACTCS
KOJIMYECTBO TOYEK 7, KOTOPBIE JOJDKHBI OBITh pABHOMEPHO PACIIPENEICHBI 0 OKPY>KHOCTH MPH 3TOM YTIIe
MecTa, YTOOBI JOCTHYB MPUOTU3UTENBHO OAHOPOIHOH IIIOTHOCTH HA TIOBEPXHOCTH €IMHUIHON chepsl:
, 360
n = — cosH
5
n = max(round(n"), 1)

Manee, 15 Kaa0ro 3Ha4eHus i B auanasone oT 0 10 N — 1, BKIIOYHTEIBHO, PACCUNTHIBACTCS a3UMYT (:
360 :
¢ = =
n

Pe3ysnbraToM sSBISIOTCS IeKapTOBBI KOOpaUHATHI ToukH (@, 0, 1).

OOBeKTBl 3TOr0 THHA COAepKaT HAaOOp MO3MLHMHA BUPTYAIbHBIX HCTOYHHMKOB M BEKTOP YCHJICHHMS
TPOMKOTOBOPHUTEINS ISl KaXAOU U3 3TUX MO3HULIMM.

HpI/I BKJIIOUCHHH CUCTEMBI TOUCUHBIN IMaHopaMaTop BBIYUCIIACT BEKTOP YCUIICHUA JIA Ka)KI[OI\/'I MO3UIIHH.

J1ist BBIYMCIIEHUSI BEKTOpA yCUIICHUS JUIsl TaHHOM BeCcOBOM (DYHKIIMU 3Ta BecoBasi (GYHKUUS IPUMEHSIETCS K
MO3ULMSIM BUPTYAJIBHBIX MCTOYHUKOB. Pe3ylbTHpYIOIUI BEKTOP YCHIEHHSA IS KaXKIOrO BHPTYaIbHOTO
HMCTOYHHUKA YMHO)KA€TCs Ha IPEIBAPUTEIHHO PACCUNTAHHBIE BEKTOPHI YCHIIEHHUSI TPOMKOTOBOPHUTENEH, TaK YTO
MOJTy4aeTCs] OAMH BEKTOp YCWJIEHHS A KaXJOro TPOMKOTOBOpHUTENsA. 3aTeéM OH HOpMalIM3yeTcsl II0
MOILHOCTH JJIs1 OJYYEHHsI OKOHUATEIBHOIO BEKTOPA YCHIICHHUSL.

Oto peanusyeTcs B Moaylle core.objectbased.extent.SpreadingPanner.

7.3.8.2  IIpocTpaHCTBEHHBIil peHIEPHHT B MOJSIPHBIX KOOPAWHATAX

[poneaypa, ucnonb3yemasi jijisi pacueTa K03(QOUIMEHTOB YCHIICHUSI TPOMKOTOBOPHUTEIICH JIJIs TapaMeTPOB
position, width, height u depth B HOJMSAPHBIX KOOpAUHATAX, SIBISETCS CIEITYIOUICH.

— [TapameTp depth wuHTEpHpeTupyercss Kak [Ba paclHpOCTPAHEHHBIX HCTOYHMKA C OJUHAKOBBIM
HaIlpaBJICHUEM, HO pa3HbIMU PACCTOAHUAMMU. Paccrosanus 0 KaXKI0ro0:
depth}
2

depth}
5 .

)

dq
dp

max {0, Il position ll,+

max{O, | position ll,—

— Jns  KaxIoro pacCTOsiHMST € TOMOIIBI0  MOJSPHOTO MPOCTPAHCTBEHHOIO IaHOopaMmaropa
BBIYMCIISIOTCS. BEKTOPBI YCUJIIEHUSA g’1 " g'z C WCIIOJIb30BAHMEM MapaMeTpa position, a Takxke
napamMeTpoB width um height, H3MEHEHHBIX C IIOMOIIBI OINMCAHHOW HWXKE (QYHKIMH
MOAU(DUKALIMN PACIIMPEHUS B MOJIIPHBIX KOOPIUHATAX.

- BCKTOPBI YCHIICHUA CMEIIUBAIOTCA IJIA IOJTYYCHUA BEIXOJJHOT'O BEKTOPA YCUWICHUA 8, TIC §; — BEKTOP
YCWIICHUA I i-ro TPOMKOT'OBOPUTECIIA:

_|gryitgrp i
8=\ 2

7.3.8.21 ®ynkuusa moguduKanuu pacuidpeHusi B OJSPHbIX KOOPAUHATAX

OyHKIMA MOAM(UKAIMH PACIIUPSHUS WCIIONB3YETCS Ui W3MEHCHUS MapaMeTPOB IIUPUHBI W BBICOTHI
C YYETOM PacCTOSHUSI.

OHa uMeeT CleayIoe CBOMCTBRA:

— npu distance = 0 pacmmpenue Becerna coctasisieT 360°;
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npu distance = 1 ucnonab3yeTcs UCXOAHOE 3HAYCHUE PACIIIUPCHHS,
npu distance > 1 pacupeHne yMEHBIIACTCS C YBETHICHUEM PACCTOSHIS,

npu 0 < distance < 1 pacmmpenue uzMeHsiercsi BOKpyr 3Hauenus distance = 0 mo Gomee
KpyTOH KpUBOW MEHBIIMMU IIAraMHU.

@Oynxuus MoaudUKauy pacInpeHns B 3aBUCHMOCTH OT IIApaMeTpoB extent u distance ompenensercs
CJIeIYIOIINM 00Pa30M.

Pacmmpenne B rpamycax JIWHEWHO MpeoOpa3yeTcss B PaCHIMPEHHE BAOIb OCH X C MHUHUMAaJIbHBIM
pasmepoMm size:
min_size =0,2;

(1-min_size)Xextent
360°

size =min_size +

Ecnu o0OpasyeTcs HpsMOYTOJIbHBIA TPEYTOJbHUK, €r0 MpHJIekKaIlas CTOPOHA U MPOTHBOJIEKAIIAS
CTOpPOHA — 3TO PacCcTOsIHME. 3aTeM O00pa30BaHHBIM YIOJI MCIIONIB3YETCs IJISl ONpENesIeHUs] HOBOTO
3HAYEHUS PACIIMPEHHUS; OHO PACCUUTHIBACTCS AJs paccTosHus 1 u 3Hauenus distance:

180 .
e, =4X —X atan2(size, 1);

180 . .
eq =4X—X atan2(size,distance).

Jns oOpatHOoro mpeoOpa3oBaHUsl €; B HCXOTHOE 3HAYCHHE paclIMpeHHs, KOorja ey = eq,
IIPUMCHSCTCA KyCO‘-IHO-J'IHHefIHaH HWHTCPIOJIALUAL

extent X Z—d eq < eéy;
extent_mod = ! eq—e,
extent + (360° — extent) X ———

eq = €.
360°0—e, 4 1

Oto peanusyeTcd B Moayle core.objectbased.gain calc.PolarExtentHandler.extent
mod. ®opma GpyHKIMH MOTUPHUKALINN PaCIIUPEHHS IOKa3aHa Ha pUCYHKE 9.

Paciuupenue (rpaaycsr)

PUCYHOK 9

q)yHKlll/lﬂ MOHl/l(l)l/lKaIIMM PacliMpeHus AJI pacipoCTPAHEHHBIX HCTOYHHUKOB B MOJIAPHBIX KOOPAUHATAX

360 .
330
300 N

270 ——
240 ~. = \
210 Sl \

180 =
150 = s
120 ”

0,75 1,00 1,50 1,75 2,00

Paccrostane

0,00 0,25 0,50 1,25

BS.2127-09

[MPUMEYAHMUE. — Kaxxnas nuHAS TOKa3bIBACT, KaK M3MEHSIETCS BHIXOJHOE 3HAUEHUE PACIIUPEHHS B 3aBUCIMOCTH OT
paccTosiHus T JaHHOTO BXoaHOro 3Hadenus. [Ipu distance = 1 pacmmpeHue He U3MEHSETCs, IOATOMY, HalpuMep,
caMasi HIDKHSISL JIMHUSL TOKa3bIBAaeT, KaK PE3YJbTUPYIOLIEE PACHIMPEHHE HU3MEHSIETCS C PACCTOSHUEM IPU BXOJIHOM
3HaYeHuu pacmupenus 0.
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7.3.8.2.2 TlousipHblii MIPOCTPAHCTBEHHDbII MAHOPAMATOP

Jlmst oOpaboTKM BCETO aMara3oHa TMO3WIMK M 3HAYCHWU pacIIdpeHus, paspermeHHplx B ADM, mepen
MPUMEHEHHEM TIOJSPHON BECOBOM (YHKIHMH HE0OXOAMMO MOIuGUIUpOBaTh pasmep. Kcmomp3yrorcs
CJIeIYIOLIHUE IIIary.

MoudunnpoBaHHbIe NIUPUHA W BBICOTA BRIUUCIIOTCS Kak max{width, 5°} u max{height, 5°},
OHM HCIONB3YIOTCS M TOJIy4EHUS BEKTOpa YCHUJIEHHS C pacllUpeHHeM (g C IOMOIIBIO
pacuIupsIoIero naHopamaropa, OmucaHHoro B myHkre 7.3.8.1, ¥ momsapHoil BecoBoll (pyHKIMH,
ONMCAaHHOW HUXKE.

Ilonoxxenue nepenaercss B TOUCUYHBIN MaHOPaMaTOpP JUISl MTOJIyYE€HHUSI BEKTOpA YCHUIIEHUS TOYEUHOTO
MCTOYHHKA Jp.

,Z[Ba BCKTOpa CMCIOUBAKOTCA JJIA IOJYYCHHS TakKoro BEKTOpa (g, ‘ITO6I)I AJI HYJEBBIX 3HAYCHUI
IIUPUHBI ¥ BBICOTHI HCIIONB30BAIUCH HMCKIIOYUTENHPHO KOI(P(PHUIMECHTH YCHICHHS TOYECYHOTO
HNCTOYHMKA, HO €CJIM HIMpPHHA WJIX BBICOTA ITPEBBIIIAIOT 50, TO HCIIOJB3YIOTCA HCKIIOYUTCIBHO
MPOCTPaHCTBEHHBIE KOI(D(PUIIMEHTHI YCUIICHHS:

gi = \/pgsz,i +1-pgp

rue.

p = Clip (max(wid;h,height) ’ 0'1)'

DT0 HEOOXOAUMO IS TONASPKKH MaTbIX 3HAUEHUH pacIIupeHus. 3Mech HeHyJIeBas 4acTh MPOCTPAHCTBEHHON
(YHKIIUH TOJDKHA OBITh JOCTATOYHO OOJIBIION, YTOOBI OXBATUTh HECKOJIBKO TOUYEK BBIOOPKH IS MOJTyUCHUS
IUIABHBIX KO3(G(MUIIMEHTOB YCUJICHHS, a 3TO MPEAIOoJiaraeT TaKoi MUHUMAJIbHBIA Pa30opoc, KOTOPBIA MOXKET
0Ka3aThCsl OOJIBIIE JKETaeMON BETUUNHEI.

Oro peaqmsyercs B MoAyle core.objectbased.extent.PolarExtentPanner.calc pv
spread.

7.3.8.2.3 TIlonsipHas BecoBasi PyHKIUS

BecoBass ¢yHKUMS Ui NPOCTPAHCTBEHHOI'O DPEHAEPHUHIAa B IOJSPHBIX KOOPAMHATAX IapaMeTpU3yeTcs
TPEeXMEPHBIM JEKapTOBBIM BEKTOPOM position, a Takke ymiamu width m height B rpaamycax.
[TockonbKy KOMIOHEHT PpacCTOSIHUS JUIS NO3MLUUHM HE HCIOJIB3YeTCs, 3TO MOXKHO PaccMaTpuBaTh Kak
HaIpaBJICHUE.

BecoBast GyHKITHS BEITIISIIUT CISTYIOIIAM 00pa3oM.

Brruncnsercs maTtpuia moBopota, kotopas oroOpaxkaer monoxenue {0,1,0} (HemocpencTBeHHO
nepes1 cylaTesieM) Ha TIOJIOKEHHE UCTOYHMKA. DTa MaTpHIla MPUHUMAET (GOPMY TIOBOPOTA BOKPYT
toukn {1,0,0} ¢ mocnenyronm nmoBoporom Bokpyr touku {0,0,1}. Dto peanmusyercss B Momylie
core.objectbased.extent.calc basis.

Ecmu  BbIcOTa OOJNBIE INMUPHUHBL, TO YIS YIPOIIEHWS BBIYMCICHUS CHCTEMa KOOPIUHAT
NepeBEPTHIBACTCA, TIOCKOJIBKY BeCOBasi (PYHKIMS Uil KICTOYHHMKA IMPHUHOW W W BBICOTOH h Oyxaer
TaKOM ke, KaK BecoBasi (PyHKUMS AJSl MCTOYHMKA IIMPUHON h M BBICOTOH W, moBepHyTOro Ha 90°
BOKPYT MCXO/IHOTO MoJIokeHus. J{71s1 aToro nepemenssle width n height MeHs0TCA MecTaMu, Kak
U CTPOKH X M Z MaTpulbl noBoporta. Cm., HanpuMep, pucyHkH 10 u 11, Ha KOTOpBIX O/HA U Ta XKe
¢dopma moBepHyTa Ha 90° (0e3 yuera nedopmanuM, BBI3ZBAHHOM HCIOJIB3YEMBIM METOAOM
MIPOCTIMPOBAHU ).

Tenepp mnpuONMXKEHHAS BecoBas (GYHKIMS paBHA | BHYTPH MAaKCHMANbHO CKPYTJIEHHOTO
npsMmoyronpHuka width X height (cramwmon) B mpocTpancTBe asumMyT — yrom mecrta
C HECKOJIbKUMH MOAU(DHUKAITUSIMH.

*  CKpyrIJIeHus MPeICTaBIAIOT COO00H Jyru OKPYKHOCTH B JEKAPTOBOM MPOCTPAHCTBE, TAK KaK BEC
paccunThIBaeTCA HA OCHOBE yIJIa MEKAY ABYMs BEKTOpaMH C HadajloM B HMX IeHTpe. Korma
width = height, BecoBas ¢pyHkuus nmpeacrapiseT cob0il OKPY>KHOCTb.
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[puwidth > 180° mmpuHa yBennuuBaeTcs Tak, 4To Koraa oHa gocturaet 360° cKkpyriieHHbIE
YacTH TIOMHOCTBIO TEPEeKPBIBAIOTCA, 00pasys "momocy", B KOTOpOi BecoBas (YHKIHS HMEET
OJIMHAKOBOE 3HAYECHHE ISl BCeX MO3UINK Ha OHOMN H TOM ke BbicoTe. CM. pucynku 12 u 13.

ITo xpasm BecoBoil ¢pyHKIMHM m00aBisieTcsl 3aTyxaHue; Bec magaetr ¢ 1 go 0, korga yrioBoe
pacCTOSTHUE OT BEJTMYHMHBI pacmupeHus nocturaer 10°.

Ota QyHKIMA peanusyercs B MoJylle core.objectbased.extent.PolarExtentPanner.get
weight func.

PUCVYHOK 10
Honsipuasi BecoBast pynxnus niasg width = 90°um height = 30°
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PUCYHOK 11
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PUCVYHOK 12
Monsipuas BecoBas pynxnus aasa width = 300°u height = 30°
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PUCVYHOK 13
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0,00

7.3.9  Ilo3uumu rpoMKOroBopuTeieil B 1eKAPTOBOii cUCTeMe KOOPAHHAT

[ Toro 4TOOBI NCTIONIB30BAaTh TOUEUHBIN JEKapTOB MAHOPaMaTOp, ONUCAHHbIHN B myHKTe 7.3.10, HeoOxoxumo
HaWTH MMO3UINIO KaXKI0TO TPOMKOTOBOPHUTEIIS B CXEME PaCIO0OKEHHSI.

WuTtepdeiic kK 3TOMy KOMIIOHEHTY SIBJISIETCS CIEYIONIAM:

vector<CartesianPosition> positions_for_layout(Layout layout).

[pexae Bcero, TabiMIIa MO3KMIIMK, COOTBETCTBYIOIIMX layout . name, IpuBecHa B myHkre 11.2.

Jns kaxnoro kaHana channel B layout.channels, mapaMeTpel X, y ¥ Z BBIXOJHOHN MO3ULIUU
CartesianPosition onpeaenstorcs cleryOmuM 00pa3oMm.

- Ecnu channel . name paBHo M+SC nunu M—SC, To:

{x,v,2} = point_polar_to_cart(channel.polar_position.azimuth,0,1).
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CnexyeT OTMETHTh, YTO JTO NpEANojaracT aOCOMIOTHYH TOYHOCTh THpeoOpa3oBaHHS
point polar to cart.Ha npakTuke no3uuuu ciaeayer H3MEHHTh TAKUM 00pa30M, YTOObI:

e z=0;

*  KOOPAMHATHI Y 00OMX IKPAaHHBIX IPOMKOIOBOPHUTEIICH ObLIN MICHTHUHBIMHE;

*  KOOpAMHATBIL X OOOMX DJKpPaHHBIX TPOMKOTOBOPUTENICH OBUTM TOYHO CHMMETPHYHBI
otHOcuTenbHO 0.

- B npotnBHOM ciyuae 3HaUeHHs OepyTCs U3 CTPOKH TabIUIIHI ¢ MMeHeM channel . name.

Oto peanusyercs B Moaylie core.allocentric.

7.3.10 To4euHsblii NIAHOPAMATOP B IeKAPTOBOM cUCTEMEe KOOPIAMHAT

ANTOPUTM JIEKapTOBOTO TOYEYHOTO MAHOPAMHUPOBAHMS COCTOMT M3 TPEXMEPHOTO PACIIMPEHUS KOHICHIINU
naHopamaTtopa "c JBOWHBIM OamaHcoM'", KOTOpas IIUPOKO HCIONb3yeTcs B TNpouM3BoAcTBE 5,1- u
7,1-xaHampHOTO 0OBEMHOTO 3BYKA.

BXo/iHbIe IaHHbIE TAHOPAMATOPA COCTOSAT U3 TIOJNIOKEHUS 00BEKTA [Dox, Poy, Poz] ¥ TONOKEHNH N BBIXOIHBIX
IPOMKOTOBOPHUTEINCH, BCE B JICKApTOBBIX KoopauHaTtaX. OOO3HAYMM MOJOKEHHE -0 FPOMKOTOBOPHTEIIS

[Psx (7)) Psy () Psz ()]

Yro KacaeTcst CXeMbl PACIIONOKEHUs] TPOMKOTOBOPHTEINCH, TO JJIsI TOYSYHOTO MaHOpamMaTopa HeoOXOoIuMO
COONFO/ICHHE CIEAYIOMHNX YCIOBUH, YTOOBI (aHTOMHOE HU300pakeHHe OO0BEeKTa MOXKHO OBLIO TOYHO
pa3MecTUTh B JIIOOOM MECTe MOMEIICHUS.

— I'POMKOrOBOPUTENH AOJKHBI OBITH CIPYIIITMPOBAHBI B OAHY MM HECKOJIBKO AUCKPETHBIX IIIOCKOCTEH
B U3MEPEHNH Z.

— I'pOMKOTOBOPUTENN B KKAOH MIOCKOCTH JOJKHBI OBITh CTPYNIUPOBAHEI B OJWH MM HECKOJIBLKO
JUCKPETHBIX PSAZOB B U3MEPEHUH Y.

— B mo6om psaay, tme —1 <y <1 (ToecTth B M000M ALy, HE TEPECEKAIONIEM IMEPEIHION WM
3aJTHIOI0 CTEHY MOMEIIICHHS ), TPOMKOTOBOPUTEIHU JTOJKHBI HAXOUTHCS B MOJMOKEHUAX X = 1 ux =
—1.

- Ka>1</:[a5{ no3unurs rpOMKOTOBOPUTEIIA JOJLKHA HAXOAUTHCA HA MOBCPXHOCTU KY6a IIOMCIICHUA, TO
€CTb Ha IT0JIy, Ha MMOTOJIKC WJIM Ha CTCHAaXx.

- [To3uiuy, COOTBETCTBYIOIIUE JTHUM YCIOBHSIM, OIPEICISIOTCS C TOMOIIBIO  IPOLEAYPHI,
TpuBeIeHHON B yHKTE 7.3.9.

[Mpubnuzutenbable KO3(QOUIMEHTH YCHICHHS TPOMKOTOBOPUTENCH Il JAHHOW TO3HMIUM HWCTOYHHUKA
OIpEENATCA CIeYI0IUM 00pa3oM.

— HaxonsT ypoBHU TPOMKOTOBOpPHUTENICH BBINIE M HUKE WUCTOYHHKA M BBIYUCISIFOT KOA(QUIUSHT
YCHIJICHHS Z I 00OUX 3THX YPOBHEH Ha OCHOBE TOJIOKCHHUH YPOBHEH Z M HICTOYHHKA.

— B xaxoMm u3 HaliICHHBIX YPOBHEHW HAXOJAT pAJl TPOMKOTOBOPHUTENEH Mepel HCTOYHUKOM U 3a HUM
U pacCUUTHIBAIOT KOAPPQUIIMEHT YCWICHUS Y JUIA KaXKJIOTO M3 JTHX PSJIOB B 3aBUCHMOCTH OT
IIOJIOXKEHUSA Y PSAAOB U UCTOYHUKA.

— B kaxx1oM 13 HallICHHBIX PSIOB HAXOAST Iapy IPOMKOIOBOPHUTENIEH CIIEBA U CIIPABa OT UCTOYHUKA

W BBIYUCIIAIOT YCUIICHHUE 110 OCHU X JIA KaXXJ0I'0 U3 I3THUX FpOMKOFOBOpI/ITCJ'Ieﬁ B 3aBUCHUMOCTHU OT
ITOJIOKCHUA X FpOMKOFOBOpPITeJ'IefI N UCTOYHHKA.

Byner BbIOpaHO /10 BOCEMH TPOMKOTOBOPHTENEH; Ui KaKIOTO U3 HUX KOAP(POUIMEHT YCWIICHHs paBeH
X X Yy X z; Ipyrue rpoOMKOTOBOPUTEIN HMEIOT HYJIEBOE YCHIICHHE.

Tounast cnenuuKanis airopuT™Ma MPUBEICHA HIDKE, JUIL KAKIOrO TPOMKOTOBOPHTENS j BBIYHUCISIETCS
koo durment ycunerust gP" (jy, jy, j). Caemyer oTMETHTb, YTO KakIyl OCh MOKHO OTIENHTH; TAKKe
nonesHo 3ameTuth, uto gPOMt(x,y,z) = gPOMtx(x) X gPO"ty(y) X gP°™z(z) m urTo B KadecTe
MPOMEKYTOUYHBIX 3HAYEHHH B AITOPUTME (PUTYPUPYIOT TPH HE3aBUCUMBIX KOI(D(PHUIIHEHTA YCHIICHUSI.
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epsilon = 0.001 //manasa nonoxumesnbHAA KOHCMAHmMa

//simplification: ucnone3ylime obbekmHO opueHmupoBaHHy cucmemy KoopOuHam, maxk 4mobel
obvekm
//Bceeda Haxodunca 6 cucmeme KoopduHam
for (j = 1 to N)
{
p_sx(J) -= p_ox
p_sy(j) -= p_oy
, p_sz(j) -= p_oz

for (j = 1 to N)
{
//KosgpuyueHm ycuneHua no ocu Z
z_this = p_sz(j)
//Hatimu epomkozoBopumenu B8 Opyzoli nnockocmu no Opy2yw CmopoHy om obbvexkma
if (z_this >= 0) {
z_other = max({p_sz : p_sz < z_this})
} else {
z_other = min({p_sz : p_sz > z_this})

if (isempty(z_other)) {
gz = 1.0
} else if (sign(z_other) == sign(z_this)) {
gz = 0.0
} else {
gz = cos(z_this / (z_other - z_this) * pi /2)
}

//Koa¢puyueHm ycuneHua no ocu Y
//cpedu epomkozoBopumeneli 6 smol naockocmu. . .
p_sx_plane = p_sx({i:abs(p_sz(i) - z_this) < epsilon})
p_sy_plane = p_sy({i:abs(p_sz(i) - z_this) < epsilon})
y_this = p_sy(3)
//...Halmu 2pomkozcoBopumenu B 6auxaliwem pady no Opyzyw CmopoHy om obvexkma
if (y_this >= 0) {

y_other = max({p_sy_plane : p_sy_plane < y_this})
} else {

y_other = min({p_sy_plane : p_sy_plane > y_this})
}
if isempty(y_other) {

gy = 1.0
} else if (sign(y_other) == sign(y_this)) {

gy = 0.0
} else {

gy = cos(y_this / (y_other - y this) * pi /2)
}

//KosgppuyueHm ycuneHua no ocu X
//cpedu epomkozoBopumenel 6 smol naockocmu u 6 smom pAady...
p_sx_row = p_sx_plane({i:abs(p_sy_plane(i) - y_this) < epsilon})
x_this = p_sx(3j)
//Hatmu e2pomkoz2oBopumenu B 6auxalwem cmonbye
if (x_this >= @) {
x_other = max({p_sx_row : p_sx_row < x_this})
} else {
x_other = min({p_sx_row : p_sx_row > x_this})
}
if (isempty(x_other)) {
gx = 1.0
} else if (sign(x_other) == sign(x_this)) {
gx = 0.0

53
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} else {

gx = cos(x_this / (x_other - x_this) * pi /2)
}
g_point(j) = gx * gy * gz

CrnenyeT OTMETUTH, YTO HEHYJICBOC YCWICHUE OYIyT MMETh He 00Jiee BOCBMU T'POMKOTOBOPHUTEICH U UTO
CyMMa KBapaToB KOd((HUIIMEHTOB YCWIIEHHS TPOMKOTOBOPHTENS BCerna paBHa |, mosTOMy orepanus
MIaHOPaAMHUPOBAHUS SBIISIETCS SHEProcOeperaromien.

OT10 peanusyercs B MOyJle core.point source.AllocentricPanner.

7.3.11 JlexapToB NPOCTPAHCTBEHHBII MAHOPAMATOP

[IpocTpaHCTBEHHBIN TAHOPAMAaTOP MpeIHA3HAYEH I BEIYUCICHNS KOA(PPUIIMEHTOB YCHICHHS U KaKIOTO
TPOMKOTOBOPHUTENSI B CXEME pACIONIOKEHUS BBIXOJHBIX TPOMKOTOBOPHUTENIEH C YYETOM TIONOXKEHHUS W
pacuipenus o0bekToB. Lleab pacuiupeHus — caenaTh Tak, YTOObI OOBEKT Ka3alcs KpyIHee, TaK 4YTO MPH
MaKCHMaJIhbHOM PAaCIIMPEHUH OOBEKT 3aIoNHSAeT cO0OM BCe MOMEIIEHUE, a MPH HYJIEBOM IPEICTaBISCTCS
TOYEYHBIM OOBEKTOM.

J171s1 3TOr0 MPOCTPaHCTBEHHBIN MAHOPAMATOP PACCMATPUBACT CETKY U3 MHOXKECTBA BUPTYaJIbHBIX HICTOUYHUKOB
B nmomemeHnu. Kaxxaplit BUpTyalbHBIA NCTOYHHUK BO30YKIaeT TPOMKOTOBOPUTENH TOYHO TaK K€, KaK JF000H
06T)CKT, HpCI[CTaBJIHCMI)II\/'I C IMOMOIIIBIO TOYCYHOI'0 ITaHopamMartopa. HpI/I 3alaHHbIX 3HAUYCHUAX ITOJIOKCHUA U
pacipeHns 00beKTa IPOCTPAHCTBEHHBIN HAaHOPAMATOp ONpPeeIsAeT, KAKOH U CKOJIBKO U3 3TUX BUPTYaJIbHBIX
HCTOYHUKOB BHOCAT CBOM BKJIAJ.

s Toro utoObl paccuMTaTh KOIPQPHUIMEHTHI YCHIICHUS IS Pa3HECEHHOTO OOBEeKTa, HEOOXOIUMBI
crenaymolue mard. boiee moapodHoe 00bICHEHHE KaXIOr0 U3 MIaroB MPUBOJIUTCS B OJHOM U3 CJICAYIOIINX
MOApAa3AeoB.

1 IIpenBapurensHO cMacTabMpOBaTh TapaMETPhl PaCIIUPEHUSI.
2 PaccuuTarh TOUeUHBIE KO3()(DUIIMEHTH! YCHIICHHS JIs1 BCEX BUPTYalbHBIX HCTOUHHKOB.
3 OObeHUTE Bce KOX(PQPUIMEHTH YCWIEHUS OT BHUPTYalbHBIX HMCTOYHHKOB B IOMEUICHUH,

YTOOBI TOJyYUTh BHYTPEHHHE POCTPAHCTBEHHBIE KOAPPUIIMEHTHI yCUICHUSL.

4 OO0beTMHUTD BCe KOAPPUIMEHTHl YCHIICHUSI OT BUPTYIBHBIX HCTOYHUKOB IO KpasiM IMMOMEICHUS,
YTOOBI TOJYYUTh KPaeBble IPOCTPAHCTBEHHBIE KO (HUINEHTHI YCUIICHHUS.

) OObelMHUTE BHYTPEHHHE M  KpaeBble IPOCTPAHCTBEHHbIE KOID(MUIMEHTH  YCHIICHHS,
YTOOBI MOJTyYUTh OKOHYATEIbHbIE TPOCTPAHCTBEHHBIE KO (UIIMEHTH! YCHIICHHUS.

6 OObEeIMHUTh OKOHYATEIbHBIC MMPOCTPAHCTBEHHBIE KOIPQGUIMEHTH YCHJICHHS C TOYCUHBIMH
KO3 UITUEHTaAMHU YCUJICHUS I 00BEKTa.

JlexkapTOB IIPOCTPAHCTBEHHBIM ITaHOPAMaTOp peanu3yeTcs B MOAylne core.objectbased.allo
extent.get gains.

7.3.11.1 TIlpenBapuTe/ibHOe MACIITAOMPOBAHME NAPAMETPOB PacIIMPEeHHs

[lepen BhruMcIeHWEM JIFOOBIX KO3(D(HUIIMEHTOB ycuieHHWs 3HAYCHHUS NapaMeTPOB  PACHIMPEHHS
MacIHITa0UPYyIOTCsI, YTOOBI BecoBas (YHKIUS MCTOYHHMKA paboTasia 0ojiee WMHTYHTUBHO TIOHSTHO.
[Moss30Barens BocpuHUMaeT 3HaueHns s € [0,1], koropbie mpeobpasyroTcst B (hakKTHUECKOE pacIIUpEeHUe,
UCroibp3yemMoe anroputmMoM B jauanasone [0; 2,8]. IIpeoOpa3oBaHHE BBIIOIHAETCS KyCOYHO-TMHEHHON
¢byukimeit, onpenenennoi mapamu 3nauenuii (0,0),(0,2; 0,3),(0,5;1,0),(0,75;1,8), (1; 2,8), koropsie
MOKa3aHbl Ha pUCYHKE 14. MakcuManbHOE 3HaUeHHE 2,8 TapaHTUPYET, YTO KOT'/1a yCTAHOBJICHO MAaKCUMAITLHOE
pacmupenne (1,0), 0OBEKT MEHCTBUTENHLHO OXBATHIBAET BCE IOMEIIeHHE. B manmpHEHIeM mnepeMeHHbBIC

Sx» Sy, Sz CCBhUIAKOTCA Ha BXOAHBIC 3HAYCHHUA PAaCIINPECHUA ITOCTIC npeo6pa30BaHH$L
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PUCVYHOK 14

Kycouno-1uneiinoe npeodpazoBanue Mexkay napamerpamu pacmupenuss ADM n
BHYTPEHHHMH 3HAYEHHSIMH PACIIMPEHHUs AJITOPUTMA
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I[J'IH COXpaHCHUA XKEJIAEMOT'0 IOBECACHUA IIPU ISKCTPEMAJIbHBIX 3HAYCHHUAX PACIIUPECHUSA NPHUMCHAIOTCA

MUHUMAIIbHBIE 3HAYEHUS Sy, Sy, S; CIHEAYIOIMM 00pa3oM:

) 2 ) 2 2
S, = max (s —) S, = max (s —) S, = max (s —)
X X' Nye—1/)" 7Y Y'Ny-1)’ "% Z'N,~1
OTH OTpPaHUYEHHBIE 3HAYEHUS Sy, Sy, S, UCTIONB3YIOTCS BO BCEM JITOPUTME.

7.3.11.2 Pacuer k03¢ PULINEHTOB YCUICHUS BUPTYATbHBIX HCTOYHHKOB

CeTka BUPTyaNbHBIX UCTOYHHMKOB OIPEAEIACTCS KaK CTaTHYecKas MpsMOYrojbHas paBHOMEpHas CEeTKa U3
Ny X Ny, X N, y3noB. DTa ceTka OXBaThiBaeT Auana3oH nosumuii [—1,1] B xaxaom usmepenun. II0oTHOCTH
YCTaHaBJIMBACTCA TaKUM 00pa3oM, 4TOOBI B THIIOBOH CXEME PACHOJIOKEHHUSI MEXIY TPOMKOTOBOPHUTEISIMU
HaXOJMJIOCh HECKOJIBKO HMCTOYHUKOB. OMITUPUYECKOE TECTHPOBAHME IOKA3ajo, YTO MOJIXOJIas CeTKa
BHUPTYaJIbHBIX HCTOYHUKOB co3faercs nmpu Ny = Ny, = N, = 40, Jlng 0603HaueHHs] BO3MOKHBIX KOOPUHAT

BUPTYQJIbHBIX HCTOYHUKOB HCHOJIB3YOTCS CUMBOIIBL (X, Y, Zg). KaxIIplii BUPTyabHbIil UCTOYHHUK CO3/IaET

oint
Ha00p KO3 (UITUEHTOB YCHUIICHUS gf

pPacToyOXKeHHsI B COOTBETCTBHM C alNTOPUTMOM JIEKAPTOBOTO TOYEYHOTO MaHOpamaropa, OMHCAHHBIM B
nyHkre 7.3.10. Cnexyer OTMETHUTb, YTO €CIM KaKHe-THOO TPOMKOTOBOPUTENH HCKIIOYEHBI U3 CXEMBI
PACIIONIOKEHHS AITOPUTMOM HUCKITFOUSHHUS 30HbI (CM. IyHKT 7.3.5), To mpu pacyere k03QHUIMEHTOB YCHIICHUS
HCIIONIB3YETCSI COKPALIEHHAsI CXEMa PACIIONIOKEHUS TPOMKOTOBOPUTEIIEH.

(Xs, ¥s) Z5) U1 Kaxzaoro rpomkorosoputens j = 1, ..., N; cxembl

7.3.11.3 O6veaunenue k03¢pPUINEHTOB YCHIEHHS BUPTYAJIbHBIX HCTOYHHKOB B NOMeIlleHHH

[Tomoxxenne u pacmmpenne o0beKTa (xo, YorZo» Sx» Sy» sz) HCTIONB3YIOTCS JUISl BEIYHCICHNUS Habopa BECOBBIX
KO3 (UITUCHTOB, KOTOPBIE OMNPEACTSAIOT BKIAJ KaXJIOT0 BUPTYyaIIbHOTO WCTOYHMKA B KOHEYHBIN
ko3 duuuent ycunenus’. BecoBble K03(Q(QHMIMEHT KaXI0r0 BUPTYalbHOTO HCTOYHMKA O00O03HAYAKOTCA
W(xs, V1 Zs» X0, Yor Zo» Sx» Sy SZ) W UCIOJB3YIOTCS JUI MAacIITaOUpPOBAaHUS TOYEYHBIX KOI(D(DUIMEHTOB

1 Jlns cxem pacmonoxenuss 0e3 IpOMKOrOBOPHTENCH HHMKHErO yPOBHS JMANA30H BUPTYalbHBIX HCTOYHHKOB
B M3Mepennn Z opranuueH auamnasonom [0,1], a pekomenayemoe 3nauenue N, pasuo 20.

2 Jlns cXeM pacIONOKeHHs 0e3 IPOMKOrOBOPHTENEH HMKHErO0 YpOBHS B QIrOPUTME PACLIMPEHHS B KAueCTBE
MOJIOKEHHST OOBEKTOB B M3MEPEHUH Z HCIIONb3yeTcs Z, = max(p,,, 0). B nportuBHOM ciydae z, = p,,. s Bcex
CXEM PACIIOJI0KEHUS B AITOPUTME PACHIMPECHHUS HCIIONB3YETCs Ta JKe Mo3uIus X, Y, 4TO U B TOYCYHOM IMaHOPAMAaTope

(TO €CTh Yy = Poyr Xo = Pox)-
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YCWJICHHA IJId KaXXOO0I'0 BHUPTYAJIbHOI'O MCTOYHHKA. Ilocne B3BeHIMBaHUS KOB(i)(bI/ILII/IeHTI)I yCujieHus BCEX
BUPTYAJIbHBIX HCTOYHUKOB CYMMHUPYIOTCS IJId NOJYYCHHA BHYTPEHHUX MPOCTPAHCTBEHHBIX K03(1)(1)I/IHI/ICHTOB
YCUIICHHA:

inside point
i X Zyy Syy Sy, S = wilXx Zs, X Z5, Sy, Sv,S,) X (g X Zs).
S S“4Ss
g] ( 0 Y01 20:Sx: Sy, z) Zx Vs,Z ( 50 Vs1Zsy X0, YorZos Sx» Sy» z) g] ( 51 Vs s)

OpHaKO MPOCTPAHCTBEHHBIH AITOPUTM KOMOUHUPYET KOAP(MUITUCHTHI YCUIICHHSI BUPTYAIbHBIX HCTOYHUKOB
TakuM 00pa3oM, YTO OHH M3MEHSIOTCS B 3aBUCHMOCTH OT pacIIipeHns o0bekTa. B olmieM Buae 3T0 MOXKHO
OIMKCATh CIEAYIOUICH (HopMyIIOit:

1
p
inside point

p
gj (xo:J’o:Zova:Svaz) = Z [W(xs: VxrZs) xonovZovavSvay) X gj (xsv YSst)]

Xs)Ys/Zs

3aBUCAIMN OT pacHIMpeHHs TIOKa3aTeldb CTEeNeHW P YIpaBiseT IUIABHOCTBIO YCHICHHUS MEXIY
TPOMKOTOBOPHTEISIMHU. DTO 00€CTIEYMBACT OJHOPOIHBIN POCT OOBEKTA MPH MAJIBIX 3HAYCHUSIX S ¥ PaBIIIBHOE
pacmpenesieHie SHEPTUH 0 BCEM HaIpaBJICHHUSM MU OOJBIINX 3HAYCHHSX S. 151 TOro 4TOOB! BEIYUCIIHTS P,
CHayYaJia BBIIIOJIHAETCS] COPTUPOBKA {sx, Sy, sZ] B TIOpsiIKe YOBIBAHMS C MOTYYECHHEM YIIOPSIOYCHHON TPHAIbI
{s1,5,,53}. 3arem 9Ty TpHaay MOXKHO OOBEANHHUTD, YTOOBI MOIYUHTH Y3GHEKTUBHOE pacIIUpEHHE:

6 2 1
Seff =951 +552 +§S3'

JUJist CXEM C OJJHOM IUIOCKOCTBIO PACTIONIOKEHUSI [POMKOTOBOPUTENIEH, TAKUX Kak 0+5+0, WiIK B Cllydae eCciiu
NpPYMEHEHHE MCKIKOYEHHS 30HbI NMPUBOJAMT K COKPAIEHHIO CXEM DPACHOIOKEHHs 10 OJHOM IUIOCKOCTH,
CHayaia BBINONHAETCS COPTHPOBKA {Sy, sy} B TOpSAKE YOBIBAHHS C IMOJYyYEHHEM YIIOPSAOYEHHON Maphl
{s1,5,} u onpenensercs:

_3 1
Seff = 151 +ZSZ'

His cxem pacnojioxenus 0+2+0 (cTrepeo) wid B ciydae €CJIM HMCKIIIOUEHHE 30HBI CBOJUT HAOOD
IPOMKOTOBOPHUTEJICH K OJHOMY DALY Seff = Sy

3arem 3(1)(1)6KTI/IBHOG pacoinpeHuC HCIOJIb3YCTCA JId BBIYHUCICHHA KYCOYHO-OIIPCACIICHHOI'O ITOKAa3aTeJIsd
CTCIICHU:

6 IPH Serfp < 0,5;
P =06 — g x e

B JIpYTUX CJy4dasx,
Smax—0,5
TAE Smax = 2,8, TaKk 94TO MPU MaKCHUMAaJILHOM 3HAYCHHUH S P = 2.

BecoBast ¢yHKIUS Takke MOXKET 00padaThBaTh KXY OCh OTAEIBHO, U €CIH UCIIOJIB3YIOTCS OTICIbHBIC
BeCOBbIe ()YHKIINH, TO BBIUMCIICHE PACITUPEHHS B IIEJIOM YIPOIIACTCS:

W(xsv Vs1ZsX0: Y01 201 Sx1 Sy, Sz) = Wx(xs' Xo, Sx)Wy (ysr Yo Sy)Wz(st Zo» Sz)-

BriOpannble GyHKIMU BBIDIAAAT KaK HEUTO CpeHee MEeXAY KpyraMmu U KBajapatamu (wim B 3D-Bapuanre —
MeXIy cepamu U KyOaMn):

Wx (p' 0, S) = Wy (p) o, S) =
. 3/p— 4-.
wz(p.0,5) = 10_mm([5(pT)] '6’5) X cos (S 37T[)

inside

DTO 03HAYAET, YTO g j

MOXKHO YIIPOCTUTH J0:

insid
g}nsz e(xo’ Yor Zo» Sx» Sy Sz) = fjx (x,, Sx)ij(yo, Sy)sz(Zo: Sz),
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pi(H

fjx (xo: Sx) sz [gpomtx (xs)Wx (XS, Xo0» Sx)]p )
f}y(yO’S:V) = Zy [gz'minty(ys)wy(ys' }’mSy)]p ,
7o) =S |00 W, s 20,5 -

CrietyeT OTMETHTb, YTO JJIs CXEM, OTPAHHYCHHBIX OHOM IIOCKOCTHIO PACHONIOKEHHSI TPOMKOTOBOPHUTEIICH,
fi*(20,s;) = 1, a nns onHoro psana rpomkorosoputenedt fi*(z,, s,) = f]-y (Yo, sy) =1.

Kpome Toro, ouen» Mmanbie 3Hadenus fj(c,s) (107%%) okpyrasroTcs D0 Hyds BO H30eKaHHE TOTEPH
3HAYMMOCTH B OTIEJIBHBIX PEATU3AIHSIX.

K ng‘de NPUMEHSETCS HOPMATH3aLIHs:

mstde insid 2
lnszde Z"[g;lml e] > tol;
= Z [ mstde

B PYTHUX CIy4astX,
rae tol = 1075,

7.3.11.4 OO0bennHeHne KpaeBbIX KOIQPHUINEHTOB YCUICHUS

Eite 00O M3MEHEHHE 3aKII0YAaeTCS B TOM, YTO IO ICTETHUYESCKUM COOOPAKEHUSIM BaXKHO MMETh PEKUM, B
KOTOPOM MPOTHBOIOJIOKHBIEC TPOMKOTOBOPUTENTH HE BO30YKAAIOTCS. ITO JOCTUIAETCS YTEM HCIIOJIb30BAHUS
BUPTYaJbHBIX HCTOYHHUKOB, PACMOJOKEHHBIX TOJBKO MO KpasMm. JIjis oOpabOTKM ONpeAeTICHHBIX CXEM
PacIoIOKEeHUsI TPOMKOTOBOPHTENICH KaK OCOOBIX CITy4yaes:

. dim = 1 ans cxeM pacIojokKEHHUs ¢ EAMHCTBEHHBIM PsIZIOM IPOMKOT'OBOPHUTENIEH ITOCIIe TPUMEHEHHS
UCKITIOUEHHMs 30HbI (Harpumep, 0+2+0);

. dim =2 qnd cxeM ¢ €JUHCTBEHHOM IUIOCKOCTBIO PACHOJIOKEHHUS I'POMKOTOBOPHTENIEH IOCie
IPUMEHEHUS UCKITFOUYEHH s 30HbI (Harnpumep, 0+5+0);

. dim = 4 nns cxeM ¢ Oojee yeM JIBYMs Pa3JIMYaOIIMMUCS 110 BBICOTE INIOCKOCTAMH PACIOIOKEHHS
POMKOTOBOPHUTEIIEH MOCIe MPUMEHEHHUSI HCKITIOUYEHHs 30HbI (Hampumep, 3+7+0 u 9+10+3); u

. dim = 3 B Ipyrux ciydasx.
Torna kpaeBbie KOAQOUIMEHTHI YCHUIICHHS:

l
92 (X, Y0, 20,52, 5y, 5;) = b (26, 5,) 7 (0 SO Yor 53)

b;e”<zo,sz)13- (X0, 51} Vor 5)
;7 Ceor SO Oor ) (0r5)
7" o 81 Oor 8 0r5:)
5] Vor )1 Chor S (Z0r52)
+b7 (Yo, 5y) i (or S (20,52,



58 Pex. MC3-R BS.2127-0

rae:
point — _10 _1 0. . P d :4.
floor(zo s) =119 (zg ,0w(—=1,0; z,; 5,) im=4;
0 B JIpYTHX CJIy4adx;
p
b (zp,5,) = [Qfomt(zs = 1'O)W(1’0;ZO;SZ)] dim 2 3;
LA

g 0 B JIpPYTUX CJIy4asix;

left point

[ 14
(or5) = [g7°" (s = —1OW(=1,0; %6} 5,)] ;

[ ] p
b,-”g”(xo.sx) = 77" (e = 1LOW(L0; %63 5,)]

i P
front(ymsy) _ [gfwmt(ys = 1,0)W(1,0;y0;5y)] dim > 1;
0 B JIpyTUX CJIy4dasx;
P
bback(ymsy) - gfomt(ys = —1,0)w(—1,0;y0;sy)] dim > 1;
! 0 B IPYTHX CIy4YasiX.

7.3.11.5 OO0beanHeHNe BHYTPEHHUX U KPaeBbIX K03 (PUIHEHTOB YCUIEHHS

Tenepb kpaeBble KOAGGUIMEHTH YCHUICHHS HEOOXOIUMO OOBEAMHUTH C BHYTPEHHUMH, TIOATOMY JJISI BCEX
BUPTYaJbHBIX MCTOYHHKOB BHYTPH MOMEUICHUSI BBOJAMTCS KOX(PQPHUIMEHT 3aTyXaHUs, MPU 3TOM BEJIMYMHA
3aTyXaHHs paBHA J10Je 00bEKTa BHE TOMEIICHHS.

OTO Haer:
gjextent [g] ound + (l'l % ~lnstde)]%’
rue.
min(x, + 1,1 — x,) dim=1;
dbound = min(xo + 1'1 — X0, Yo + 1,1 - }’o) dim = 2,
min(x, + 1,1 —x,,v, + 1,1 —v,,2z, + 1,2z, — 1) B Apyrux cay4asx;
h(xo,5,¢)° dim = 1;
3
1= h(xo, ) (Yo, 5y)? dim = 2;

h(x0,Sx )M (Yo, Sy)(2o,5,) B Apyrux ciydasi;

u h(c, s) — GyHKUUS 3aTyXaHUsI 1711 OJHOTO HBMepeHI/Iﬂ;

([max(Zs 0,4)3
h((,‘, S) _ 0,16X2s .

Apound (Abound 25
T T B ,Z[I)YI‘I/IX cnyqaﬂx.

Apound = S N dpouna = 0,4;

Korga yacte pa3sHeceHHOro 0OBeKTa HAUMHAET MEepeMEeNIaThesl 3a MpeAeibl ITOMELEHHUs, BCE BUPTyalbHbIE
WCTOYHUKHU BHYTPU 00BEKTa HAYMHAIOT 3aTyXaTh, KPOME T€X, KOTOpbIe Haxonarcs mo kpasm. Korma oO6bekT
JOCTUTAET Kpasi, BIUSHHE Ha MPOCTPAHCTBEHHBIE KOA(PHUIMEHTHl YCHJIEHHUS OKa3bIBAIOT TOJHKO KpPAeBbIE
KO3 PULMEHTHI yCUNEeHUs. dpgynq — 3TO MUHUMAIBHOE PACCTOSHUE 10 Kpas.

K gf”ent OPUMEHSCTCS] HOpMAaJTH3allust:

extent

9;
J Zn[ extent]z > tol;

~extent 2
g] Zn[grelant]

0 B IpYTUX CIyYasiX.
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7.3.11.6 O0beauHeHHe NPOCTPAHCTBEHHBIX U TOYEHYHBIX KOIP(PUINEHTOB yCHIeHUS

3areM 3HaYeHWS TPOCTPAHCTBEHHBIX KOI(PPUIMEHTOB YCHWIEHHUS OOBEIWHSIOTCS C TOYCYHBIMU
Kod(pPHUIMEHTAMY YCHJICHUSI W TPUMEHSCTCS MEPEeKPECTHOE 3aTyXaHHe MEXJy HHMH Kak (QYHKIUS
pacIIupeHHUS:

g;;otal _ (a % gfoint(xo,yoyzo)) + (B % g}gxtent),

rae.

Ccos (Sei X g) Seff < Sfades

a = Sfade
0 B APYTHUX CJAyYasx;
oo Seff T .
B _ Sin (Sﬂj X E) Seff < Sfades
1 B IPYTUX Cay4Yasx;

u Sfade = 0,2

OTO TapaHTHpyeT IUIaBHOE MMaHOpaMHPOBAaHHME M TUIABHOE HapacTaHHe OOBEKTa, oOecreurBas XOpOIIWH
MEPEex0J1 Ha BCEM IyTU MEXK/y HAUMECHBIIUM ¥ HAUOOJBIITUM BO3MOXHBIMU 3HAUCHUSIMHU PACIIAPCHHUS.

Haxonen, k ko3 uimentam ycuaeHus B OCIEIHUNA pa3 MPUMEHSETCS] HOpMaTU3aiys.

g]t'oml total]? .
= [Salgtett]? > tol;

S
G =) JEalgtete]
0 B JIpyTUX CJIy4asx.

7.3.12 MHckiaio4ueHne 30HbI B MOJIAPHBIX KOOPIUHATAX

[IpuMeHeHne NCKITFOUEHUS 30HBI OCYIIECTBIISIETCS ITyTEM IMOHUKAIOIIET0 MUKIIUPOBAHUS BEKTOPA YCHUIICHUS
JUISL TPOMKOTOBOPHUTEJICH, CO3JAHHOTO pPaHEEe B KaJbKYJSITOPE YCHICHHS, BO H30EKaHHE BBIBOJA Ha
TPOMKOTOBOPHUTEIH, PACIIONIOKEHHBIEC B HCKIFOUEHHOH 30HE. DTOT MPOIIECC MOXKHO Pa3/IeNIUTh Ha JIBE YaCTH —
OTIpeJICIICHIE TPOMKOTOBOPHUTENICH, HAXOSAIINXCA B UCKIIOUEHHOM 30HE, KaK OnmucaHo B myHkte 7.3.12.1, u
BBIYHMCIICHHUE TTOHIDKAOIETO MUKIIMUPOBAHUS JIJIS YXOJ1a OT HCKITFOYSHHBIX TPOMKOT'OBOPHUTEIICH, KaK OITUCAHO
B mmyHkTe 7.3.12.2.

Kak Ipu BLI60pG HCKIIIOYCHHBIX FpOMKOFOBOpI/ITeHeﬁ, TaK W HOpU PpacueTe MaTpULbl MTOHMWKAKOLICTO
MHUKHIIMPOBAHUA YYHUTBIBACTCA TOJIBKO HOMHWHAJIBLHOC IOJIOKECHUC I‘pOMKOFOBOpHTGHCﬁ, IMO3TOMY HeOOoIBIITHE
HN3MCHCHHUS B ITO3HUIHUAX FpOMKOFOBOpHTeJ'IefI HC BJIMAIOT HA IOBCACHUC (I)YHKLII/II/I HUCKJIFOUYCHUS 30HBI.

7.3.12.1 BpI00Op HCKIIOYEHHBIX TPOMKOTOBOPUTEJIEH

Bre16op rpoMKOroBOpHTENEH OCYIIECTBISIETCS IMyTeM OO0paldoTKu crhucka o0BeKTOB ExclusionZone ¢
MOJYYEHUEM sl KaKIOr0 T'POMKOTOBOPHUTENS ABOMYHOIO (hjara, KOTOPBIM NPUHMMAET 3HA4YeHHE true
(MCTUHHO), €ClIi TPOMKOTOBOPHUTENb HAXOMUTCS B JIO0OM M3 30H MCKIIOYCHHSI W IMOXTOMY JOJDKCH OBITh
WCKITIOYEH.

Hnst o0bexToB CartesianZone, 4ToObl ONpPEAEINTh, HAXOAUTCS JIM TPOMKOTOBOPUTENh B TaKOW 30HE,
UCTIONb3YEeTCsl CIIEAyIoNIee BBIpaXKEHUE, rne {X,y,Z} — HOMHHAJIbHAs TIO3MLMS TPOMKOTOBOPHUTEI,
npeoOpa3oBaHHast U3 00JIACTH C PaJyCcOM | B MOJISPHBIX KOOPAWHATAX:

minX—e< x <maxX+ e
AminY —e< y <maxy¥ +¢;
AminZ —e< z<maxZ+e,

rie € = 107% — cTpaxoBOYHEI 3amac, YUHTHIBAIOIIHI OIIMOKKM OKPYTJICHHS TPH TIPeoOpa3oBAHNH MEXKTY
MOJISIPHBIMU ¥ JIEKAPTOBBIMU KOOPAMHATAMH.
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Jis o0bekTOB PolarZone, 4YTOOBI ONPENCNIUTh, HAXOAMTCS JIM TPOMKOTOBOPHUTEIh B TAaKOW 30HE,
WCTIONIB3YETCSI CIEAYTOIIee BRIpaKEHHE, TIe (P U 0 — HOMHHAIBHBIE a3UMYT H YTOJI MECTa TPOMKOTOBOPHUTEIIS:

minElevation—e <0 <maxElevation+e

A ( B8] >90—¢€ )
V [AR(@,minAzimuth,maxAzimuth,€)/’

IAR — 510 QyHKIMS inside angle range; cM. MyHKT 6.2.

YTron MecTa TPOMKOTOBOPUTEIIS BCETa JODKEH HAXOJUThCS B IOMYCTUMOM JTUAa30HE, a a3UMYT — TOJIBKO
ecy abCONIIOTHOE 3HAUEHUE yTila MecTa MeHbIe 90°,

OT10 peanusyercs B Mofyjle core.objectbased.gain calc.ZoneExclusionHandler.get
excluded.

7.3.12.2 TloHuw:kalolee MUKIIMPOBAaHUE I HCKJIIOYEHHBIX TPOMKOTOBOpHTeIel

Kak Tonbko OMpPEACTIAOTCA T'POMKOTIOBOPUTEIIN, PACIIONIOKCHHBIC B IMIPEACIaX 30HbI UCKIITOYCHUA, CO30aCTCA
MaTpula MOHMXarIEero MUKIIUPOBAHUA VI OTBOAA YCUJICHHUS OT 3TUX I‘pOMKOFOBOpI/ITeJIefI.

OOBeKT maHopaMaTopa UCKIIOUYECHUS 30HbI CBSI3BIBACT C KayKABIM I'POMKOTOBOPHUTENIEM CXEMBI PACIIOI0KEHHS
CHHCOK TPYMNIl BBIXOJHBIX TI'POMKOTOBOpHTEde. Marpulla MOHM)KAIOIIEr0 MMKIIMPOBAaHUS TaKOBa, YTO
yCUJIEHHE OT WCKIIIOYEHHOTO I'POMKOTOBOPUTEISI HAlpaBIIsieTCsl Ha BCe HEUCKIIIOYEHHbBIE TPOMKOT OBOPUTENH
NEPBOM TpyHIbl, B KOTOPOH HMEIOTCS HEUCKIIOYEHHBIE TI'POMKOTOBOPHUTENM. JTa (yHKLMOHAIbHAS
BO3MOKHOCTb ITOJIPOOHO OMHCHIBAETCA B CIEAYIOIIUX ABYX MOpa3aenax.

B kadectBe mprmMepa B Tabmuile 3 MpeAcTaBIeHbI TPYNIBI rpoMKoroBopureield B gopmate 4+5+0. [lepsas
CTpOKa IMOKa3bIBAET, YTO €CIM TI'POMKOroBopuresib M+030 HCKIIOUYEH, TO MNpEIHA3HAYEHHbIA NJI1 HEro
BBIXOJHOM CHUTHAN OyAeT HalpaBiIeH Ha TPOMKOroBoputeib M+000, eclii OH HE UCKIIIOYEH, B CIydae 4ero
curHain OyJleT HarlpaBJieH Ha TPOMKOTOBOpuTenb M—030 H. T. 1. 10 rpoMKoroBopurens U-110.

Bosiee CIOXHBIM MPUMEPOM, B KOTOPOM OIPEICICHHYIO POJIb MIPAeT IPYNIUPOBAHUE, SIBISCTCS MO3UIMSL
M+000. Korma oHa HCKIIIOYEHA, OTOT KaHAl  pPaCIpeesisieTcs MEXIy  HEHCKITFOUCHHBIMH
rpoMkoroBoputensiMu B mo3urmu {M + 030,M — 030}, eciiu 006a 3TH TPOMKOTOBOPHTEIISI HE UCKITFOUEHBI, B
cllydae dero KaHaja OyJeT HampaBlieH K HEUCKIIOYCHHBIM TIPOMKOTOBOPUTENISM B  IO3UIIUH
{M+110,M— 110}, u . 1.

TABJIMIIA 3
IIpumep cBSI3U rPOMKOrOBOpUTEIEH AJIsl cXeMbl pacnoso:xxenus 4+5+0
Bxox BbixoaHble rpynnsl
M+ 030 {M+ 030}, {M+ 000}, {M— 030}, {M+ 110}, {M— 110}, {U + 030}, {U — 030}, {U + 110}, {U— 110}
M— 030 {M— 030}, {M+ 000}, {M+ 030}, {M— 110}, {M+ 110}, {U — 030}, {U + 030}, {U — 110}, {U + 110}
M+ 000 {M+ 000}, {M+ 030, M— 030}, {M+ 110, M— 110}, {U+ 030, U— 030}, {U+ 110, U— 110}
M+ 110 {M+ 110}, {M— 110}, {M+ 030}, {M + 000}, {M — 030}, {U + 110}, {U — 110}, {U + 030}, {U — 030}
M—110 {M—110}, {M+ 110}, {M — 030}, {M+ 000}, {M+ 030}, {U — 110}, {U + 110}, {U — 030}, {U + 030}
U+ 030 {U+ 030}, {U—030}, {U+ 110}, {U— 110}, {M+ 030}, {M+ 000}, {M — 030}, {M + 110}, {M — 110}
U—030 {U— 030}, {U+ 030}, {U— 110}, {U+ 110}, {M— 030}, {M + 000}, {M+ 030}, {M — 110}, {M + 110}
U+ 110 {U+ 110}, {U—- 110}, {U + 030}, {U— 030}, {M+ 110}, {M — 110}, {M + 030}, {M + 000}, {M — 030}
U—-110 {U—110}, {U+ 110}, {U— 030}, {U+ 030}, {M— 110}, {M + 110}, {M — 030}, {M + 000}, {M + 030}

Ora (yHKIHOHABEHAS BO3MOXHOCTh PEATM3YETCS B MOYJISIX
core.objectbased.zone.ZoneExclusionDownmix M core.objectbased.gain calc.
ZoneExclusionHandler.
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7.3.12.2.1 Onpenesienne rpynn rpoMKOroBopHTeIei
Bo Bpems nHUIMATH3ANH AT KK0T0 TPOMKOTOBOPUTENSI OTIPEIEISIOTCS TPYIITEI BEIBOIA.

J1d KayKIoro BXOJHOTO TPOMKOTOBOPHUTENS KaXKIOMY BBIXOITHOMY TPOMKOTOBOPHTEIIO HA3HAYAETCS] KOPTEK
yuceNn ¢ IUIAaBalOIIed 3amsaTol, Has3bIBaeMbld KaouoM. ['pynmbl BBIBOAA COCTOST U3  BBIXOIHBIX
TPOMKOTOBOPHUTENEH, OTCOPTUPOBAHHBIX MO KIOYY M COOpAaHHBIX B TPYIIHBI C aHAJOTHYHBIMH KITFOYaMH.
TakuMm 00pa3oM OPSAOK U TPYIITUPOBKA OMPEACTSIOTCS TIIaBHBIM 00pa3oM (pyHKIHEH KIroda.

Karou BXOAHOI'O U BBIXOJHOI'O FpOMKOFOBOpHTCJ'ICfI COCTOUT M3 YCTBIPEX KJTIIOYCH:

- [IEJIOYNCIICHHOTO MPUOPUTETa YPOBHS, KOTOPBHIH paBeH HYJIO, €cliu 00a TPOMKOTOBOPHUTEINS
HaXOJISITCSI HA OTHOM M TOM K€ YPOBHE, U YBEITMUUBAETCS NIPU Pa3[elieHUH BXOAHOTO U BBIXOJHOTO
YPOBHEH, IPH 3TOM MPEANIOYTEHHE OTJACTCSI TPOMKOTOBOPUTEIIIO, HAXOAALIEMYCS Ha O0Jiee BBICOKOM
yposHe. [Ipropurers ypoBHE# OepyTcs U3 TaOIUIH 4;

— LEJIOYUCIICHHOTO TpHOpUTeTa NepenHuit/3amuuii (front/back priority), KOTOpBI HUXKE, €CIU Kak
BXOJIHOH, TaK M BBIXOJHOW TPOMKOTOBOPHUTENIN HAXOAATCS CHEepeH, COOKY MM MO3a/1 CITyIIaTeIs.
C y4eToM KOMIOHEHTa Y HOMHHAJIFHOTO TIOJIOXKEHHUS BXOTHOTO U BBIXO/THOT'O TPOMKOTOBOPHUTENIEH B
MOJISIPHBIX KOOPAMHATAX TOCIIE UX MPeoOpa3oBaHusl B JEKApTOBbI KOOPAUHATHI Y; U Y, STOT pacdeT
BBITIOJIHACTCS CIACAYIOMUM 00pa3oM:

[sgny; — sgny,|;

- BCKTOPHOI'0 pAaCCTOAHHA MEKAY HOMHUHAJIBHBIMU HNO3UIUAMHU IBYX FpOMKOFOBOpHTGJICﬁ, YTOOBI
oTAaBaTh NPEANOYTCHNE MEHBIINM MEPEMEILICHUAM,

— a0COJIIOTHON PAa3HOCTH HOMHUHAJIBHBIX KOOPAMHAT Y MEXKIY ABYMSI TPOMKOTOBOPHUTEISIMU, YTOOBI
pa3aenuTh IPYIbl, He CHMMETPUYHBIE OTHOCUTENIBHO MJIOCKOCTEN YZ UITH XZ.

TABJINLIA 4
IIpuopuTeThl YpOBHEIl MeK1y IBYMS IPOMKOTOBOPUTEISIMU
BxoaHoii ypoBeHb HuskHnii Cpennnii Bepxuuii Camblii BepxHuii
Hwxanit 0 1 2 3
Cpennuii 3 0 1 2
Bepxuuit 3 2 0 1
CambIii BepXHHH 3 2 1 0

7.3.12.2.2 TlpumMeHeHHne UCKJIIOYEHHS 30H

Marpuua moHWKaIoIIero MUKIIMPOBaHUS 11 Hab0opa UCKIIIOYEHHBIX TPOMKOTOBOpHUTENel E paccuuThIBaeTcs

CIIeIYIONTAM 00pa3oM.

- s N rpoMkoroBopurenei pacuer HaunHaeTcs ¢ MaTpuipl N X N IMOHMXKAIOIEro MUKIINPOBAHUS
D, npruueM KaXIpIi 2IeMeHT HHAIHATu3upyeTcs B 0.

- st KaXkaoro BXOJHOTO TI'POMKOTOBOPHUTENS [ paccMaTpuBaeTCs KaxkJas rpynmna HHAEKcoB C
TPOMKOTOBOPHUTENEH-KaHANAATOB B CTPOKE { TaOIHIIBI TPYIIIIHL.
* Ecom Bce TpPOMKOTOBOPUTENM B TPYNIE HAXOAITCs B HAOOpE HWTHOPHPYEMBIX

TPOMKOrOBOpHUTENEH, TO ecTh C & E, IEpexoAsiT K clenyrolIel IpymIe.

* B nporuBHOM ciiyyae s kaxaoro j B C \ E (HaOOp HEHMCKITIOYECHHBIX IPOMKOTOBOPHTEINICH
B IPYIIIIE) yCTaHABINBACTCS:

_ 1
L ANTAV:]

U OCYILECTBISCTCS MEPEXO0 K CIEAYIOIIEMY I'POMKOTOBOPHUTEITIO.

Ecnu Bce rpoMKOroBOpUTENN UCKITIOUEHBI, D ycTaHaBIMBaeTCS B €IMHUYHYIO MATPHILY.
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3arem marpuna D npumensieTcst K BXOJHOMY BeKTopy ycunenus G, 4to npuBoaut K Bektopy G':

G = |XiGIDy;.

[Tpu pennepunre 00beKTOB, y KOTOphIX mapametp diffuse Gombie 0, ucnonp3yeTcs pacnpeieieHHbINH TPAKT
peHnepepa 00bEKTOB ¢ OAHUM (PUIBTPOM IEKOPPEISIIUY HA KK BBIXOAHOW TPOMKOTOBOPUTEI.

7.4 DUILTPHI JeKOPPeISIIIAN

HUcnonesyrorcest BceuactoTHbie KUX-hubTphl co cnyvaiinoi ¢azoi mmuoid N = 512 Beibopok. @unbtp amnst
JAHHOTO BBIXOJa TEHEPUPYETCS CIAENYIOMIM 00pa3oM.

NI . N
— lenepupyeTcst TceBIOCTydYaiiHBI BEKTOp I cO 3HaveHWsMu B auanazone [0,1) mnmuHOM 5 1

C UCIIOJIb30BAaHUEM T'e€HEpaTopa MCceBIoCHydaHbpIx yucien MT19937, HauanbHBIM 3allOJIHCHHEM
KOTOpPOTI'O SABJIACTCA MHACKC MMCH KaHAJIOB B OTCOPTUPOBAHHOM CIIMCKE BCEX MMCH KaHAJIOB IJIA
JTAHHOW CXEMBI PACTIOIOKEHUSI.

. N
— BekTop dazsl p mmHoM St 1 onpenensercs CIEAYIONIIM 00pa3oM:

N
27,4 1Sn£5—1;

" o B IPYTUX CIyvasix.

— COOTBETCTBYIOIIHI BEKTOP YaCTOTHI X ONpeaesIeTcs Kak X, = exp(ip,)-

— st monydenus GuiibTpa BO BpeMEHHOM 0071acTH OepeTcsi 00paTHOE BEIIeCTBEHHOE ITPeoOpa3oBaHue
Oypre (hynkius 1rfft) u3 HEOTPHUIATETHPHO-YACTOTHBIX KOMITOHEHTOB X.

OT10 peanusyercs B MojyJle core.objectbased.decorrelate.design decorrelators.

-1
2

3anepkKa, BHOCUMast STHMH (PHIbTpaMH, COBIAACT C 33IePKKON BHIOOPKH B MIPSIMOM TpaKTe.

8 Pennepunr 3;1ementoB npu typeDefinition==DirectSpeakers

Jnst pennepunra snementoB audioChannelFormat mpu typeDefintion==DirectSpeakers »tu 3memMeHTbI
HATIPaBJISIOTCS. B COOTBETCTBYIONIMI TPOMKOTOBOPUTENh. ECIT 3TO HEBO3MOXKHO, TO B Ka4eCTBE 3aIacHOTO
BapHaHTa UCIOJb3YeTCsl TOUeUHbIH manopamarop (PSP).

OcHoBHOM AJITOPUTM SIBJISACTCS CIICAYIOIIMM:

1 JIiis BXOAHBIX TAHHBIX, ONPEIETIEHHBIX C UCIIONIb30BaHneM 00X onpenencauii audioPackFormat,
ONKCHIBAIOIIMX CXEMBI PACIIOJIOKEHUS, YyKazaHHeie B Pexomenmammun MCD-R  BS.2051-2,
MIPUMEHSIOTCS IIPaBHJjIa MPEOOPa30BaHUs B COOTBETCTBUU C IMMyHKTOM 8.1.

2 CrnenyeT ompenenuTh, OTHOCATCSA JU MeTanaHHbie K kKaHany LFE (cm. mynkr 8.2). Ecnm nma, To
paccMaTpuBaroTCsa TOJIBKO Bexoel LFE, a eciiu HeT — Tobko BeIxo1bI He-LFE.

3 Ecmn xakas-mu6o u3 metok SpeakerLabels coorBercTByeT rpomMkoroBoputenio (cM. myHKT 8.3),
KaHaJI HaMpaBJsieTCsl K IEPBOMY COOTBETCTBYIOIIIEMY TPOMKOTOBOPHUTENO. ECIIM HU OjiHA M3 3THX
METOK HE COOTBETCTBYET TPOMKOTOBOPHUTEITIO, TIEPEXOIAT K CICAYIOMIEMY IIIary.

4 Ecmu ykazan atpubyt screenEdgeLock, HOMHHaJIbHAS TTO3UIMS CMEIIAETCS K Kpalo 3KpaHa I1o
TOpPHU30HTAIU I/I/I/IHI/I BECPTHUKAJIH. MuHuMaabHbple W MaKCHMaJbHBIE TpaHulbl OCTAKOTCA
0e3 u3MeHeHuit (cM. myHKT 8.4).

) Ecny HoMuHANBHAS MO3UIHS KAKOTO-THOO0 TPOMKOTOBOPHUTEINS HAXOAWTCSA B yKa3aHHBIX TPAHUIIAX
(cm. myHKT 8.5), KaHanm HampaBisercs K OKaiiieMy K yKa3aHHOW HOMUHAIBHOW MO3HIIUU
TPOMKOTOBOPUTENIO. VCcTOnb3yeMble MO3UIIUU TPOMKOTOBOPUTENICH ONPESIOTCS TUIIOM O3UIINH,
KaK yKa3aHo B IMyHKTE 8.5. Eciu B mpenmenax rpaHuil HET TPOMKOTOBOPHUTEIICH WIM OMbKalImmi K
HOMMHAJIHHON TIO3WIIMK TPOMKOTOBOPHUTENH HE SIBISIETCS YHUKAJIBHBIM, TEPEXOIAT K CIEIYIOIMEMY
miary.
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6 Ecmu meramanmwsie otHOcsATcs k LFE, xamam HampaBisieTcss K TpoMKoroBoputenio LFE1 (ecnm
TaKOBOM MMeeTcs) Wit oTOpachiBaeTcs. Eciin MeTafaHHbIe OTHOCSTCA K KaHally, He SBISIOMIEMYCS
LFE, ucnonw3yercs PSP, coOTBeTCTByOIIMII TUIy CHCTEMBI KOOPIWHAT, TPUMEHSICMOW IS
ONpeIeTICHUS €r0 MO3UIINH, JIJIsl PeHCPUHra KaHalla B €0 HOMUHAJIBHOMN TTO3UIUH.

B crenyrommx moapasaenax oTHEIbHBIE IIATH OMMMCHIBAIOTCS 0oJiee MOAPOOHO.

OT10 peanusyercs B Moylde core.direct speakers.panner.DirectSpeakersPanner.

8.1 IIpaBuia npeodpa3zoBaHus

- Ecmn MOCIICTHUN AIIEMEHT audioPackFormat, YKa3aHHBIN B aTtpubyre
type metadata. audioPackFormats, He IBIsSETCS (popMaTOM MaKeTa OO0IIUX OIpeAENIeHUN
(To ecTh OH OBLT yKa3aH BO BXOJHBIX METAIaHHBIX, a HE CYMTaH U3 (paiina oOIIKUX OTIpeaeIeH i), TO
MpaBuiia MpeoOpa3oBaHUs HE IPUMEHSFOTCS.

- Crneayer  HaiiTh  waeHTHuKatop  mocrmexHero  snementa  audioPackFormat B
type metadata.audioPackFormats B Tabmuue 15, 4roObl onpenenuts input layout.
Ecnu oH He ykasaH, mpaBuiia mpeoOpa3oBaHus HE TPUMEHSIOTCSL.

— CremyeT MOMBITAThCS MPUMEHUTH KaXKI0€ MPABIIIO, yKazaHHOe B Tabiuie 16, mo ouepean. Eciu
MPUMEHUMO JII000€ TPABUIIO, TO IS BOCHPOM3BEICHUS 3TOr0 KaHajla HCIOJIB3YIOTCA gains
(ko> GHUIHUEHTHI YCHICHHS) TIEPBOTO U3 MOAXOMANINX HpaBWI. ECaM HE MOIXOMUT HH OJHO U3
MPaBHUII, MIEPEXOIAT K CleayroneMy mary. IIpaBuao MOAXO0IUT, €CIIM BBIIIOJIHEHB! BCE CIEAYIOIINE
YCIIOBHS:
« rule.speakerLabel COOTBETCTBYET IEpBOii (M eNMHCTBEHHON ) MeTKe SpeakerLabel mocie

MPUMEHEHUS MPOIETyPhl HOPMATH3AIUH, OIMCAHHON B MyHKTE 8.3;

*+ input layout (Kak oIpeeseHO BBIIE) yKa3aH B clUCke rule.input layouts, eciu
OH IIPUBEJIEH,

*  HMJ CXEMbI PACIIOJIOKEHUS BRIXOAHBIX TPOMKOrOBOpUTENEH layout . name yKa3aHO B CIIUCKE
rule.output layouts, eciau OH IPUBEICH,

* BCE HMEHa KaHAJIOB, IIEPEYMCIEHHBIE B COHCKE rule.gains, IPUCYTCTBYIOT
B layout.channel names.

8.2 Omnpenenenue LFE

Kanan cuutaercsa kananom LFE, eciin snement yactotsl B audioChannelFormat umerot 3Hauenue lowPass <
200 'y, (em. mynkT 6.3), mubo ecnu umeercst metka SpeakerLabel, ykaspiBaroras na kanan LFE (LFE1 wim
LFE2 nocne npuMeHEeHHs OMMMCAHHOTO HUXKE MPOIIECCA COTIOCTABIICHUS).

8.3 ComnocrapjieHre METOK TPOMKOTOBOPHTeJIei

Comocrasienne MeTok speakerLabel mogxoaut TomBKO T METOK, UCITONB3yeMbIX B Pekomenmariun MCD-R
BS.2051-2 (mampumep, M+030), u mis URN, ucnonp3yembix B Qaiiie o0mux omnpeaencanii ADM u3
Pexomenmanun MCD-R BS.2094-1 (mampumep, urn:itu:bs:2051:0:speaker :M+030). Metku LFEI
u LFE2 onpenenens B Pexomengannu MCO-R BS.2051-2. [Tpu ucnons3oBanuu B (aiiine ADM ciegyromux
MmeTtok SpeakerLabel npuMeHstoTCsI HEKOTOpPBIE 3aMEHBI:

- LFE — LFEI;
- LFEL - LFEI;
- LFER - LFEZ2.
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8.4 BiokupoBka Ha Kpalo 3KpaHa

B peanuszanuu screenEdgeLock mis typeDefintion==DirectSpeakers ucmonb3yercs Takoii k¢ KOMIIOHEHT
ScreenEdgelLockHandler, kakoii npumensercs maus typeDefintion==0Objects; on noapoOHO omucan
B IyHKTe 7.3.4 W UCHOJB3YyeTCS TOJIBKO Ul MPeoOpa3oBaHUS HOMUHAJIBHOW MO3UIMH; MHUHUMAJIbHBIC H
MaKCHUMaJTbHBIC IPAHUILIBI OCTAIOTCS 0€3 N3MEHEHH.

910 03HA4Ya€T, YTO €CJIM yKa3aHbl I'PaHUIIbI, TO OHH MHTEPIIPECTUPYIOTCA KaK a6COJ'IIOTHLIe, HC3aBHUCHMO OT
IMMOJIOKCHUA 3KpaHa, UCTOUYHUK MPHUBA3LIBACTCA TOJIBKO K KaHaly B IIpPEACiaX MEPBOHAYAJIBHO YKa3aHHBIX
rpanul. Eciy rpaHulsl HE YKa3aHbl, TO AKTHUBU3UPYIOTCS XapaKTEPUCTHKU TOYEYHOrO IMaHOPaMaTopa,
BBI3BIBAIOIIUECA IIPUBA3BIBAHME HWCTOYHHKA K Kpar OJOKpaHa, HE3aBUCHMMO OT TOro, €CTb JIM TaM
T'POMKOI'OBOPUTECIIb UJIU HET. He PEKOMCHAYCTCA MCIOJIB30BAaTh KOOPAWHATHI I'PaHUI] BMECTC C 3JICMCHTOM
screenEdgeLock.

8.5 CooTBeTCTBHE TPAHULIAM

Yka3zaHHas MAHAMAJIbHAS WIM MAKCUMAJbHas TPAHULA PACILIUPSET JOIYCTUMbIN AMANa30H OT HOMUHAIBHON
no3unyy. Ecnu MUHMManbHAs WM MaKCUMalbHas TpaHWIAa HE yKa3aHa, YCTaHABIMBAETCS HOMHHAJIbHAS
KOOpAuHAaTa. ' pOMKOrOBOPHTENb COOTBETCTBYET TPAHUIIAM, €CIIM BCE €r0 KOOPIWHATHI JIEKAT B MpeAenax
yKa3aHHbBIX eparuy. VICKIIFOUeHHEe COCTABIIIFOT TPOMKOIOBOPUTENH € MOJSPHBIMUA KOOPAMHATAMU HA IIOJIFOCAX
(manpumep, T+000), KOTOpbIE COOTBETCTBYIOT JIFOOOMY a3UMYTaJIbHOMY JHANa30HY, OCKOIbKY X a3UMYT
HE OIpE/ENEH.

I'poMkoroBopuresib B HOMUHAJIBHON MOJISIPHOW MO3ULIMKU Speaker COOTBETCTBYET I'paHMIAM, YKa3aHHBIM
B NOJIIPHBIX KOOPJIWHATAX, ECIIU:

)

IAR(speaker.azimuth, azimuth.min, azimuth.max, €)

(V |speaker.elevation| =90°—¢€ )
A elevation.min —e < speaker.elevation < elevation.max +e;
A distance.min —e < speaker.distance < distance.max +¢,

rae IAR — pynkuns inside angle range (cM. MyHKT 6.2),a € = 1075 — cTpaxoBOuHKIif 3amac A1s ydera
OIKOOK OKPYTIICHHSI.

I'poMkoroBoputens B JEKapTOBOM MO3ULIMU Speaker , mpeoOpa3oBaHHOW B JEKapTOBBI KOOPIMHATHI
C UCTIOJIb30BaHNEM MyHKTa 7.3.9, COOTBETCTBYET I'paHUIIaM, YKa3aHHBIM B IEKapPTOBBIX KOOPAUHATAX, €CIIH:

X.min—€ < speaker.X<X.max+e;

A Y.min—e < speaker.Y<Y.max+e;
A Z.min—e < speaker.Z<Zmax+e
VMMEIOT 3HavYeHue true (MCTHHHO).
9 Penpepunr anementoB npu typeDefinition=—HOA

9.1 Hoanep:xxuBaembie popmatel HOA

9.11 Ilopsaok u crenens HOA

Curnanst HOA, onpenenendsie B Pexomenganmu MCD-R BS.2076-1, moryT oGpabatbiBaThest 70 50-r0
nopsizaka (nmoxpobree cM. Hike). B ADM kananst HOA curnanusupyroTcs HHIUBHIYATbHO [0 UX TOPSAKY U
CTEIICHU 4Yepe3 COOTBEeTCTBYIoMmME momdnaeMenTsl Tuna HOA. Takum 00pa3oM MOTYT OBITh IPEICTaBICHBI
MOJTHOCTBIO TpexMepHbIe ciieHbl HOA (conepxaniyie Kax bl MopsIoK [ 1 KaKAyro CTENeHb M JI0 33JaHHOTO
mopsiaka L), nByxmepusie ciieHbl HOA (comepskamme kaxasiii kommonenTr HOA, takoii, uto |m| =1 mo
3aaHHoro mopsiaka L), a taroke ciiedsl HOA co CMeIIaHHBIM TTOPSIKOM.

OnHako B TOM CJIydac, Korga aBa CUrHalia HOA wumeror O,Z[HHaKOBBIﬁ MopAaOK u# OAWHAKOBYIO CTCIICHD,
BO3HHUKACT UCKIIIOYCHUC, U PCHACPHUHI' CUTHAJIOB HE IIPONU3BOAUTCS.
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9.12 Hopmanuzauus

Tun wopmanm3anuu curHama HOA ykaseiBaetcsi ¢ momompio momatementa HOA  normalization.
OnrceIBaeMBIi peHAepep MOJIEPKUBACT BCE TPU BO3MOXKHBIX THITa HopManu3anud (N3D, SN3D u FuMa). B
ADM nopmanu3zanust HOA ykaspiBaeTcs st kaxaoro curiaia HOA oTAenbHO, MOITOMY TEOPETHYECKU
MOXHO ompeaenuth ciieibl HOA, B KOTOPBIX ISl Pa3HbIX CHTHAIOB HMCIOJB3YETCS HOPMAIU3AINs Pa3HbIX
tunoB. OIHAKO OIMKMCHIBAEMEIH peHIEpEp 3TO He ToAaep KuBaeT: 1 Beex kananos HOA B audioBlockFormat
JIOJDKHA HCTIOb30BaThCSl HOPMANU3AIMS OMHOTO W TOTO JKe Tuma. HakoHer, ciemayeT OTMETUTh, 4YTO
HOopMasu3anus trna FuMa moaaepKuBaetcst TOIbKO [0 TPEThEro MOpsIIKa.

9.2 Henoanep:xnBaeMble Moa31eMeHThI

B HacTos1ee Bpems Ipu peHAepruHTe HE HHTEPIPETUPYIOTCA CeayoIue Tpu noadnemMenta Tuna HOA:

- nfcRefDist, koTopelii yKka3plBacT STAJOHHOE PACCTOSHUE Ui T'POMKOroBoputenei. Dddekt
komreHcanuu OmmwkHero mois (NFC), KOMIICHCHPYIOIIMH HECOOTBETCTBHE MEXIY ASTaJOHHBIM
paccTosHUEM [UIi TPOMKOTOBOpHUTENIEH M pacCTOSHHUEM, Ha KOTOPOM TI'POMKOTOBOPUTENIH
PacIoNoXKeHbl B CXeMe BOCIPOU3BEICHHUS, B JAHHOM pEeHJepepe He peanu3oBaH. Peanuzanus 3Toro
a¢dexra npu peraepuare HOA 3Ha4YMTENBHO MOBBIIAET CIOKHOCTh BBIYHCICHUNM peHaepepa mpu
OTHOCHUTENIFHO HE3HAYHTEILHOM BIIMSTHIH Ha BOCTIPUSTHE 3BYKOBOT'O KOHTEHTA CITYIIIATENIEM;

— screenRef, koTopsiii ykaseiBaeT Ha TO, cBsizaH s KommoHeHT HOA ¢ skpanom. Oxumaemoe
UCIOJIb30BaHKE 3TOT0 MnojadaeMenTa B Kontekcte HOA HeonHO3HA4YHO, TO3TOMY OH HE YUUTHIBACTCS
IPU PEHZIEPUHTE;

— equation, KOTOpbI TpeaHa3HAueH IS HMCIIOJIB30BAHUS B3aMEH IMOIJIEMEHTOB Order um degree.
Texymuit crangapt ADM He comepXKUT TOYHBIX MPAaBHI OTHOCHUTENBHO (pOpMaTa, HCIIOIb3yeMOTro
JUTS OIpeieNIeHNs] MaTeMaTHuecKuX Gpopmyit. CrenoBaTenbHO, 3TOT MOARIEMEHT HE MOXKET HaZeKHO
MOAAEP)KUBATHC.

Cremyer OTMETHTD, UTO, KaK U B CiTydae moadiementa hormalization, sce kanamst HOA B audioBlockFormat
JIOJKHBI COBMECTHO MCIIOJIb30BaTh JIIsI PeHIepUHTa O1HU | Te ke 3HaueHus NfCRefDist u screenRef.

9.3 Penpepunr curaajsos HOA yepe3 rpoMKoroBopuresin

PUCVYHOK 15

Biok-cxema pengepunra HOA

Ananus
(u mpoBepKa)
MeTaJaHHBIX

A L4

Brruncnenue
MaTpULbI
JCKOIPOBAHHS

MeTananHpie

Y

[Ipumenenue
» MarpHIIbI >
JICKOIM POBAH M ST

Bri0opku

BS.2127-15

[Ipouecc penaepunra curHanoB HOA depe3 rpoMKOTrOBOpUTENN MpelCTaBieH Ha pucyHke 15. CHauana
MeTtaganuele ADM aHamu3upyroTcs, 4yToObl onpenenuts Gopmar odobekta HOA M mpoBepuTh, MOXKHO JIH
OJIHO3HAYHO 00paboTaTh cHUrHaIbl. B YacTHOCTH, Kak YyKa3aHO Bbille, BO Bcex KkaHamax HOA
audioBlockFormat momxHBI UMcHONB30BaTbCS ONMHAKOBBIE 3HAUEHHUA IomdieMeHToB nhormalization,
nfcRefDist u screenRef. 3atem BbUHCHAETCS MaTpHilla ACKOAUPOBAHHS JJII TPOMKOTOBOPHUTEICH
u ipuMensieTcs kK curHaiaM HOA. DTo BeIpaaeTcs CIICIYIONINM YpaBHEHHUEM:
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Sspk = D SHoa,

rae:
Sspx  — MaTpulia CHTHAIIOB JUIsl [POMKOTOBOPUTEIIEi ¢ pasMepHOCTBIO Ngpy X Nsamp;
Stoa — Marpuua curnanos HOA ¢ pasmepHocTbio Nyoa X Nsamp;
D - wmarpuia NeiCTBUTENBHBIX 3HAYCHHI C pasMepHOCTBIO Ngpi X Nyga, Ha3biBacMast

Matpwureit nekomuposanus HOA.

Nuoa, Nspk ¥ Ngamp 0003Ha4AI0T COOTBETCTBEHHO 4mCiO curHanoB HOA, curaioB rpoMKOroBOpHTENEH
Y BBIOOPOK.

B nanHOM 1nopasjiesnie OnuchiBaeTCs pacueT MaTPHUIIbl IEKOAUPOBAHUS B MOPSAIKE CIEJOBAHUS KaHAIOB ACN,
OJIHAaKO TIPH 3TOM HCIIOJB3YETCS paclpele/icHne KaHajloB, yKasaHHOe B mapamerpax order u degree
B audioBlockFormat.

Matpuiia JeKOAUPOBAaHUS TMPUMEHSETCS IOCPEJACTBOM MCIIOJIB30BaHUS CTPYKTYphl KaHana o0paboTKH
OJIOKOB, OIMCAHHON B IIyHKTE 6.4. B gacTtHOCTH, IJI Ka)KJOTO BXOJAIIEr0 0OBEKTA HOATypeMetadata
TeHepupyeTcst OuH 010K 00padoTku FixedMat rix, KOTOPHIH MPUMEHSET MAaTPHUILY AEKOAMPOBAHHS MEXKITY
MOMEHTaMH{ BPEMEHH, OIPEeICHHBIMA B TIYHKTE 6.5.

9.3.1 Pacuer maTpuusl nekoaupoBanuss HOA

B pennpepepe peanmmzyercs meron nexonupoBanus HOA AlIRAD [1]. [larHs1ii MeTo T 06ecieunBaeT HaAeKHOE
nexkogupoanue HOA B HeperyisipHbIX CXeMax pa3MELICHUSI I'POMKOIOBOPHUTENEH, TaKUX KaK CXEMbl
pacnonoxeHusi, onucaHHbele B Pexomenmarmun MCO-R BS.2051-2. Pacuer MaTpuisl JEKOIUPOBAHUS
BBINIOJIHAETCA B MOAYJIE core . scenebased.design.HOADecoderDesign.

Konnenryansao meron aexogupoBanus AIIRAD skBUBalleHTEH CleIyIONIEMY:

1) nexonupoBanue curHamoB HOA [isi ceTkM BHUPTYalbHBIX TPOMKOTOBOPHUTENEH, pPaBHOMEPHO
pacripeneneHHbIX 1o chepe; 1

2) MAaHOPaMHUPOBAaHHE  CHUTHAJIOB  BUPTYyaJbHBIX  TPOMKOTOBOpHUTENEW  depe3  peaslbHbIe
TPOMKOT'OBOPHTEIH.

MaremMaTH4eCKH 3TO MOYKHO BBIPa3HTh TaK:
D' = v GDy;y;
D = D’diag(n™1),

rne D' — wmarpuna nexomupoBanus HOA s nopmammsanmu N3D, G — marpuia ycuieHHs Uis
nmaHopamupoBanus, Dy — MaTpuia IEKOAMPOBAHUS I BHUPTYaATbHBIX TPOMKOTOBOpUTENEH, a V —
KO3 GUIIMEHT HOpMajIu3aluu SHeprud. D — okoHYaTeIbHas MaTpHIia ICKOAUPOBAHUS MOCIIE TPUMEHEHUS K
D' Bekropa Hopmanuszaiuun HOA n 1ist 10CTHKEHHS TPeOyeMOil HOpMaJIn3alyu.

9.3.11 TIlo3nuuu BUPTYAJILHBIX TPOMKOTOBOPHUTE €l

Jist ynpoIeHus pacueTa MaTpHLbl JeKOAUPOBaHUS YIIIOBBIE MOJIOKEHHS BUPTYAIbHBIX TPOMKOTOBOPHUTENEH
JIOJKHBI OBITH KaKk MOXHO O0Jiee paBHOMEPHO pacnpeneneHs! no cdepe. Kpome Toro, kak mokaspIBaeT OIBIT,
BUPTYaJIbHBIX TPOMKOTOBOPUTENIEH JIOJDKHO OBITH IPUMEPHO B JiBa pa3a 0oJbiie, yeM curaanoB HOA.

B omuceiBaeMoM peHzepepe TO3WIMK BHPTYaIbHBIX TPOMKOTOBOPHUTENEH COCTABISIOT c@epuneckull
T-ousaiin w3 5200 TOYeK, 4TO NENaeT ero XOpOoIIo MOAXOASIIUM Juis AekoaupoBaHus curaanoB HOA mo
50-ro mopsiaka.

9.3.1.2  Pacuyer MaTpuIbI 1€KOIUPOBAHUS BUPTYAJIbHBIX TPOMKOTOBOpHTeIei

[lpu pacuere MaTpuIBl JEKOJUPOBAHUS JIISI BUPTYalIbHBIX T'POMKOTOBOPHTENICH CHayala BBIYHCISICTCS
Matpuria kodpdunuearoB HOA 11 BUPTYambHBIX TPOMKOTOBOPUTENEH Yyjpt. DTa MATPHIIA OMPEICIIACTCS
CIICAYIOIIAM 00pa3oM:

Yoirt = [Y1 Y20 -0 Ynuire)s
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Yn= [Yoo(en' bn), Yl_l(enr dn), "']T’

rae (0, ¢,,) — yroa mecra u a3uMyT N-rO BUPTYaJIbHOTO TPOMKOTOBOPHTENS (C UCIIONB30BAHUEM CHCTEMbI
koopauaat HOA u cucremsl 0003Ha4eHui, onpeneiernoit B Pekomennaun MCO-R BS.2076-1), a Y™ —
JeiicTBUTENIbHAsL cepuueckas rapMoHnyeckas GyHkuus nopsiaka | u crenenn m ¢ N3D-Hopmanuzanuei.
Crnemyer OTMETHTH, YTO 3HaueHHE Kaxaoro wiena Y, (0, ¢) 3aBucur or mompnemenroB order u degree
kaxnoro kaHaia HOA.

3aTteM BbUMcHseTcs Matpuia jaekonupoBaHus HOA s BUPTyanbHBIX TPOMKOTOBOPHUTENEH Kak
TpaHcnoHUupoBaHue Yyirt:

— n-1 T
Dvirt - Nsamvairt'

Hnst BeIOOpa MO3WIMK BHUPTYyalibHBIX TI'pOMKOroBoputeneid W HopMmanuzauun N3D 3To skBHBaneHTHO
MPUHSATHIO TICEBIOOOPATHOTO 3HAUYCHUS Yyjrt-

9.3.1.3  Pacuer maTpuubl K03(p(PUINEHTOB yCHIEeHUSI TAHOPAMUPOBAHUS

[ManopamupoBanne VBAP 00bYHO HCHONB3yeTCs UIS pacdeTa MarTpuibl Kod((GHUIMEHTOB YCHIICHUS
naHopamMupoBaHusi B Merojae nexonupoBanus HOA AlIRAD. B onwuckiBaeMOl peanu3aliid peHaepepa B
Ka4yecTBE METOAA BBIYMCIECHHUS KO3()()UIIMEHTOB YCHICHHUS TaHOPAMHUPOBAHUSI IIPOCTO MCIIONB3YETCS] METO,
HpeaHa3HaYeHHBIH U1 00BEKTOB AHOPAMHUPOBAHNUS TOYEUHBIX HCTOYHUKOB (core.point source).

9.3.1.4  Hopmanuzanus 3Hepruu

Marpuna nexoguposanust HOA HopMupoBaHa TakuM 00pa3oMm, 4TO B TOM cirydae, kornaa ciuena HOA cocrout
U3 OAHOro TOYCYHOI'0O HMCTOYHHKA, o6u1a51 MOIITHOCTh CHI'HAJIOB FpOMKOFOBOpHTCHCﬁ paBHa MOUIHOCTH
MCXOHOTO CUTHAJIA, YCPEAHSHHOM 110 BCEM BO3MOYKHBIM MECTOTIOJIOKEHHUSIM HCTOYHUKOB Ha cdepe.

MaremaTtryecku K03()(GUIMEHT HOpMATTU3AIMN V PACCUUTBIBAETCS CIEAYIOIINM 00pa3oM:

v Nyirt

V=0
IG Dyirt Yvirt"p,

rae |I-llp — Hopma @pobenmyca.

9.3.15  Hopmaauzanua HOA

Marpuiia 1eKoTUpOBaHUS IETUTCS Ha BEKTOP N, 4TOOBI Mpeodpa3oBatsh curHa ais Hopmanuzanuu N3D, ams
4ero mnpeaHasHayeHa Marpuia D'. m onpesensercs s 3aJ@HHOTO NApPaMETPa HOPMAlU3ayuu NOTM
CIeIyIomuM 00pa3oM:

[m|

m _— Nnornp, .
Ny =S
N3Dn,

n=[nd, nt ...]

10 IIpeoGpazoBanne MeTagaHHBIX

B naHHOM pasjerne ONMUCHIBACTCS METOJ MNPeoOpa3oBaHUS MapaMeTpOB M3 TOJISPHBIX B JEKAPTOBBI
KOOpJMHATHI U HaoOopoT B anemeHTax audioBlockFormat npu typeDefinition==0bjects. [Ipeobpa3oBanue
METa/IaHHBIX TI0 CBOEH MPHPOJEC HE MOXKET ObITh TOYHBIM; €r0 Pe3yJbTaThl HE OYIyT TOYHO COBIAIATH C
ucxonHbiMu. CreZoBaTesbHO, PE3yNbTaThl IpeoOpa3oBaHKMs HEOOXOIMMO KOHTposmpoBats. Cuenyer
OTMETHTB, YTO NMPeoOpa3oBaHUe PACIIMPEHUS HEOOPATUMO, TOITOMY CIIEIYeT N30eraTh ero npeodpazoBaHus
TyZAa 1 00paTHO MEXIY MOJSIPHBIMU U IEKAPTOBBIMH KOOP/IMHATAMH.

HHuTepdetic ;s GyHKITMOHATHEHON BO3MOKHOCTH TIPEOOPa30BAHIS SIBIISICTCS CIICTYFOIIIHM:

AudioBlockFormat to_cartesian(AudioBlockFormat input);
AudioBlockFormat to_polar(AudioBlockFormat input);
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Korna BeI3biBacTCs (DyHKIUS to cartesian ¢ atpubyrom AudioBlockFormat input, rae
yCcTaHOBJIEH (pnar input.cartesian, 3HadeHHe input Bo3Bpamaercs "'kak ecTh'. M Ha000OpoT, Koraa
BbI3bIBacTCA (QyHKUMA to polar c¢ arpubyrom AudioBlockFormat  input, rae aar
input.cartesian He yCTaHOBIIEH, 3HaUEHUE input Takke BO3BpAIIaeTCs "KaK €CTh'.

HNuaue B oOomx ciyuyasx input.cartesian HWHBEPTHUpYETCs, W B 3HAUEHUE input Tmepen ero
BO3BpAIlleHHEM BHOCATCS CIEAYIOINEe H3MEHEHUSI:

- input.position npeobpasyercs cornacHo myHKTy 10.1;
— input.width, input.height u input.depth npeobpaszyrorcs cornacHo nyHkry 10.2;

- input.objectDivergence npeodpasyercs coracHo myHkTy 10.3.

[IpeobpazoBanue peanusyeTcs B MoayJie core.objectbased.conversion.

10.1 ITpeoGpa3zosanue position

[o3uru npeoOpa3yroTcs TakuM 00pa3oM, YTOOBI TOJI0KEHHE IPOMKOTOBOPHUTENS B CXEME PACIIOIOXKCHHUS
4+5+0 U3 TMONAPHBIX KOOPAWHAT MTPE0OPa30BHIBATIOCH B IEKAPTOBBI KOOPAUHATHI 3TOTO TPOMKOTOBOPHTEITS,
HCIIOJIb3yEMbIE B IEKAPTOBOM TOYEYHOM ITAHOPAMaTope, KaK yKa3aHo B Tabimiie 8.

Crenyer OTMETUTb, UYTO HE3aBUCHMO OT CXEMBbI PACIOIOKEHHS KaHAIOB PeHJepepa UCTIONB3YETCsl OJJHO U TO
e TmpeoOpa3oBaHHMe, OCHOBAHHOE Ha KOH(Urypamuu KaHainoB 4+5+0. DTo caemaHo Uil TOTO, YTOOBI
pe3yapTaThl Mpeodpa3oBaHMs BCerja OBUIM COTVIACOBAHBI, Jake B TeX ClOydasx, KOrja BO BpeMs
npeoOpa3oBaHus KCIOJb3yeMasi cXeMa BOCHPOM3BENICHHS peHJiepepa Hem3BecTHa. Cxema pachoiokKeHUs
4+5+0 BrIOpana B MEPBYIO OYePeIhb I 00eCeueH st MPaBUIBHOTO MPe0Opa3oBaHmst KOHTEHTA, CO3aHHOTO
C UCHoJib30BaHueM cxeMbl 0+5+0.

B nanmHOM monpasnene pgaHel oOIIME ONpPEAETICHUS, HCHOJb3yeMble Il IMpeoOpa3oBaHUs B 000HMX
HanpaBJICHUsIX; caMu (pyHKIMK TpeoOpazoBanus onucansl B myHKkTax 10.1.1 n 10.1.2.

Oyukuuu map_linear_to_az umap_az_to_linear onpenenstor oOpatuMoe mpeodpa3oBaHKUe TO3UIUN
MCTOYHHUKOB MEXIY a3uMyTaMH () W JHHEHHBIMU KOOpIMHATaMH (X) Ui Mapbl IPOMKOTOBOPHTENCH C
a3UMyTaMH @; U azimuth, ¢ y4eToM KPUBBIX ITAHOPAMUPOBAHHUS TOUCYHBIX TAHOPAMATOPOB, UCIIOIb3yEMbBIX
JUTS TIOJISIPHBIX M JIEKAPTOBBIX KOOP/MHAT.

Hampumep, monsipHo#t o3utnu @, Mmexay 0° u —30° cooTBeTCTBYET NO3HUIHA X, OTIpeaeisieMast Kak:
x =map_az_to_linear(0,—30,¢,).

JIuHelHO-a3uMy TalTbHOE IPEOOPa30BAHUE ONIPEACISIETCS CICIYIONINM 00pa3oM:

map_linear_to_az(@y, @r, X) = @nid + @Pre1,

rue.
_ Q1tQs
Pnid = 5
Prange = Pr — Pnids
P XT
gt =cosT;
r s XT
gr = Sll’l;,
—_9r |
gr = gn+gry’

Pre1 = = arctan (2 (gr - %) tan (% q’range)) .

T
OOpaTHast pyHKIKS ONPEASIISIETCS CICAYIONIUM 00pa3oM:

map_az_to_linear(¢;, ¢©, @) = %atanZ(gr, 1-g.),
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pi(H

_ Qitor
Pnia = 2

Prange = Pr — Pnid;
Prel = @ — Pnids
1 tan(l%](Prel)
AR TN S
TsoPrange

910 npeo6pa30BaHI/Ie IMPOBOAUTCA MCKAY NO3ULTUAMU FpOMKOFOBOpI/ITeJ'IeI‘/'I Cp€AHETO YPOBHA MO CJICAYIOIHUM
IIpaBujaM, 3aJar0luM JICBBIN U HpaBBIﬁ A3UMYThI, @ TAaKXKC JICBBIC U IIPaBbIC IMO3ULHU X U Y OJId JAaHHOT'O
BXOJHOT'O a3UMyTa.

( {30,0,{—1,1},{0,1}} IAR(¢,0,30);
{0,-30,{0,1},{1,1}} IAR(@,—30,0);
findsecror (@) { {—30,—110,{1,1},{1,-1}} IAR(¢, —110,—-30);
{-110,110,{1,—-1},{—1,-1}} IAR(y,110,—110);
\ {110,30,{—1,—-1},{—-1,1}} IAR(¢,30,110);
( {30,0,{—1,1},{0,1}} IAR(¢,0,45);
{0,-30,{0,1},{1,1}} IAR (¢, —45,0);
find (@) ¢ {—=30,—110,{1,1},{1,—-1}} IAR(¢p,—135,—45);
{-110,110,{1,—-1},{—1,-1}} [AR(y,135,—135);
\ {110,30,{—1,—-1},{—-1,1}} IAR(¢,45,135),

rae IAR — ynkiusa inside angle range, ommcaHHas B MyHKTe 6.2.

Crenyromiye napamMmeTpbl SBISIOTCS OOIIMMHE JUIsI IPeoOpa3oBaHus B 000MX HANPABICHUSX:

Oeop = 30;
0'top =45
e =1x10710

10.1.1 TIIpeoGpa3oBaHme MOJSIPHBIX KOOPAHMHAT B 1€KAPTOBBI

Jiist mpeoOpa3oBaHusl MO3ULIKHU B MOJISIPHBIX KOOPAMHATAX C a3UMYTOM (p, YIJIOM MecTa O 1 pacctosiuueM d B
JIeKapTOBBI KOOPIMHATHI UCTIONB3YETCS (PYHKIMS:

point_polar_to_cart(¢,8,d) =x,y,z,

rae eciu |8 > B¢p, TO:

! ! ! |9|_9 (9}
9 = 9 top + (90 - e tOp) 90_9ttopp )
z = dsgn(0);
ry = dtan(3-(90-6)),
B IIPOTHBHOM CJIy4ae:
o _ ! 0 .
0" =0tp e

z =dtan (1% 9’) ;

Ty = d,
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¥ HaKOHEILT:

{ov@r, {x1, 1} {xr, 73} = find_sector(e);
@' =relative_angle(g,, ¢);
¢'; =relative_angle(o,, @;);
p =map_az_to_linear(q’;, ¢, @");

x = Txy(xl +p(x, — xl))i
y =1+ o0 — 1))

®ynkmus relative angle onmcana B IIyHKTe 6.7.

10.1.2 TIlpeodpa3zoBaHue 1eKAPTOBBLIX KOOPAMHAT B MOJISIPHbIE

Jist mpeoOpa3oBaHusl JEKApTOBBIX KOOPAMHAT MO3UIUH X, Y ¥ Z B MOJSIPHBIC UCIONIB3YeTCsl (PyHKIHS:
point_cart_to_polar(x,y,z) = ¢,6,d,

rae eciu |x| < eu |y| < €, TO!

{0,0,0} |z| < €

{.6,d} = {{0,905gn(z), |z|} B Apyrux caydasx,

B IIPOTUBHOM CJIy4ae IIPOJOJIKAEM!

!

¢ =—%atan2(x,y);
{ov, @r. {xu 71} {xr, 3}} = find cart_sector(¢");
_ X1 ot
[0 91 =1x Y0 3]

Tey =911 9r;
¢'; =relative_angle(,, ¢));
@re1 =map_linear_to_az (q)'l,(pr,f—r>;
xy
@ =relative_angle(—180,@q1);

180 z
0’ = —arctan—.
T Txy

Ecmm 6] > 8¢y, TO:

10] = Bpop + (90 — B gp) L= ten,
top top 90—0/op ’
6 = |0|sgnb’;
d =]z,
B IIPOTHBHOM CJIy4ae:
0
e — el tOp .
0/¢op’
d =Tyy.

®ynknusa local coordinate system omucaHa B myHKTe 6.8.

10.2 IIpeoOpa3oBanue pacmiupenust
[Tpeobpa3oBaHue MapaMeTPOB PACIIMPEHUS OCYLIECTBISETCS B IBA dTAra:

- byukiun whd2xyz u xyz2whd npeoOpa3yroT napaMeTpbl pacIiuPEHUs U3 AEKapTOBBIX KOOPAUHAT
B TIOJIAPHBIC K HA0OOPOT B MPEAMOIOKECHUH, UTO MO3UIUS HCTOYHHUKA HAXOAUTCS HEMOCPEACTBEHHO
nepe ciymareaeM ¢ paauycom 1;
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- ¢ynkumu point_polar_to_cart u point_cart_to_polar ympaensioT mpeoOpazoBaHueM
HO3UIIMK U pacimperus. [lo3uiuu mpeoOpasyroTes ¢ HCIOJIb30BAHUEM METO0B, OIHMCAHHBIX B
nynkre 10.1. J[ns npeoOpa3oBaHus paclIMpeHHs UCTIONB3YIOTCS GyHKIMH whd2xyz w xyz2whd,
HpUYEM B ICKAPTOBBIX KOOPAMHATAX TOBOPAYUBACTCS JIJIsi COBMEIICHUSI TTO3UIIHH.

Crnenyer OTMETUTb, 4TO IPeoOpa30BaHUE PACIIMPEHUS B OOLIEM ClIydae HeoOpaTUMO.
10.2.1 TIlpeodpa3zoBaHue NOJSIPHBIX KOOPAHHAT B IEKAPTOBBI

@ynkuusa dist polar to cart NIpUHMMAET MO3UIMIO HCTOYHMKA B MOJSAPHBIX KOOPJAMHATAX B BHJE
a3uMyTa, yIiia MecTa W PACCTOSIHUA, a TaKKe IIMPHUHY, BHICOTY W TUIYOMHY B TOJSIPHBIX KOOpAWHATAX H
BO3BpAIACT ACKAPTOBBI KOOPAUHATHL X, Y U Z U IEKAPTOBBI pa3MephI X, Y U Z:

extent_polar_to_cart(e,6,d,width,height,depth) = {x,y,z,s,,sy,5,},

rae:
{x,y,z} =point_polar_to_cart(ey,6,d);
{Sxf1Sy,r S5} =whd2xyz(width,height,depth);
My M, M;] =diag([syf, Sy Szr])-local_coordinate_system(qp,8);

Sy =" My "2;

SZ =" MZ ”2
u

whd2xyz(width, height, depth) = {sy ,,, max(Sy w, Sy n, Sy.a ), Sznh

rae:

{sinlmdth width < 180;
180 2

Sxw =
1 B JIPYTUX CIy4asix;
1— T width
_ 170080 2
SY.W - 2 4
. m height .
sin — =290 height < 180;
Sgn = 180 2
1 B JIPYTUX CIy4asix;
T height
S _17CoSe 2 .
y,h 2 ’
Syaq = depth.

10.2.2 TIpeodpa3zoBaHue 1eKAPTOBBLIX KOOPAMHAT B MOJISIPHbIE

@yukuus dist cart to polar NPUHMMAET UCXOAHYIO IMO3MLMUIO B JEKAPTOBLIX KOOPAMHATAX B BHJE
KOOpAWHAT X, Y U Z, pacCUIMpeHUe B JEKApPTOBBIX KOOpAMHATaX B BUJIE Pa3MEpPOB X, Y U Z M BO3BPALLAECT
MTO3UIMIO M PacCIIMPEHHE B MOJIIPHBIX KOOPJAMHATAX B BHJE a3UMYTa, yIiIa MECTa, PACCTOSHUS M IIUPHUHBI,
BBICOTHI U TTTyOHHBI:

extent_cart_to_polar(x,y,zsy,Sy,s;) ={,0,d,width,height,depth},
rae.

{p,0,d} =point_cart_to_polar(x,y,z);
[M, M, M,] =diag([sy,s,,s,])-local_coordinate_system(yp,6)";

Sx’f = ” Mx ”2;
Sy’f = ” My ”2;
Sz’f = ” Mz "2;

{fwidth,height,depth}

Xyz2wWhd(Sy,f, Sy, £ Sz,f)
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"
xyszhd(sx, Sy, sz) ={w, h,d},
rje:
180 :
We, = ZTarcsmsx;
180
Wy = ZTarccos(l — ZSy),
W = Wgye + Semax(Wgy — Wy, 0);
180 :
hg, = ZTarcsmsZ;
180
hsy = ZTarccos(l — ZSy),

h = hs, + s,max(hgy, — hg,, 0);
{Sxeq Sy,eq Szeq) = whd2xyz(w, h,0);

d = max(O, Sy — Sy,eqf)'

10.3 ITpeodpa3zosanne objectDivergence

3navyeHus azimuthRange u positionRange npeoOpa3yroTcs B COOTBETCTBUH CO CIECAYIOLINM
OTHOLICHUCM:

270xazimuthRange

positionRange = tan -

11 CTpYKTYpBbI JAHHBIX M TA0THIBI

111 CTpyKTYpbI BHYTPEHHUX METaJaHHbIX

11.1.1  OOume cTPYKTYpPHI

struct Position { };

struct PolarPosition : Position {
float azimuth, elevation, distance = 1;

}s

struct CartesianPosition : Position {
float x, y, z;
s

struct Screen { };

struct PolarScreen : Screen {
float aspectRatio;
PolarPosition centrePosition;
float widthAzimuth;

};

struct CartesianScreen : Screen {
float aspectRatio;
CartesianPosition centrePosition;
float widthX;

}s

struct Frequency {
optional<float> lowPass;
optional<float> highPass;

};

struct ExtraData {
Fraction object_start;
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Fraction object_duration;
Screen reference_screen;
Frequency channel_frequency;

}s

11.1.2 Bxoauble MeTagaHHBIE

struct ChannellLock {
optional<float> maxDistance;

}s

struct ObjectDivergence {
float value;
optional<float> azimuthRange;
optional<float> positionRange;

}s

struct JumpPosition {
bool flag;
optional<float> interpolationLength;

}s
struct ExclusionZone { };

struct CartesianZone : ExclusionZone {
float minX;
float minY;
float minZ;
float maxX;
float maxy;
float maxz;

3

struct PolarZone : ExclusionZone {
float minElevation;
float maxElevation;
float minAzimuth;
float maxAzimuth;

3

struct ScreenEdgelock {
enum Horizontal { LEFT; RIGHT; };
enum Vertical { BOTTOM; TOP; };

optional<Horizontal> horizontal;
optional<Vertical> vertical;

}s
struct ObjectPosition { };

class PolarObjectPosition : ObjectPosition {
float azimuth, elevation, distance;
ScreenkEdgelock screenEdgelock;

};

class CartesianObjectPosition | ObjectPosition {
float X, VY, Z;
ScreenkEdgelock screenEdgelock;

};

struct AudioBlockFormatObjects {
ObjectPosition position;
bool cartesian;
float width, height, depth;
float diffuse;
optional<ChannellLock> channellLock;
optional<ObjectDivergence> objectDivergence;
optional<JumpPosition> jumpPosition;

73



74 Pex. MC3-R BS.2127-0

bool screenRef;
int importance;
vector<ExclusionZone> zoneExclusion;

}s

struct ObjectTypeMetadata {
AudioBlockFormatObjects block_format;
ExtraData extra_data;

}s
11.1.3 /laHHbIe BOCIIPOU3BEAEHHUS CPEabI

struct Channel {
string name;

PolarPosition polar_position;

PolarPosition polar_nominal_position;
bool is_1fe;

s
struct Layout {
string name;

vector<Channel> channels;
Screen screen;

};

11.2 ANIOLEeHTpUYeCKHe MO3MIMU TPOMKOTOBOpHTE el

OTH faHHbIE JOCTYIHBI B MAlIMHOYMUTaeMoOil popme B iar/core/data/allo positions.yaml, HO
BKJIFOUEHBI CIOJIa IS CIIPABOK.

TABJIUIIA 5
AJLTOIIEHTPHYECKHUE TMO3UIINH TPOMKOTOBOpHTeJIel 1A cxeMbl pacnojokenus 0+2+0
Kanan X Y Zz
M+030 -1 1 0
M-030 1 1 0
TABJINIIA 6
AJlJIOleHTpUYecKHe TO3ULIMHM TPOMKOI0BOpHUTeJIei A5 cxeMbl pacnoJiokeHus 0+5+0
Kanan X Y Zz
M+030 -1 1 0
M-030 1 1 0
M+000 0 1 0
M+110 -1 -1 0
M-110 1 -1 0
LFE1 -1 1 -1
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TABJIMLIA 7
AJlJIOLeHTPpUYeCKHE MO3ULHHM TPOMKOTOBOPHTeJIel AJIsl cXeMbl pacnoJiokeHuss 2+5+0

Kanan X Y Z
M+030 -1 1 0
M-030 1 1 0
M+000 0 1 0
M+110 -1 -1 0
M-110 1 -1 0
U+030 -1 1 1
U-030 1 1 1
LFE1 -1 1 -1

TABJIUIIA 8

AJlJIOleHTPpUYeCKHE MO3ULIHHM TPOMKOTOBOPUTEJIel A5l cXeMbl pacnoJiokeHus 4+5+0

Kanan X Y z
M+030 -1 1 0
M-030 1 1 0
M+000 0 1 0
M+110 -1 -1 0
M-110 1 -1 0
U+030 -1 1 1
uU-030 1 1 1
U+110 -1 -1 1
U-110 1 -1 1
LFE1 -1 1 -1

TABJIMILIA 9

AJlJIOLleHTPpUYeCKHE NO3ULMHM TPOMKOT0BOpPUTeJIel AJIs1 cXeMbl PacnoJioKeHus 4+5+1

Kanan X Y Z
M+030 -1 1 0
M-030 1 0
M+000 0 1 0
M+110 -1 -1 0
M-110 1 -1 0
U+030 -1 1 1
U-030 1 1 1
U+110 -1 -1 1
U-110 1 -1 1
B+000 0 1 -1
LFE1 -1 1 -1

75



Pex. MC3-R BS.2127-0

TABJIMLIA 10
AJlJIOleHTPpUYeCKHE TO3ULIMH T'POMKOTI0OBOPHUTeJIeH sl cXeMbl pacnoJiokenus 3+7+0
Kanan X Y Z
M+000 0 1 0
M+030 -1 1 0
M-030 1 1 0
U+045 -1 1 1
U-045 1 1 1
M+090 -1 0 0
M-090 1 0 0
M+135 -1 -1 0
M-135 -1 0
UH+180 0 -1 1
LFE1 -1 1 -1
LFE2 1 1 -1
TABJIMLA 11
AJJIoleHTPpUYeCKHE MO3ULIMHA TPOMKOT0OBOpPHUTEJIeH ISl cXeMbl pacnoJiokenus 4+9+0
Kanan X Y z
M+030 -1 1 0
M-030 1 0
M+000 1 0
M+090 -1 0 0
M-090 1 0 0
M+135 -1 -1 0
M-135 1 -1 0
U+045 -1 1 1
U-045 1 1 1
U+135 -1 -1 1
U-135 1 -1 1
LFE1 -1 1 -1
TABJIMIIA 12
AJJIOLeHTPpHYeCcKHe MO3ULHHM IPOMKOTOBOpUTeIeii A5 cxeMbl pacnojaoxenus 9+10+3
Kanan X Y Z
M+060 -1 0,414214 0
M-060 0,414214 0
M+000 0 1 0
M+135 -1 -1 0
M-135 1 -1 0
M+030 -1 1 0
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TABJINIIA 12 (oxonuanue)

Kanan X Y V4
M-030 1 1 0
M+180 0 -1 0
M+090 -1 0 0
M-090 1 0 0
U+045 -1 1 1
U-045 1 1
U+000 1 1
T+000 0 1
U+135 -1 -1 1
U-135 1 -1 1
U+090 -1 1
U-090 0 1
U+180 0 -1 1
B+000 1 -1
B+045 -1 1 -1
B-045 1 1 -1
LFE1 -1 1 -1
LFE2 1 1 -1
TABJIMIIA 13
AJUTOIIEHTPUYECKUE TO3HIINH TPOMKOTOBOPHTEJIel I cXeMbl pacnojioxkenus 0+7+0
Kanan X Y V4
M+030 -1 1 0
M-030 1 0
M+000 0 1 0
M+090 -1 0 0
M-090 1 0 0
M+135 -1 -1 0
M-135 1 -1 0
LFE1 -1 1 -1
TABJIMLIA 14

A.]'l.]'lOlIeHTpl/I‘leCKl/le nmo3unuu FpOMKOFOBOpHTeJ’Ieﬁ AJISA CXEMBbI PaCIoJI0KCHUSA 4+7+0

Kanan X Y V4
M+030 -1 1 0
M-030 1 0
M+000 0 1 0
M+090 -1 0 0
M-090 1 0 0
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TABJINIIA 14 (oxonuanue)

Kanan X Y Z
M+135 -1 -1 0
M-135 1 -1 0
U+045 -1 1 1
U-045 1 1
U+135 -1 -1 1
U-135 1 -1 1
LFE1 -1 1 -1

11.3  Jlauubie npeodpa3zoanusi DirectSpeakers

OTH AaHHbIE JOCTYIIHbIE B MAIIMHOYUTaeMOl popMe core.direct speakers.panner.itu packs
ncore.direct speakers.panner.rules, HO BKIIOYEHEI CIOa JUIsl CIIPABOK.

TABJIMILIA 15

IIpeodpazosanue o6mux onpeneaenuii audioPackFormatlD B umeHa cxem pacnosioKeHust
(cm. myHkT 8.1)

audioPackFormatID input layout
AP_00010001 0+1+0
AP_00010002 0+2+0
AP_00010003 0+5+0
AP_00010004 24540
AP_00010005 4+5+0
AP_00010007 3+7+0
AP_00010008 4+9+0
AP_00010009 9+10+3
AP_0001000c 0+5+0
AP_0001000f 0+7+0
AP_00010010 4+5+1
AP_00010017 4+740
TABJIMIIA 16

IMpaBuia npeodpa3zosanusi DirectSpeakers (em. mynkr 8.1)

BxoaHnoe B
3HAYEeHUEe BIXO/HEIE KOX(DGHUIHEHTLI yCHIIEHUs input layouts | output layouts
BOCIIPOM3BEICHUS - -
speakerLabel
M+000 M+000 =1
M+000
M+030 = M-030 = \/g
M+060 M+060 =1
M-060 M-060 =1
M+060 1 2
M+110 = > M+030 = 3
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TABJINIIA 16 (npodonoicenue)
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BxoaHoe B
SHAYEHME bIXO/IHbIE KO3((PUIHEHTHI yCUICHUSA input layouts | output layouts
BOCIIPOU3BEIEHUS - -
speakerLabel
M—
060 M-110 = \E M-030 = \E
M+060 1
M+030 = M+090 = 3
M-060
M-030 = M—090 = \E
M+060 M+030=1
M-060 M-030=1
M+090 M+090 =1
M-090 M-090 =1
M+090 9+10+3
M+030 = \E M+110 = \E
M-090 1 2 9+10+3
M-030 = 3 M-110 = 3
M+090
M+030 = M+110 = \E
M-090 1
M-030 = M-110 = 3
M+090
M+030 = \E
M-090 1
M-030 = 3
M+110 M+110=1
M-110 M-110=1
M+110 M+135=1
M-110 M-135=1
M+110 1
M+030 = 3
M-110
M-030 = \E
M+135 M+135=1
M-135 M-135=1
M+135 M+110=1
M-135 M-110=1
M+135 1
M+030 = 3
M-135
M-030 = \E
M+180 M+180 =1
M+180
M+135 = M-135 = \/%
M+180 1
M+110 = M-110 = 3
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TABJINIIA 16 (npodonoicenue)
BxoaHoe B
SHAYEHME bIXO/IHbIE KO3 (PULMEHTHI yCHICHUS input layouts | output layouts
BOCIIPOU3BEACHUA - -
speakerLabel
M+180
M+030 = M-030 = \E
U+000 U+000=1
U+000
U+030 = U-030 = |-
U+000 1
U+045 = U-045 = >
U+000 M+000 =1
U+000 1
M+030 = M-030 = >
U+030 U+030=1
U-030 U-030=1
U+030 U+045=1
U-030 U-045=1
U+030 M+030=1
U-030 M-030=1
U+045 U+045=1
U-045 U-045=1
U+045 U+030=1
U-045 U-030=1
U+045 M+030 =1
U-045 M-030=1
U+090 U+090 =1
U-090 U-090=1
U+090 1 2 9+10+3
UH+180 = 7 U+045 = 3
U-090 9+10+3
UH+180 = \E U-045 = \E
U+090 1
U+030 = U+110 = >
U-090
U-030=U-110= \E
U+090 1
U+045 = U+135 = >
U-090
U-045=U-135= \E
U+090 M+090 =1
U-090 M-090=1
U+090 1
U+030 = M+110 = >
U-090
U-030 = M-110= |-
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TABJINIIA 16 (npodonoicenue)
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BxoaHoe
SHAYEHME Beixognbie kK03 puLIMEHTHI YCUJICHUs input lavouts | outout lavouts
speakerLabel BOCIIPOM3BE/ICHUS put_tay put_say
U+090
M+030 = M+110 = |-
U-090 1
M-030 = M-110 = 3
U+090
M+030 = \E
U-090 1
M-030 = 3
U+110 U+110=1
U-110 U-110=1
U+110 U+135=1
U-110 U-135=1
U+110
U+045 = UH+180 = \E
U-110 1
U-045 = UH+180 = 3
U+110 M+110=1
U-110 M-110=1
U+110 M+135=1
U-110 M-135=1
U+110 1
M+030 = 3
U-110
M-030 :\E
U+135 U+135=1
U-135 U-135=1
U+135 U+110=1
U-135 U-110=1
i3 U+045 = \E UH+180 = \E 9+10+3
U-135 1 2 9+10+3
U-045 = 3 UH+180 = 3
U+135
U+045 = UH+180 = \E
U-135 1
U-045 = UH+180 = 3
U+135 M+135=1
U-135 M-135=1
U+135 M+110=1
U-135 M-110=1
U+135

M+030 = \E
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TABJINIIA 16 (npodonoicenue)

BxoaHoe B
SHAYEHME bIXO/IHbIE KO3((PUIHEHTHI yCUICHUSA input layouts | output layouts
BOCHPOI/BBCIICHI/IH - -
speakerLabel
U-135
M-030 = \E
U+180 U+180=1
U+180 UH+180=1
U+180 1
U+135=U-135= >
+1
U+180 U+110=U-110= |-
U+180 1
M+135 = M-135 = >
+1
U+180 M+110 = M-110 = %
U+180 1
M+030 = M—-030 = "
UH+180 UH+180=1
UH+180 U+180=1
UH+180
U+135=U-135= \E
UH+180 1
U+110 = U-110= >
UH+180
M+135 = M-135 = \E
UH+180 1
M+110 = M-110 = >
UH+180
M+030 = M-030 = \E
T+000 T+000=1
T+000 1
U+045 = U-045 = U+135=U-135= -
T+000
U+030 = U-030 = U+110 = U-110 = i
T+000 1
U+045 = U-045 = UH+180 = 3
T+000
U+045 = U-045 = M+135 = M-135 = \E
T+000 1
U+030 = U-030 = M+110 = M-110 = -
T+000
M+030 = M-030 = M+135 = M-135 = i
T+000 1
M+030 = M—030 = M+110 = M-110 = "
T+000
M+030 = M-030 = \/%
B+000 B+000 =1
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TABJINIIA 16 (oxonuanue)
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BxoaHoe B
SHAYEHME bIXO/IHbIE KO3((PUIHEHTHI yCUICHUSA input layouts | output layouts
speakerLabeI BOCIIPOU3BEACHUA - -
B+000 M+000 =1
B+000 1
M+030 = M-030 = 3
B+045 B+045 =1
B-045 B-045=1
B+045 M+030 =1
B-045 M-030=1
LFE1 LFE1=1 9+10+3, 3+7+0 9+10+3, 3+7+0
LFE2 LFE2 =1 9+10+3, 3+7+0 9+10+3, 3+7+0
LFE1 1 9+10+3, 3+7+0
LFE1l = 3
LFE2 1 9+10+3, 3+7+0
LFELl = 5
LFE1 LFE1=1
bubauorpadpus
[1] F. Zotter and M. Frank (2012), All-round ambisonic panning and decoding, Journal of the

audio engineering society, vol. 60, no. 10, pp. 807-820.

[2] V. Pulkki, (1997), Virtual sound source positioning using vector base amplitude panning,
Journal of the audio engineering society, vol. 45, no. 6, pp. 456-466.
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IIpunaraemslii 1oKymeHT 1
K IIpunoxenuro 1
(MH(pOpMATHBHBII)

PyKkoB0OJCTBO K COOTBETCTBYIOUIUM YACTAM crienupukanuu Mmetagaiusix ADM

Alll  Meranannsie ADM nas pengepepa ADM MCI-R

Llens HIDKecHeAyromed TaOIWIBl COCTOUT B TOM, YTOOBI NPETOCTAaBHTH CBOJHBIA IE€pedeHb KITIOYEBBIX
3IIEMEHTOB PeHIepepa ¢ yKa3aHUEM UX MECTOIIOTI0KEHHMS B CIeN(UKAIIAIX, MpuBeeHHBIX B [Ipumoxennn 1.
Crierudmkaiuu cieayeT OpaTh U3 yKa3aHHBIX CCHIIOK.

Metagpannsie ADM Pexomenganus Ipuioxennel
nooaemenm (ampudym)[cucmema Koopounam) MC3-R BS.2076-1 K HacTostmel
Pexomenmanuu
typeDefinition == "'DirectSpeakers" [Tynkr 5.4.3.1 ITyukr 8
speakerLabel Tabmna 11 ITyHKT 8.2
position (azimuth, elevation, distance, screenEdgelLock) [MynkT 8
typeDefinition == ""Matrix" Iynkr 5.4.3.2 Mynkr 5.2.6.1.1
[ynkr 5.2.6.4
outputChannelIDRef Tabnuma 12 Iynkr 5.2.6.1.1
matrix = coefficient (gain, gainVar, phase, phaseVar, Tabnuna 13 Ilyukr 5.6.4
delay, delayVar)
input/outputPackFormatIDRef IMynkr 5.5.5.1 Mynkr 5.2.6.1.1
encode/decodePackFormatIDRef Mynkr 5.2.6.1.1
typeDefinition == "'Objects" Iynkr 5.4.3.3 ITynkr 7
position (azimuth, elevation, distance, screenEdgeLock) Tabnuna 14 [yskr 6.1
[polar] [Mynkr 7
[yskr 7.3.4
position (X, Y, Z, screenEdgeLock) [cartesian] Tabauna 15 Iyskr 6.1
ITynkT 7
IMynkr 7.3.10
width, height, depth [polar] Tabnuia 14 [ynkr 7.3.8
width, height, depth [cartesian] Tabmmna 15 IMynkr 7.3.11
cartesian Tabmnuma 16 [ynkr 7.3.1
Mynkr 7.3.2
gain Iynkr 7.3.1
diffuse Mynkr 7.3.1
[ynkr 7.4
channelLock (maxDistance) Iyukr 7.3.6
objectDivergence (azimuthRange, positionRange) [polar] Myukr 7.3.7
Mynkr 7.3.1
objectDivergence (azimuthRange, positionRange) Iynkr 7.3.7
[cartesian] Iynkr 7.3.1
jumpPosition (interpolationLength) Iynkr 7.2
zoneExclusion - zone (minX, maxX, minY, maxY, minZ, Iynkr 7.3.5
maxZ, minElevation, maxElevation, minAzimuth, yuxr 7.3.12
maxAzimuth)
screenRef Iynkr 7.3.3
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MeTtagannsie ADM Pexomenganus puioxennel
noovnemenm (ampudym)[cucmema koopounan) MC3-R BS.2076-1 K HacTosed
Pexomenpanun
importance ITynkr 5.3.1
[ynkr 5.2.7.1.1
typeDefinition == "HOA" IMynkr 5.4.3.4 IMynkT 9
IMynxkr 5.2.7.3
equation Ta6muna 17 [Mynkr 9.2
order Mynkr 9.1.1
IMynkr 9.3.1.2
degree Mynkr 9.1.1
[Mynkr 9.3.1.2
normalization [ynkr 5.4.3.4 Iynkr 9.1.2
[Mynkr 9.3.1.5
nfcRefDist Tabmuna 17 [Mynkr 9.2
screenRef [Mynkr 9.2
typeDefinition == "Binaural™ Iynukr 5.4.3.5 -

IIpunaraemslit JOKyMeHT 2
k [Ipunoxkenuro 1
(uHpopMaATHBHBIN)

AJIbTepHATHBHASA KOHPUIypauus BUPTYaJbHbIX [POMKOIOBOPHUTeJIei

A21 Cpneunduxauus ajibTePHATUBHON KOH(QUTypauuu BUPTYAJbHbIX TPOMKOroBopHTe el

Koudwurypanus BupTyanbHBIX TpoMkoroBoputeneii VBAP, amprepHaTMBHAs TOW, YTO TMpe/CTaBICHA
B yHKTe 6.1.3.1, onmuchIBacT MO3UIUK BUPTYAITBHBIX IPOMKOTOBOPHTEIIEH, HE PACTIONOKEHHBIX B MOJIFOCAX, U
ux TmoHwkaromue kodpduuuentsl. O0pabotka meranaHHbIx ADM ocTaercst Takod ke, Kak yKa3aHO B
OCHOBHOM 4YacTH Hacrosimleil PexomeHpmamuu, — 0€3 JOMONHUTENBHBIX METaJaHHBIX. AJIbTEpHATUBHBIC
MO3HWIIMU BUPTYAIBHBIX TPOMKOTOBOPHTENIEH W WX MOHWXKAIONIMEe KO3(PQUIMEHTH OCHOBaHBI Ha
ontTUMH3aIuaX "Ha ciyx". Huke nmpuBesieHO onuicaHue 3TOW allbTepHATHBHOW KOH(PUTYPAITUK BUPTYAIbHBIX
ITPOMKOTOBOPHUTENEH.

A2.1.1 TIpomecc HACTPOIiKH

Hpouecc HaCTpOﬁKPI BBIIIOJIHACTCA B COOTBETCTBMM C IaramMmy, OIHMCAHHBIMU B IIYHKTC 6131,
34 UCKIIFOYCHUCM BTOPOro 1Iara, KOTOpBIﬁ JOJDKCH OBITH CICOYIOUINM:

2) CHayasna myTeM NOWCKa B TabMuIax, MPUBEIEHHBIX B MyHKTE A2.1.2, onpeensioTcss BUPTyalbHbIE
rpoMKoropopurend. B kaxgom mogpaszgene nyHkTa A2.1.2  ompeneneHsl KOHGHUTypauus
BUPTYaJIbHBIX TPOMKOTOBOPHTENCH M MX MOHMKAIOIUE KOI(POHUIUESHTH! Ui KOHKPETHOH CXEMBI
pacnojioxeHus, onpeneiacHHoi B Pekomenganuu MC3-R BS.2051-2.

Hpyrue maru mpouecca Hactpoiiku — mar (1) u maru (3)—(6) — ocraroTcsi TaKMMHU ke, KaK OINHCaHO

B myHkTe 6.1.3.1.


https://www.itu.int/rec/R-REC-BS.2051/en
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A2.1.2 Ta6auua BUPTYaJbHbIX IPOMKOTOBOpHTeIEil U MOHWKAIOIIUX K03 PUIEeHTOB

B mpuBeneHHBIX HIDKE TaOMUIAX BUPTyalbHBIE TPOMKOTOBOPHTENH (YKa3aHHBIE a3MMyTOM M YTJIOM MECTa)
HaXOJSITCS B TEPBOH CTpOKe, a (U3NUYECKHe — B IepBOM crondiie. HomuHamsHbBIe W peaybHbIE TO3HINN
BUPTYaJIbHBIX TPOMKOTOBOpHUTENEH coBmamaoT. B Tabnuie mnpuBeneHbl MOHMWXKAIOMME KOI((PUIMESHTHI
OT BUPTYaAJIbHBIX TPOMKOTOBOPHTENEH K (DU3HMIECKUM.

Cucrema A 0+2+0

Jua cuctemsr A 0+2+0 rcmons3yeTcst METO, OCHOBAHHBIN Ha MOHIKAIOMIEM MUKITUPOBAHUH OT CHCTEMBI B
0+5+0 x cucreme A 0+2+0, kak onucano B myHkre 6.1.2.4. JIng nomydenust kaHanos 0+5+0 ucnonb3yrorcst
BUPTYyaJIbHbIE TPOMKOTOBOpUTENHN cucTeMbl B 0+5+0, kak onucano Huxe.

Cucrema B 0+5+0

—45, 45

45, 45

—135, 45

135, 45

—45,-45

45, —45

—135,-45

135,45

M+030

1,0

1,0

M-030

1,0

1,0

M+000

LFE1

M+110

0,3162

0,9486

0,3162

0,9486

M-110

0,9486

0,3162

0,9486

0,3162

Cucrema C 2+5+0

—135, 30

135, 30

—45, 45

45,45

—135,-45

135,45

M+030

1,0

M-030

1,0

M+000

LFE1

M+110

0,3162

0,9486

0,3162

0,9486

M-110

0,9486

0,3162

0,9486

0,3162

U+030

U-030

Cucrema D 4+5+0

-45,-45

45,45

—110, —45

110, —45

M+030

1,0

M-030

1,0

M+000

LFE1

M+110

0,3162

0,9486

M-110

0,9486

0,3162

U+030

U-030

U+110

U-110

Cucrema E 4+5+1

B »T0ii cxeme pacmosioskeHHs TPUCYTCTBYIOT KaK BEpPXHHUHM, Tak U HIKHUM TpoMKoroBoputenu. Ecmu
000J1049Ka 3aM0IHEHa, BUPTYaIbHBIE TPOMKOTOBOPUTENN HE TPEOYIOTCS.




Cucrema F 3+7+0
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—135, 30

135, 30

~45, 45

45,45

—135,-45

135,45

M+000

M+030

1,0

M-030

1,0

U+045

U-045

M+090

M-090

M+135

0,7071

1,0

M-135

0,7071

1,0

UH+180

0,7071

0,7071

LFE1

LFE2

Cucrema G

4+9+0

45,45

45,45

—135,-45

135,45

M+030

1,0

M-030

1,0

M+000

LFE1

M+090

M-090

M+135

1,0

M-135

1,0

U+045

U-045

U+135

U-135

M+SC

M-SC

Cucrema H

9+10+3
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Conep XUT TPOMKOTOBOPHTENH KaK B BEpXHEH, TaK U B HIDKHEH noycdepe; 060109Ka 3a0IHeHa, TaK 9YTO
BHUPTYaJIbHBIE TPOMKOTOBOPUTENH HE TPeOYIOTCS.

Cucrema | 0+7+0

—45, 45

45, 45

—135, 45

135, 45

—45, 45

45,45

~135,-45

135, 45

M+030

1,0

M-030

1,0

1,0

1,0

M+000

LFE1

M+090

M-090

M+135

1,0

1,0

M-135

1,0

1,0
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Cucrema J 4+7+0

—45,-45 | 45,45 —135,-45 135,45
M+030 1,0
M-030 1,0
M+000
LFE1

M+090
M-090
M+135 1,0
M-135 1,0
U+045
U-045
U+135
U-135
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