Formaty a technologie v
TV prostredi

Ing. Vladimir Novotny, TV Nova s. r. 0.
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SMPTE

Society of Motion Picture and Television Engineers
— TV, film, kino, audio, IT, zdravotnictvi

— Odr. 1916

— Vice nez 600 standardu

Obdobné jako IEEE




Rozliseni

DTV: 480i (NTSC, 720 % 480)

DTV: 576i (PAL, 720X 576)

DTV: 720p (1280 % 720)

DTV: 1080i (1440% 1080, 1920 % 1080)

DTV: 1080p (1920 1080)

UHDTV: 2160p (3840 % 2160)




Snimkovaci frekvence

« 60i— NTSC, DVD, americka videa / kamery
« 50i—PAL a SECAM
« 30p — néktereé typy klasickych filmu (70 mm)

https://youtu.be/
3GJUMG6pCpew

« 24p — klasicky film
« NTSC zpomaleni na 23,976
« PAL/SECAM zrychleni na 25
« 25p — PAL vhodné pro zobrazeni na PC, LCD

« 50p a60p - (UHD




Prokladani »

e PAL
« 50 pulsnimku
« NTSC

* 60 pulsnimku

e obracene poradi




Vysilaci standardy

« DVB-(T(2), S(2), C(2))
— H.262/MPEG- Part 2
. 720x576, 25fps (50i), prokladané, 4:3 / 16:9
— H.264/MPEG-4 AVC
- 1920x1080 25fps(50i), 16:9 _,

— HEVC (H.265)
. 3840x2160 p, 16:9




Letterbox / pillarbox




Podvzorkovani barvonosnych slozek

* Chroma subsampling
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B ETA |BETACAM| |BETACAM E12|.
[Betacav B [ 1]
« Betacam
ek

— 300 Fadku obrazu
« Betacam SP
— 340 fadku
« Digital Betacam (Digibeta)
— 2.34:1 DCT komprimovany digitalni komponentni video signal
— 10 bit YUV 4:2:2, 720x576, 90MBiIt/s
— 4 kanaly PCM 48kHz / 20 bit + 1 analogovy
« HDCAM (SR)
— 8-bit DCT, 3:1:1, 144 Mbit/s
— 1440x1080i
- HDCAM SR
— 10 bits 4:2:2 nebo 4:4:4 RGB, 440 Mbit/s
— 1920x1080

S



(Digi)Beta (SP)
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GOP (MPEG-2)

* | (intra) — kompletni informace (jako JPEG)
« P (predictive) — jen zmeny (pohybové) oproti predchozimu

/P

« B (bipredictive) — zmeny oproti predchozimu a budoucimu

/P
 Open GOP / Closed GOP
* [ntra only (I frame only)

« M=3, N=15
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Genlock

Synchronizace zafrizeni
— Black

burst (SD)
— Tri-level sync (HD)

https://youtu.be/
gqmbrt17DjE
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SMPTE timecode ¢

« LTC, VITC, burnt-in
* Interni timecode generovan z GPS
* Presnost na frame HH:MM:SS.ff (00:01:25.23)




(HD)SDI

« Serial Digital Interface (od SMPTE)
« Koaxialni kabel (75 QQ) s BNC konektory nebo optika
 Moznost embedded audia

 Bez komprese
— Vlastni sync
— Detekce chyb (Hammingovo kdédovani + parita)

 ProHDazna100 m
« SDTI pro prenos komprimovaneho videa
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Dolby E N 00 Dolby E

6 aZz 8 kanalu kédovano do stereo paru
16/20 bit




DNxHD Av" Avid DNxHD S

* Avid Technology, Inc.

« Jako JPEG: Variable-length code + Diskretni kosinova
transformace

 Odr. 2009 podporovan v ffmpeg

« Mnoho definovanych rozliseni
— Az do 4K
— TV Nova: 1080i/50, 120Mbit




Apple ProRes 422

 |ntra frame
« 8K, 5K, 4K, 2K, HD (1920x1080), SD
e 4:2:2, 10-bit, bézné 147MBit/s nebo 220Mbit/s

« ffmpeg




H .262/I\/IPEG-2 Part 2
TR T ey

SP@LL 176 x 144 0.096 Wireless handsets
352 x 288 15
SP@ML 320 x 240 24 4:2:0 0.384 PDAs
MP@LL 352 x 288 30 4:2:0 4 Set-top boxes (STB)
boML | 720 x 480 30 |4_2.0 - DVD (9.8Mbps),
720 x 576 25 o SD DVB (15 Mbps)
1440 x 1080 30
MP@H-14 1280 x 720 20 4:2:0 60 HDV (25 Mbps)
1920 x 1080 30 ATSC (18.3 Mbps),
MP@HL 4:2:0 80 SD DVB (31 Mbps),

1280 x 720 60 HD DVB (50.3 Mbps)

720 x 480 30 Sony IMX (|
422P@ML 4:2:2 50 only), Broadcast
720 %576 25 Contribution (1&P only)
422P@H-14 1440 x 1080 30 4:2:2 80
1920x 1080 30 Sony MPEG HD422 (50
Mbps), Canon XF Codec
. (50 Mbps), Convergent
422P@HL 1280 x 720 60 4:2:2 300 Design Nanoflash

recorder (up to 160
Mbps)



https://en.wikipedia.org/wiki/DVD
https://en.wikipedia.org/wiki/Digital_Video_Broadcasting
https://en.wikipedia.org/wiki/HDV
https://en.wikipedia.org/wiki/Digital_Video_Broadcasting
https://en.wikipedia.org/wiki/Digital_Video_Broadcasting
https://en.wikipedia.org/wiki/Betacam
https://en.wikipedia.org/wiki/Satellite_contribution
https://en.wikipedia.org/wiki/XDCAM

XDCAM HD422 XDCAM HD

« H.262/MPEG-2 Part 2

* InHouse format TV Nova

« 1920x1080, interlaced, 50Mbit, OP-1a, 4:2:2, GOP(M3, N12)
« Separatni audio stopy (PCM, mono, 16/24bit)

 MXF wrapper

* Podporuje FFmpeg

ffmpeg -1 "%~1" -map 0:v -pix fmt yuv422p -vcodec mpeg2video -flags
"+ildct" -mpv flags +strict gop -sc threshold 1000000000 -top 1 -dc 10

-g 3 -lmin "1*QP2LAMBDA" -vtag xdb5c -rc max vbv use 1 -rc min vbv use 1
-g 12 -s 1920x1080 -r 25 -b:v 50000k -minrate 50000k -maxrate 50000k -
bufsize 8000k -bf 2 -map 0:1 -map channel 0.1.0:0.0 -acodec pcm sl6le -
ac 1 -map 0:1 -map channel 0.1.1:0.1 -acodec pcm slé6le -ac 1 -ar 48000
—-timecode 00:00:00:00 "%~pl%~nl.mxf"




MXF (Material Exchange Format)

* Profesionalni kontejner / wrapper
* Mnoho streamu (video, nahled, audio, metadata, tc, ...)
 Lze s nim pracovat uz pri vytvareni

* Mnoho profesionalnich aplikaci (prehravace, editory,
kamery, ...)

* FFmpeg
* ObcCas separatni audio a video (napr. DCP pro kina)




DCP (Digital Cinema Package)

« Definice standardu pro digitalni kina
* Predevsim JPEG2000 v MXF wrapperu
— Xyz, 4:4:4
— Az 4K 48fps nebo 2K 3D 24fps
— Az 250Mbit/s,
« Separatni audio - az 16 kanalu (PCM, 48/96kHz, 24bit)
- Sifrovani AES, pro kazdy projektor véetné &asu
* Disk s ext2/ext3
« Existuji i free nastroje (napr. OpenDCP)




DCP (Digital Cinema Package)
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Kontrolni projekce (HQC)
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* Nearline storage o= ’)
— Dell EMC? Isilon, kapacita 250TB | .=

e || e

« Paskovy archiv
— LTO5, 1,5TB; LTO7, 6TB, max az 12PB
— T10000D, 8TB, max az 11PB |
— StorageTek SL8500
— IBM TS 3500




Odbavovaci retezec

« http://novaplus.nova.cz/porad/volejte-novu/video/8964-

zakulisi-odbavovaci-pracoviste-televize-nova/



http://novaplus.nova.cz/porad/volejte-novu/video/8964-zakulisi-odbavovaci-pracoviste-televize-nova/

Odbavovaci retezec
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Odbavovaci Fetézec (blok)

Playout Grafika
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Odbavovaci retezec




beTV rovi v

Hybrid Broadcast Broadband TV (TV + Internet)

e  HTML5 + CE-HTML (ne 100%)
«  http://www.hbbtv.org

== J%] Program 13201 - Nova HD (enc.) (10.5 Mbps { 17.4%)
- PID: 0610 Type: 27 - AYC viden strearn (9.9 Mbps / 16,4634)
({; PID: 0620 Type: 03 - Audio MPEG-1 (196.8 kbps 7 0,333
q; PID: 0622 Type: 06 - Private PES, Audio AC3 (3921 kbps /£ 0,65%)
|_:_|¢r PIC: 0651 Type: 05 - Private Sections (L5 kbps £ 0.00%4)
- application_signalling_descriptor (0x6F)
5. a Application: 1
..... =M= hplication_type: 16 (HEETY)
o m AIT_version_number: 8 ‘ \m jout
[e-ge PID: 0660 Type: 06 - Private PES, Subtitle (3.0 kbps /0,015 ~ 3 _ ?
..... @ Mo prograrm-info descriptors g ‘
..... g PRAT_PID: 5004 =
..... (& PCR_PID: 0610

CERVENE TLACITKO




HbbTV

« Firefox plugin FireHbbTV

« http://hbbtv-src.nova.cz/nova_redbutton/

& HbBTV portal x L
nova.cz
iDRAC

8 Nejnavizéovanti @ Jokzack € List of Pokemon (Pok.

Xoquare - NC2 . Xsquare NC356 Al Mini Metro

v s

ORDINACE

V RUZOVE ZAHRADE 2

NOVACKA STAFETA UKOLU ZACINA!  VIP HOSTE V ORDINACI: Vaclav

Pi 6.4. 21:55

n\\va
osanzors 13153

Sledujte Zivotni osudy oblibenych lékafii z nemocnice, zachranky a pediatrické ordinace z

Kamenice.

-
TEST z dilu Ordinace: Suma, soska  Cely 806. dil Ordinace: R
Petr Rychly pfijima vyzvu Jiresové  Havel, Meky Zbirka, Jan Nedvéd a i pocet pomeranéi. Zvlidnete

odjezd! Ema dala Jakuboy

odejit Hlavni nabidka



https://addons.mozilla.org/cs/firefox/addon/firehbbtv/
http://hbbtv-src.nova.cz/nova_redbutton/

H.265 (HEVC)

«  High Efficiency Video Coding
« DVB-T2
« Slibuje 50% Usporu mista pri stejné kvalité

e Pouzivd vétsi makrobloky (CTU) — az 64x64
« Veétsi podpora paralelniho zpracovani




DVB-T2: Pfechodovy MUX 12 — CRa

Prima, Prima COOL, ZOOM, Max, Love, Barrandov TV, Barrandov Plus, Kino
Barrandov Oéko, Ocko GOLD S/agr TV TV Noe, Ocko Expres, Barrandov Family,
Nova, Nova Clnema CT: D/CTAn‘

« DVB-T2
— modulace: 256QAM
— vysilaci mod: 32 FFT
— ochranny interval: 1/8
— FEC: 2/3
— celkova kapacita multiplexu: 33,35 Mbit/s

e Main L3.1
 Video HEVC 960x540 @ 50 fps (15 1920x1080)
— Pouze 16:9

— Pouze progresivni
« Audio AAC 96kbps




DVB-T2: MUX 13 — Digital Broadcasting N

Rebel, Relax, Nova, Nova Cinema, Nova 2, Nova Action, Nova Gold, JOJ
Family (HD), KinoSveét
« DVB-T2

— celkova kapacita multiplexu: 33,35 Mbit/s

e SD
— Main L3.1

— Video HEVC 960x540 @ 50p fps
* Pouze 16:9
* Pouze progresivni

— Audio AAC 96kbps
« HD
— Main L4.1
— Video HEVC 1920x1080 @ 50p fps




DVB-T2: Pfechodovy MUX11 — Ceska televize

CT1, CT2, CT24, CT Sport, CT :D/CT Art

« DVB-T2
— modulace: 256QAM
— vysilaci mod: 32K-ext
— ochranny interval: 1/8
— FEC: 2/3
— celkova kapacita multiplexu: 33,35 Mbit/s

e Main L4.1
* Video HEVC 1920x1080 @ 50 fps
— Pouze 16:9

— Pouze progresivni
 Audio AAC 128kbps




Uzitecneé free nastroje

Multimedialni

« VLC
 FFmpeg/ FFplay
 Medialnfo

o)) MediaArea.net/Medialnfo - nATRANSCODE\M

[§ File 'y, View i Options {73 Debug (J Help i Language

@ 4 -n\TRANSCODEWMountPoints\k_vysilani\SPONZORAKY-SQs02623. mxf -

S 4 -General

_ﬁ Complete name: n\TRANSCODEWountPointsik_vysilani\SPONZORAKY-SQ\s 02623 mxf 1

\ -Format: MXF 3
Commercial name: XDCAM HD422

»i) Format version: 1.2

-Format profile: OP-1a

Format settings: Closed / Complete
-File size: 68.9 MiB

Duration: 10s 240ms

Qverall bit rate: 56.5 Mbps

-Package name: Source Package
Encoded date: 2015-03-06 14:55:11.928

c:\Progiffmpegibin>ffmpeg -version

ffmpeg version H-79173-gbe7hbae Copyright (c) 2000-2016 the FFmpeg developers
built with gec 5.3.0 (GCC)

configurati enable-gpl --enable-versiond --disable-w3?threads --enable-avis| o
ynth --enable-bzlib --enable-fontconfig nable-freillr --enable-gnutls —-enable Wit lication: Telest FlipFactory 1.0.0.0.0
—iconv --enable-libass nable-libbluray --enable-1libbs2b -Writing application: Telestream FlipFactory -
able-libfreetype —-enable-libgme --enable-libgsm Writing library: win32 4.4.16.0.3

dplug —-enable-libmfx --enable-libmp3lame --enabl :-11 4-Video

bopencore rwb --enable-libopenjpeg --enable-libopus 3 . 3 D2

libschroedinger —-enable-libsnappy enable-libsoxr e-11 Format: MPEG Video

ibtheora --enable-libtwolame --enable-libvidstab --enable-libvo-amrwbenc --enabl] - Commerdial name: XDCAM HD422

e-libvorbis --enable-libvpx --enable-libwavpack —-enable-libwebp --enable-1libx2é|

4 —-enable-1ibx265 --enable-libxavs --enable-libxvid --enable-libzimg --enable-]|

zma --enable-decklink --enable-zlib

libavutil 55. 12,100 J 55. 19.100

libavcodec 57. 32,100 J 57. 32.100

libavformat 57, 29101 J 57. 29.101

libavdevice 57. 0101 /

libavfilter 6. 40.102 /

libswscale f
/
!

libswresample 2:
libpostproc G,

“Ffmpegibin>

Format version: Version 2

-Format profile: 4:2:2@High
-Format settings, BVOP: Yes

Format settings, Matrix: Custom

-Format settings, GOP: M=3, N=12

Format settings, picture structure: Frame

-Format settings, wrapping mode: Frame
-Codec ID: 0D01020102046001-0401020201040300

Duration: 10s 240ms

- Bit rate: 50.0 Mbps

‘Width: 1 920 pixels




Televizni noviny

http://novaplus.nova.cz/porad/volejte-novu/video/8969-zakulisi-primy-prenos-

jak-funguje-zive-vysilani/



http://novaplus.nova.cz/porad/volejte-novu/video/8969-zakulisi-primy-prenos-jak-funguje-zive-vysilani/
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Zdroje

« http://www.tvfreak.cz/sdi-a-ti-druzi-aneb-na-cem-frci-
profici/4521-2
o http://www.ezr8.com/mxf.ntmi#5-1

* http://www.tvtechnology.com/research-&-
standards/0114/mxf/262167

« WELLS, Nick, Oliver MORGAN, Jim WILKINSON a Bruce
DEVLIN. The MXF Book: An Introduction to the Material
eXchange Format. 1. Oxon: Taylor & Francis, 2013. ISBN
1136068376.

« http://en.wikipedia.org
 http://www.hbbtv.org



http://www.tvfreak.cz/sdi-a-ti-druzi-aneb-na-cem-frci-profici/4521-2
http://www.ezr8.com/mxf.html
http://www.tvtechnology.com/research-&-standards/0114/mxf/262167
http://en.wikipedia.org/
http://www.hbbtv.org/

Zakulisi self-promotion




