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Encoding Pipelines

English

3auem Pa3zpenenbl Apxus, MoHTax, XpaHeHue U
AocraBka

3710 yeTbipe pexuma pasgena KOAVMPOBAHWE. OHn noxoxu, MOTOMY UTO BCe CTPOAT KOMaHAbl

KoampoBaHusa FFmpeg, HO Lenb y H1X pasHas.

e APXWVIB - coxpaHuUTb MacTep ¢ MMHMMalbHbIMK NOTEPAMU UAK 6e3 NoTepsb.
e MOHTAX - noarotoButb $ann AN MOHTaXKHOW NPOrpamMMbl.
e XPAHEHWE - nonyuntb KOMNaKTHbIN KayeCTBeHHbIN dain ana bubanortekn.

e [OCTABKA - caenatb dann ana NpocMoTpa, OTNPaBKN UK 3aaUBKU.

Ecan BbIBupaTh TONIbKO MO codec, nerko owmnbuTbca. Boibnpan no HazHaueHWo pe3ybTaTa.

O6wume MNona

Bo MHorux encode-pasgenax noBTOPAOTCS:

e  OunbTp (hatNoB UCTOYHUKA |
e [lekogupoBaTb 4epes ;

e | HogupoBaTb 4epes ;

e Ayauo ;

e MP3 / LAME ;

e BuTpeiT ayauo ;

e | KoHTeliHep |

e Preset kopepa ;

e | PaszpeweHune |

e | Pixel format ;
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e CRF;

e | CQ/QP;

e TIOHWHT KOAWPOBAHMS |
e | [lepe3sanuchiBaThb |

e TecT: nepsbiii haiin |

e TonbKO nokasaTb KOMaHAy .

TOO|tipS Haj 3TUMU NOoJAMU 0b6bsACHAOT cMbica 6e3 OTKPbITVA AOKYMEHTaLMW.

ApxvB

Ha3HaueHue: gonroBpeMeHHble MacTep-popmarsl.
Mpodwuan:

e FFV1 MKV + FLAC ;
e | x264 lossless MKV

* FFV1 + x264 lossless .
Lenn:

o [FFV1;

e x264 lossless .
Korga Bbibupars:

® HY>XHO COXPaHUTb TEXHMYECKUI master;
e KauyecTBO BaXKHee pa3mepa;
e dann byaet NCTOUYHNKOM Ans byaymx transcode;

® MaTepuan JOJKEH NMeEPEXNTb MOBTOPHbIE Onepaynn 6e3 HaKomMaeHNs noTepb.

KoHTenHep no cmbicny 06bi4HO MKV, noToMy uto oH xopoLwo gepxuT FFV1/FLAC n cryxebHble

MOTOKW.

ApXI/IB be3 noTepb nmbo COXpaHAET AaHHblE NCTOYHWKaA KaK eCTb, b0 OTKa3blIBaeT — TUXOrO

MOHMXEHNA TOYHOCTN HET:

e x264 lossless aepxut YUV 8 n 10 6ut; nctouHunk 12 6ut, RGB nam c anb$or OTKNOHAETCS CTPOKOM
[SKIP] c noackaskoi, uto ero coxpaHut FFV1, n nporoH He 3enéHbli. MnkcenbHbI dopmar,

BbIOpPaHHbI pyKaMun, — BbIOOp YenoBeKka, OH He OTK/IOHAETCA.



e FFV1 pepxut noutn BCE, BNAOTb A0 16 6uT, RGB 1 anbdbl; dopmaTt, KOTOPOro HeT B ero Crucke,

OTKJIOHAETCA TaK >Xe.

o FLAC pepxuT uenouncieHHbin 3syk; PCM ¢ naaBatowien Toukon (1 64-61THbIN) KONUpyeTcs Kak

ectb — MKV ero npuHumaer.

MoHTta)kHble Kogekn

HasHaueHue: intermediate/mezzanine ansa NLE.
Mpodwnan:

e ProRes 422 MOV ;

e ProRes LT MOV ;

® | ProRes Proxy MOV ;
e  DNxHR HQ MXF |

e ProRes + DNxHR .
Llenw:

e ProRes Proxy |
e ProRes LT ;

® | ProRes 422 ;

e ProRes HQ

e  DNxHR HQ ;

e | DNxHR HQX .

Korga Bbibupars:

NCXOAHWK TAXENbIV AN MOHTAXa;
e HyXeH intra-frame codec;
* HY>XXHO OTZaTb MaTepuan B MOHTaX;

® HY>XHO BpPEMEHHO yinTn u3 long-GOP/H.264/H.265.
PekomeHpaumu:

e Proxy/LT - ana nérkoro MOHTa)xa 1 YepPHOBMKOB.
e ProRes 422/HQ - ans kayectBeHHOro intermediate.

e DNxHR HQ/HQX - ansa Avid/Resolve/Windows workflows.



e MOV uaule yaobeH ans ProRes, MXF - ana broadcast/NLE pipelines.

XpaHeHue

Ha3HaueHure: KOMMakTHble KayeCcTBeHHble darnbl ana 6ubanotekn nan nepesauw.
Mpodwnan:

e x264 CRF 14 ;
e | x264 1080p CRF 14 ;
e HEVC Mainl@ CRF 14 ;

e | SVT-AV1l CRF 14 .
Llenn:

e x264 / H.264 ;
e x265 / HEVC ;

e AVl (Ha CPU— SVT-AVT).
Korga Bbibupars:

® HyXeH xopowui dann aaa amyHomn bubanorteku;
® HY>XXHO YMeHbLNTb pa3mep 6e3 xéctkux upload-TpeboBaHui;
* BaXHa YMTaeMOCTb Ha JIOKaNbHOM 060pPYyAOBaHNN;

® MOXHO M03BO/IUTL Hoslee MeaneHHbIM encode paamn KayecTsa.
CRF:

® MeHbLUe = KPYMHee 1 YNLLE;
e 6oJiblle = MEHbLLE U XYXE;

e |14 - oyeHb KayecTBEHHad OTMpPaBHadA TOYKa.

AocraBka / MNy6ankauns

Ha3sHaueHue: dalinbl Ans NPOCMOTPa, 3a/IMBKU 1 Nepesaun.
Mpodwuaw:

e Review H.264 |

e | Upload H.264 ;



e | Upload HEVC 10-bit |

e | SVT-AV1 delivery .

CPU/NVENC/AMF/QSV BbibupatoTtca otaenbHo B 6noke | Kopep , 4tobbl Mpoduab onuckiBan cLeHapuin

BbIBOAQ, @ He annapaTHbIi backend.
Llenw:

e x264 / H.264 ;
e x265 / HEVC ;

e AVl (Ha CPU— SVT-AV1).
Korga Bbibupars:

e dann fomKeH cMoTpeTbes H6e3 cneymanbHbix tools;
e HyxeH upload-friendly encode;
® HY>XXHO mcnonb3oBaTb hardware encode;

® Ba>XXHa CKOPOCTb.

Hardware encode ncnonb3syet CQ/QP , software encode o6bI4HO Mcnonb3yeT  CRF .

Decode Backend

JekoaupoBaTb 4epes |

e Auto |

e CUDA ;

® | QuickSync ;

e AMD/D3D11VA ;

e davld AV1 .

Decode backend oTBeuaet 3a uteHme BxogHoro notoka. OH He paBeH encode backend. Hanpumep,

MOXHO aekoampoBatb AV1 uepes davld n kognpoatb H.264 yepes x264 CPU.

davld AV1 - He «yckopuTenb BoObLLe», a MpuHyauTenbHbIn aekogaep AV1 ( —c:v libdavld ). Ha
NCcToYHMKe apyroro kogeka FFmpeg takol darin npountatb He MoxeT, noatomy preflight nposepser
Kozek nepsoro ¢danna Source 1 oCTaHaBAMBAET ONepaLMIo C MOHATHbIM coobLieHnem. ns

cmellaHHoro Source Bbibupan  CPU/Auto .



F'ae >xuByT kagpbl: —hwaccel_output_format

AnnapaTtHbIv Aekoep OTAAET Kaapbl b0 B BuAeonamaTb, MO0 B CUCTEMHYHO. YIpaBAfeT 3TUM | —

hwaccel_output_format , n noBeseHVe MO yMONYaAHUIO ¥ TPEX CTEKOB pPasHoe:

e | CUDA : 6e3 siBHOro dopmata Kagpbl yxoaar B cuctemHyto namatb. NVIDIA pekomeHgyeT -

hwaccel cuda -hwaccel_output_format cuda nMeHHO 4TObbI 3TOro M3bexartn.

e QuickSync : no ymonuaHuto FFmpeg octaBaseT kagpbl B BUAEONAMATA 1 rneyartaeT
npeaynpexaeHune defaulting hwaccel_output_format to gqsv ... DEPRECATED . /liob6oi

nporpaMMHbI GUALTP Nocse 3Toro nagaet ¢ Impossible to convert between the formats .

e AMD/D3D11VA : MO YMOAYaHMIO Kajpbl BO3BPALLAKOTCA B CUCTEMHYHO NamaTb; A4 noaHoro GPU-

nytt AMD pekomeHgyeT  —hwaccel_output_format d3dill .
MNosTomy npoekT 3aaaét popmar cam:

e [lonHbin GPU-koHBenep (| ~hwaccel_output_format cuda / qsv / d3dll ) Bkaro4vaercs, Korga
Aekogep v koaep oAHoro BeHAopa, Pixel format ocraBneH kak auto v HET NporpaMMmHbIX
dunnbTpoB - MacwTabuposanHus, LUT nan HDR-to-SDR. B TepmurHane nossasetcs ctpoka  Decode

frames stay in GPU memory ... .

e Ecnum uto-T1O Tpebyet kagpoB B cnucteMHoM namaty, ana QuickSync aBHO 3anpawmBaetcs popmat
3arpy3ku ( nvl2 , a gns 10-6utHoro nctouHmka  p010le ) - nHave GuabTpbl He paboTatoT BOBCE.

CUDA n D3D11VA B 3TOM cnyyae dopmat He HaBA3bIBatOT, UTOObI He GUKCMPOBATb Pa3pPAAHOCTb 3a

FFmpeg.

CmewaHHble napbl (Hanpumep CUDA-azekog n CPU-koanpoBaHme) NOAHOCTbIO paboune: annapaTHbiv

AeKkoaep yckopseT UTeHue, a kognposaHue naét Ha CPU.

Encode Backend

KooupoBaTb 4yepes

e Auto |
e | CUDA NVENC |

® | QuickSync ;

e AMD AMF :
e CPU.
PekomeHpaumu:

e CPU - kauecTBO 1 NpeAcKkasyeMocCTb.



e NVENC/QSV/AMF - ckopocTb, ocobeHHo ans delivery/review.

e Auto - xopouo, ecan profile already knows what it wants.

Kogep npumeHseTca ko Bcem Tpém cemerictBam TapreTtos: H.264, HEVC n AV1. Lienb | AV1 koampyetcs
yepe3 SVT-AV1 Ha CPU n yepe3  avl_nvenc , avl_qsv wiu avl_amf Ha COOTBETCTBYHOLLEM
Xenese. Perynatopbl kadyecTBa nNpu 3TOM Bcerga poaxble ana backend: | CRF n | SVT-AV1 preset A4

CPU, CQ/QP wn NVENC preset / QSV preset / AMF quality pns annapaTHbIX KOAEPOB.

MNepea hardware encode 3anyckan | Hardware Capabilities .

Audio Mode

Ob6uee none | Ayauo :

* PopHoi MOTOK ;
e | AAC override ;
e MP3;

® FLAC;

e PCM 16-bit |

e PCM 24-bit :

* PCM float ;

e | bes ayawuo .
[Ans delivery o6b1uHo AAC. s archive - source nam FLAC. lns MOHTaXHbIX 3agauy - source nav PCM.
He kaxabii pexxum Bne3aeT B 110601 KOHTEMHEP, 1 3TO NPOBEPSAETCA A0 3anycka:

e  MXF npwuHumaet Tonbko PCM 16-bit, PCM 24-bit nan otcytcTBure ayano;

e MOV He ymeet FLAC ( flac only supported in MP4 ) - ans FLAC Bbibupan MP4 nan MKV, ansa
MOV nogonaét PCM.

HepoctynHbi pexxunm racutcs B Gopme, a Npu NepekntoveHnn koHtenHepa Ha MXF nan MOV yxe
BbIOpPaHHbIV HECOBMECTUMBIN pexunmM cam nepexoamnt Ha PCM 24-bit . Backend npoBepseTt 10 xe

camoe, nostoMy CLI v npodumnb Toxe He MoryT cobpaTb HEBO3MOXHYHO Mapy.



MP3 / LAME

MNpwn Ayauo = MP3 nosasasetca Ta Xe wkana npecetos LAME, uto n B pasgene AYAIVIO, - ogHa Ha

BCHO MPOrpammy:
e VBR VO (okono 245 kbps) - 3HaueHne no ymonuaHuto, —q:a 0 ;

e Insane 320 - -b:a 320k ;

e Mo 6uTpeilTy - 6epéT 3HaueHWe nons buTtpenT ayauo .

MNMone BuTpeiT ayavmo npu MP3 nokasbiBaeTcs TONAbKO AN TPETbErO BapmMaHTa, MOTOMY YTO nepBble
ABa ero He umTatoT. 3HaveHve 384 kbps Ana MP3 HegoctynHo: notonok MPEG-1 Layer Il - 320 kbps,
n LAME monua onyckaet fo Hero ntoboe bonbliee uncno. OrpaHnyeHme XXnBET B 06LLLEM KOHTPaKTe,

noatomy n GUI, n CLI ( AUDION_MP3_LAME_PRESET ) kogupyroT MP3 oanHakoBo.

YepeccTpOUHbIN UCTOUHUK

NcTounmk 3 aByx nonen (25i, 29,97i, 50i) B8 MOHTAXE, XPAHEHW, AOCTABKE v LIBETE no
YMOJIYaHWIO CTaHOBUTCA MPOrpeccuBHbIM. [osie | YepeccTpoyHbll MCTOYHMK — B 6s10Ke

«,ﬂ'OﬂOﬂHVITeII bHO»!

e [lporpeccue x2 — o YMOJIHaHNHO: bwdif A€NaeT Kaap U3 KaXXaoro nojd, 4actoTa BABOE BblLLE,

ABwvxeHue ueankom (50i — 50p);
e [lporpeccuB — LEeNbHbIV Kagp 13 KaXAoro kagpa, Yactota npexHsas (50i — 25p);

e OcTaBuUTb MONS |— MOJA N UX MOPALOK COXPaAHAOTCS, ANA YepecCTPoUHOro adupa; x264

KOAUNPYET NX KaK nonA.

MNanka HacTPOek roBOpUT, UTO caenaHo: x264_crfld_slow_progressive_2x . [1porpeccrBHbIv

NCTOYHKK He Tporaetca. APXVIB nonsa coxpaHseT Bcerga — 310 apxuB 6e3 noteps.

Pixel Format

BapuaHTbl:

e auto;

yuv420p;

yuv420p10le;

yuv422p;

yuv422p10le.



[MpakTnuecku:

e yuv420p - MakCMManbHas COBMECTUMOCTb;

e yuv420p10le - HEVC/AV1 10-bit delivery/storage;

e yuv422p/yuv422p10le - MOHTaxHble/NpodeccnoHanbHble CLEeHapUK.

Pixel format npumeHseTca 1 kK annapaTHbIM KoAepaM: BbibpaHHbI GopmaT NepeBoANTCA B POAHOWM
dopmat kogepa ( yuvd20plOle —  pOlOle , ans QSV yuvd20p — nv12 ). Ecam BeIBpaHHbIN Kogep
dun3mueckn He ymeeT 3anpoLUeHHbI GopMaT, onepaLms OCTaHaBANBAETCA C ABHbIM COODLLEHNEM, a He
nuweT MonYa Apyrov Gopmar:

e H.264 Ha NVENC/QSV/AMF - tonbko 8-bit. Ans 10-bit Bei6upan HEVC/AV1 nan CPU x264.

o 4:2:2 Ha QSV/AMF HepoctyneH; Ha NVENC oH ecTb TO/IbKO y HOBOTO Xenesa.

auto OcCTaB/seT cornacoBaHve popmata 3a FFmpeg — 310 no-npexkHemy noseeHve No

YMONYaHWIO.

Encode Tuning

dnaru:

e Grain;

e Film;

e Animation;
e Fast decode;

e Zero latency.

He Bksitouan tuning “Ha Bcakmnin caydarn”. OH AOKEH COOTBETCTBOBaTbL MaTepuany uam delivery-

TpeboBaHuto.

JTO 3HayveHma  tune AnA x264/x265, noatomy 6710k Noka3bliBaeTCcA TONLKO Npu | Kogep = CPU . Y
NVENC, QSV n AMF cBos wkana kadectBa ( NVENC preset , QSV preset , AMF quality ), n cnucok

tuning oHW He unTatoT.

Test On First File

TecT: nepBbiii haitn 0cob6eHHO BaxeH A koamposaHua. OH npoBepseT:

® HavgeH av input;



e pabotaet an backend;

e COBMECTUM /i1 container;

e KoppekTeH sn audio mode;

e He cnomaH am LUT/decode path;

® XBaTae€T JIN NpaB Ha Ha3HaueHwue.

[ns 6onbworo NctouHuka 310 obs3aTtesibHas NpuBbIYKa.



