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Hape3ka: maTtpuua ¢popmaTtos,
MeToAbl NpoBepKn n rpabam FFmpeg

English

Mpo nHtepddeiic B 3Tom gokymeHTe. TOUKM pe3a HaxoAAT B Nieepe mpv, KOTOpPbIl
OTKPbIBAETCA KHOMKOW U3 pa3aena, U MepeHoCAT B NMoas KHoMkaMum — Anbo BBOAAT

TaVIMKO,D,OM C KnaBuatypbl.

CnpaBouHuk no pasgeny HAPE3KA. Bcé, uto 3aecb HanvcaHo, U3MepeHo, a He B3ATO U3
AOKYMeHTauUn: Kaxaas avenka Tabany, — peanbHas NOMbITKa 3anNncn ¢ —C Copy U YTeHneMm
pe3ysbTaTa 06paTHO, KaXkA0e YNCA0 CMHXPOHa — 3amep MO Kagpam 1 camnaaMm. Yucna cHATbl Ha
FFmpeg 9.0.1 n nepecHaATble Ha 8.0.1 coBnanan fo Auvenkun. Kakas cbopka nonagér B NocraBky —
pellaeT ycTaHoBLMK no Bepcun gpavisepa NVIDIA (Ha 60nbLIMHCTBE MaLLVH 3TO BeTKa 8.X), MO3TOMy

06e NpoBepeHbl.

Pasgen nogpobrHo — B TRIM_RU.md, pewenuns — B DECISIONS_RU.md. 3aecb — dakTypa no obpeske;

MOJIHbBIN CBOZ U3MEPEHWI, BKAOUAsA NEPeCcYET YacToTbl U Npeaensl camoro FFmpeg, — B
MEASUREMENTS_RU.md.

1. Uro paspen aenaer

Hape3ka konupyeTt notoku ( —c:v copy ) U He nepekoanpyeT KapTuHKy. OTcroAa YeTbipe CBOWCTBA,

KOTOpble onpeaenaroT BCE OCTa/bHOE:

e yactoTa bepétca y dbanna kak ectb: | ffprobe oTaaéT TOUHyrO Apobb ( 24000/1001 ansa 23,976

24/1 | ana yectHbix 24,000), N HAYEro He AOMBICNIMBAETCA — Kamepa CHUMAET 1 TO, U APYroe;
® HayaNo Kycka JIOXMTCS Ha K/ItoueBOM Kagp (MHaye NOTOK Heyem HauaTb);

® KOHEL, pexeTcs YNC/IOM KagpoB No TOYHON ApOobu YacToThl;
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e 3BYK KOMMPYETCA Kak eCTb, KpOMe AByX cny4yaes (Bbibop kaHana n PCM B MXF), rae oH

nepenncbliBaeTca CoMna-B-CamMnn be3 noTepn NOKoNeHu4.

Pe>xum Yro ocTaértca Touek

Y6paTb Hauano Bcé nocne IN oaHa (IN)

Y6paTb KOHeL, Bcé go OUT oaHa (OUT)

OcrtaBuTb Kycok mexay IN n OUT aBe

cepeaviHy

Pazgenntb BCE YacTW, HNYEro He BbibpacbIBaeTCs; CTbIKM Ha N Touek — N + 1 yacten, go 30
KJHOYeBbIX Kagpax TO4YeK

CTpokn + B OcTaBuTb W Bbipe3aTb — He HOBble PEXMMbI, @ OTAE/bHbI€ MPOrOHbl TOrO Xe
pexuma no Tomy xe Aybnto, Kaxabli B cBoEM dpanne ( _keepdl , _cut0l ): B n3mepeHHOe 34€ech

OTHOCUTCA K KaXXAOMY U3 HUX KaK K O4UHOYHOMY pe3y.

2. KoHTenHep X Bnaeokoaek

MNapbl «BUAEO + 3BYK, KOTOPbIA KOHTEMHEP TOYHO MPUHMMAET», 3aNncb —C COpy , 3aTEM YTeHue

obpaTHO 1 cBepka Kozeka.

Bugeo MP4 MOV MKV MXF TS M2TS
H.264 Aa Aa Aa Aa aa Aa
HEVC Aa Aa Aa HeT za Aa
ProRes HeT aa aa aa HeT HeT
DNxHD/DNxHR HeT Aa Aa Aa HeT HeT
MPEG-2 Aa Aa Aa aa Ja Aa
AV1 aa HeT aa HeT HeT HeT

VP9 aa HeT aa HeT HeT HeT
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Yto 13 3TOro Ccneayet AN NPakTUKK:

¢ ProRes n DNxHR »xuByt B MOV, MKV un MXF. MP4 nx He npumeT — nonbiTka Aaét «Could not

find tag for codec» n dain HyneBow ANVHbI, MO3TOMY Takas Napa OTKNOHAETCS A0 3anycka.

e HEVC He naér B MXF. KamepHbin HEVC (Canon, Sony) B MXF He nepenoxuTtb 6e3

nepeKkoAMpOBaHNS — 3TO OTAe/IbHasA onepauus, He obpeska.

e AV1u VP9 He uayt B MOV.

3. KoHTenHep x ayamnokoaek

3Byk

PCM 16 LE

PCM 16 BE ( twos , Canon)

PCM 24 LE

PCM 32 float

AAC

AC-3

E-AC-3

MP3

FLAC

ALAC

Opus

[naBHOE:

MP4

Aa

na

Aa

na

na

na

na

aa

aa

aa

aa

MOV

Aa

na

Aa

na

na

aa

na

aa

HeT

aa

HeT

MKV

Aa

aa

Aa

aa

aa

aa

aa

4a

aa

4a

aa

MXF

Aa

HeT

Aa

HeT

HeT

HeT

HeT

HeT

HeT

HeT

HeT

TS

HeT

HeT

HeT

HeT

aa

aa

aa

aa

HeT

HeT

aa

M2TS

HeT

HeT

HeT

HeT

aa

aa

aa

aa

HeT

HeT

aa

e MXF npuHumaeTt Tonbko PCM, u Tonbko little-endian. 310 BaxHo ana Canon: kamepa nuwet

pcm_sl6be , u npu BbiBoge B MXF 3ByK nepenuvcbiBaeTcs B pcm_sléle — Te e COMMNAbI,

nopsaok 6anT, KOTOpbIA TpebyeT KOHTeNHep.

e MPEG-TS He npuHumaetr PCM. Matepuan ¢ AVCHD-kapTbl co 3BykoM PCM B TS He nepenoxuts;

MOV BO3bMET KaK ecTb.

e MOV He npuHumaet FLAC n Opus, xots MP4 npuHumaet oba.
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3.1. 3BykoBou ¢paunn

3ByKOBOW Galn He KONUPYeT NOTOK, a AEKOAMNPYET ero 1 PexKeT Mo C3IMMJY, MO3TOMY MaTpuLa

KOHTEVIHepOB Bbille K HEMY HE OTHOCUTCA. Yto KyAa nuniieTca:

KHonka

Kak ectb: PCM

Kak ectb: FLAC, ALAC,
WavPack, TTA

Kak ectb: MP3, AAC, Opus,
Vorbis, AC-3, E-AC-3

WAV

FLAC, ALAC

M4A

MP3

Opus

Kopek

ToT XXe PCM

TOT Xe

TOT XXe, BUTPENT NCXOAHMKA

PCM pa3psagHoctn

ncxoaHuka; float ans cxatoro

FLAC, ALAC

AAC

LAME

libopus, He 6onbLue 256 kbps

KoHTteiiHep

wav , wéd | aif || aiff |

caf , au, snd , mka

cBo man  mka

CBOW Uan  mka

wav , RF64 nocne 4 I'b

flac , | mda

mida

mp3

opus

O6noxky aep>xxat MP3, M4A, FLAC, ALAC n MKA; WAV 1 Opus — HeT.

bes notepb

aa

aa

0fHO

nokoneHme

4a

A0 24 6uT

HEeT

HEeT

HEeT

KonnpoBsaHue naketos (TouHas pe3ka BbiKAtoveHa) npegnaraerca ana MP3 B mp3 , AACB mda w

mudb , Vorbis B ogg n oga , Opus B opus , 0gg W oga ; ANA OCTaAbHOro — HeT. Bo uto 0b6x0anTCA

CTbIK y Kaxgoro kogeka — B | TRIM_RU.md , 3amepbl — B | MEASUREMENTS_RU.md , pa3gen 12.3.

4. TouHOCTb pe3a

4.1 Kappbl

I'IpOBepeHo Ha BOCbMU CUHTETUYUECKNX NCTOYHKMKaAX N O4HOM KaMepHOM. Bo Bcex cnyydaax 4mcno

KaApoB COBMaso C NMJIaHOM A0 eANHULbI.
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UcTouHnk 3anpoc Kaapos PacxoxxgeHue
ProRes 25p 3-9 150 0

HEVC long-GOP 29.97 12 - 30 600 0 (nocne gobopa no AekoaMpyeMbIM)
H.264 all-intra 23.976 3-9 144 0

29.97 drop-frame 5-15 330 0

59.94 drop-frame 3-9 360 0

MPEG-TS (ctapt 1.44 c) 2-8 300 0

4 xaHana PCM 2-38 150 0

Canon HEVC 4:2:2 10 6ut 3-10 166 0

ARRI ProRes 4444 XQ 24,000 2-8 144 0

VFR (30 — 17.6) 4 - 16 Mo BpeMeHM +1.07 ¢, 06BABNEHO

4.2 CNHXpPOH 3BYyKa

MeTka ecTb B 06eux JOpO>KKaxX OL4HOBPEMEHHO: BeNbI Kaap B Hauase KaXXAOoW CEKYHAbI U Wenyok B

TOT XXe MOMeHT. OTKNOHEeHNE CYNTAETCS OT NCXOAHUKA, a He abcontoTHOE.

KoHTeliHep MN3meHeHVe NPOTMB UCXOAHUKA

MP4 0...2 mc

MOV 0...5 mc

MKV 1..3 MC

MXF 0...5 mMc (nocne nepesanucn PCM; fo Heé 6b110 9...18)

Ha kamepHOM daine 3Byk HalAeH B UCXOAHMKE JOCAOBHO: KYCOK HaumMHaeTcsa Ha 48 camnnos (1 mc,

cOopoKoBas A0a4 Ka,a,pa) nocne ToO4YKM pesa.

4.3 MeTtapaHHble

MpoBepeHo Ha daine c NOBOPOTOM, ABYMS AOPOXKKAMU 1N TEramu NpoekTa:
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Yro MP4 MoV MKV
MoBoporT ( rotation=90 ) Aa Ja Ja

A3blk fopoxek ( rus , eng ) na aa Ja

Teru npoekTa (title, artist) Aa Ja Aa
KamepHsble Tern (make, model, brands) Ja Ja YacTUYHO
Tanmkog kak Aopoxka | tmed aa Ja HeT (TeKCTOBbIN Ter)

KamepHbie Tern nepeHocut —movflags use_metadata_tags ; 6e3 Hero MP4-mynbTunaekcop nuwiet

cBon  isomiso2mpil v TepseT  make , model w 6peHa Bpose | mpd2hvclCAEP |

5. ([pabau FFmpeg, HageHHble N3MepeHnem

Kaxxgas ctonna otaenbHoro pasbopa; HM ogHa He OUYeBUAHA U3 AOKYMEHTALMW.

N2 [pabns
1 -ss | po | —i cbpacbiBaet
Bpems

2 round(fps) | Ha APObHbIX

yacroTax

3 OxpyrneHune KoHLa «K
6avxanemy»

4 -t npw KoNMMpoBaHWK

5 —frames:v  TOYeH TO/IbKO

C TOYHbIM | =SS

6 HEVC c B-nupamugoli

7 —avoid_negative_ts

make_zero

MposaBneHue

—to nocsne Hero cumTaeT oT HOBOTO

Hyns

4 MyHYTbI Ha 29.97 npeBpallatoTca B
240.27 c

TepsieTcs Kaap, cTtoawmin Ha 29.9966

npwu 3anpoce 30.0

nepebop Ha 1-3 kagpa Ha NoToke ¢

B-kagpamu

npu | —ss MWMO KNKOYEBOro Kajgpa

KYCOK KOpoue Ha 3a30p

MyKcep MULLET Ha 2—4 KaZpa MeHbLLe,

yeM npocmaum

BMAeo yesxaet Ha 0.1 c oT 3ByKa

Kak o6oigeHo

XBOCT ye€3>XXaeT Kak An NTENbHOCTb/

Kajpbl, He KaK abcontoTHas Touka

YyacToTa XXMBET KaK  Fraction oOT

ffprobe | 10  ffmpeg

KOHeL, OKpYrAseTcs BBEPX

XBOCT 3342€T1CA | —frames:v

seek BCergda Ha BbIUNC/EHHbI

KNtOUEBOW Kaap

HeZobop n3MepseTcs n pes
MOBTOPSAETCS OAWH pa3 C

nonpaBKoW

He ncnonb3yeTca
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10

11

12

13

14

15

16

17

lpa6bnsa

start_time # 0 (MPEG-
TS 1.44 ¢)

avg_frame_rate Ha VFR

—N  Ha CyLLeCTBYIOLLNI

dann

PCM B MXF npu | —c copy

-map_metadata 0 B MP4

‘pan=mono

MXF + okaTbli 3BYK

MNakeT # Kagp

KamepHbin RAW B MXF

MpeaynpexzaeHve nomaet
pa3bop JSON

MpoaBneHune

BCE TOYKN CMELLAKOTCA Ha 3Ty

BENYNHY

CUéT KaZpoB NoKpbIiBaeT HE TOT

oTpesok (12 ¢c — 16 ¢)

«already exists», kog Bo3BpaTta 0

384 nnwHnx camnaa B Havasne (8 mc)

KaMepHble Tern n 6per,b| TepAarTCA

c0=c1" Ha MOHO

«Could not write header», kog,
4294967274

mykcep nuwet 600 nakeTos, gekogep
oTAaéT 597: xBocToBble B-kaapsbl

CCbINAOTCA 3a rpaHULYy pesa

codec_name | MycCT, pasMepbl
HyneBble, «dimensions not set», dain

HyeBOW ANNHBI

stderr noamelLnBaeTca B
stdout |, n| json.loads | nagaet Ha
cTpoke «could not resolve file

descriptor strong ref»

Kak o6oigeHo

CcMeLlleHne CHMMaeTCa C KNKYeBbIX

KaZpOB 1 BO3BpaLLaeTcs npu seek

VFR onpegenaetca n pexerca no

BPEMEHW, C NpeaynpexaeHnem

Le/b MpoBepsieTcs A0 3arycka

PCM nepenucbiBaeTcs CIMMA-B-

camna (LE)

-movflags use_metadata_tags

nmuweT TMWnHY, Ko4 BO3BpaTa 0

OTKNOHAETCA A0 3anycCKa C

0b6bACHEHNEM

Hegobop NOBUTCA NO
AJINTEILHOCTM MOTOKA U
J06MpaeTcs No AeKoANpPyEMbIM

Kagpam

OTKNIOHAETCA J0 3anycka: y FFmpeg
HeT aekogepa X-OCN n ARRIRAW

I'Ip06bl YNTAKOTCA C pa3AeﬂéHHblMVl

NMNOoTOKaMu

6. Kak Bcé 310 mepsertca

KOMaHAbI, KOTOPbIMU MOJyYEeHbl YMCa BbILLE. VIx >ke cTouT ncnoab3oBatb npu cnep,yrou_l,eﬁ npoBepke

— WHa4ye pe3y/ibTaTbl HE CPaBHUTb.

Kagpbl. CumtaTh NakeTbl, @ He AeKOAMPOBaTb: pe3y/ibTaT TOT Xe, BpeMs — B COpok pa3 MeHbLe (0.14 ¢

NPOTMB 5.7 C Ha YeTbIPéx MUHyTax 59.94).
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ffprobe -v error -select_streams v:0 -count_packets -show_entries

stream=nb_read_packets -of csv=p=0 FILE
KnroueBbie kaapbl BOKPYr TOUKK, 6e3 ckaHMpoBaHuUs Bcero daina:

ffprobe -v error -select_streams v:0 -skip_frame nokey -read_intervals
"START%+WINDOW" -show_entries frame=pts_time -of csv=p=0 FILE

CUHXPOH. Hy>XeH NCTOYHMK C MeTKOM B 06eunx Jopoxkkax: 6enbii Kagp v LWen4yoK B OANH MOMEHT.
Bugeo umtatb uepes | signalstats c¢| —fps_mode passthrough — nHaue dbnnbTp Nnpoaybavpyer

Kaapbl no4 CBOW 4YacCbl N CABUHET BPEMEHA!

ffmpeg -v info -i FILE -map 0:v:0 -vf
"signalstats,metadata=print:key=lavfi.signalstats.YAVG" —fps_mode passthrough -f null

3ByK — Mo camMnnam, a He yepe3 silencedetect : getektop pabotaer okHamu no 20 Mc, a MepuTb

npUXoanTCa eaANHULLbI MUNNCEKYHA.
ffmpeg -v error -i FILE -map 0:a:0 -ac 1 —ar 48000 -f sl6le -

Mo6utoBas npoBepKa KonnpoBaHUA. Hantn 3BYK KyCKa BHYTPU 3BYKa MCXOA4HWKa: €C/IM OH TaM eCTb

AOC/IOBHO, 3BYK CKOMMPOBAH, @ NO3MLMA JaET TOYHOE CMeLLeHne pe3a.

CoBMecTUMOCTb. 3anucaTb OAHY CeKYHAY | —C copy B KOHTeWHep v mpouuTaTtbh obpaTHO.
MapTHEPCKMIA NOTOK Noabupath Nog KoHterHep: MXF He npumet AAC, TS He npumet PCM, n 6e3 3Toro

fuelka NoKaXeT 0TKa3 NMapTHEPa, a He MPOBEPSAEMOro KozekKa.

JloByLIKM camMunX U3MepeHun

TpVI OLIJVI6KI/I, Ha KOTOPbIX A y>Xe CMOoTbIKanca — CTOAT TOrO, yTObbI UX HE NMOBTOPATh:

1. CpaBHMBATb «NepBY0 HalAeHHYIO BCMbIWKY>» C «MepPBbiM HaliAeHHbIM wWeaukom». Ecan oguH
NMOTOK OTKPbIBAETCA METKOW, @ APYron HeT, AeTeKTOPbI OMUCLIBAOT PasHble COObITUA — NoJTyYaeTcs

«paccnHxpoH 107 Mc», KOTOPOro HeT.

2. Meputb cuHxpoH getektopamu FFmpeg. blackdetect paboTtaert uensimun kagpamu,
silencedetect — okHamu; BMecTe OHM AatoT 40 MC MOrpeLIHOCTH, TO ecTb Hoblue, Yem

n3MepdaemMan BeanynHa.
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3. MpoBepATbL COBMECTUMOCTb N0 KOoAY Bo3BpaTta. Palin MOXET 3anuncaTbCs U He YnTaTbCs

0bpaTtHo; TS «npuHUMaeT» ProRes poBHO Tak.

6.1. KamepHbin RAW: yero MHCTpyMEeHT He MOodXKeT

[lBa dopmaTa, kKoTopble FFMpeg He OTkpbiBaeT HA B Kakoi Bepcumn — rposepeHo 1 Ha 8.0.1, 1 Ha
9.0.1:

®daiin Yrto BHYTpMU Yro Bupur ffprobe
Sony BURANO X-OCN X-OCN B MXF noToK 6e3 uMeHn Kogeka, | width=0 , 3ByK pcm_s24le
LT OP1a ynTaetca

ARRI Alexa Mini = .mxf ARRIRAW B MXF TO e camoe

MNonbITka NPOCTOro KonMpoBaHusa AaéT «dimensions not set» 1 dann HynNeBOW ANNHbBI, MO3TOMY Takue
NCXOAHMKM OTKJIOHAKOTCA A0 3anycka C NpsaMbiM 06bsicHeHneM. Pe3aTb nx MoxHo B pogHoMm MO

npowussoautens (Sony Catalyst, ARRI Reference Tool) nan nocne TpaHckoza.

Tot xe matepman B MOV pexetca nonHoueHHO: ARRI ProRes 4444 XQ (2944x2160, 12 6ur, 5
popoxxek PCM) npowwén kagp B kaap, BMecTe ¢ Taimkogom 02:00:11:11 — 02:00:13:11.

7. Yero mbl He npoBepAnU

Cnuncok OTKprTbII‘/’I — YTOObI HUKTO (BkAHOUaS aBTopa) HE peLwunn, 4YTO MaTpuLa 3aKpblTa:

e kamepsbl, kpome Canon HEVC n ARRI ProRes: Sony XAVC, Panasonic, BMPCC, GoPro c Tenemetpuen,
AVCHD nipamo c kapTbl;

e dannbl AnnHHee yaca (4ac nposepeH: 50,7 I'b, pe3 kaap B kagp Ha 58-1 MUHyTe 1 Ha NocnesHNX

cekyHaax — cMm. | MEASUREMENTS_RU . md );
e HexBaTKa MecTa Ha AUCKe B CEPeANHEe 3anncy;
® WCTOYHWK Ha CETEBOM MYTW WU 3aHATbIA APYrov NPOrpamMmmon;
e /Be onepayuv O4HOBPEMEHHO;

e 3ByKk 96 kI'y 1 32 6uTa float B peasnbHOM maTepuane;
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3BYK, MAYLLNIA 3a NOCNEAHUM KaZPOM Ha rpaHuLy nakeTa: nocae fobopa XBOCTa OH YXOAWUT BNepés,

Ha 0,1 c n 06 3TOM coobLaeTcs, HO Ha CayX 3TO He MPOBEPAIOCH;

3BYKOBble Pannbl C HacTosALero pekopaepa (poly-WAV, iXML), konnposaHue naketos AC-3, E-AC-
3, DTS n AAC BHe M4A.
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