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SMPTE RECOMMENDED PRACTICE

VC-2 Level 66 Compression of
Ultra-high Definition Video Sources for
use with a High Definition Infrastructure

Page 1 of 12 pages

Table of Contents

LIRS oo ] o1 TP PPPRTTR 3
2 ConfOrmManCe NOTALION ...ttt st a e et e e e ab et e sb e e e aaseesabeesbeeesabeeebneen 3
3 NOIMAtIVE REFEIENCES ... ..ottt ettt e e s bttt e e s b ee e e e sbb e e e e abee e e e sbeeeeesbeeeaeaas 3
4. Terms and DefiNItIONS ..........eiiiiiiiie et sttt a et e s ea bt e e e nb et e e e bt e e e n b e e e e e aanaeeas 4
5 0OVErVIEW (INTOMMEALIVE) ... ..t b et e s bt e e e s b e e e e e s be e e e e sbee e e e sbeeeeesbeeeaeaas 4
L C LT 0= = | AR SUUPRPUPPRRN 4
A Oo T [1aTe I ©To g 1S3 (=11 ) - TR UUPRPOPPRRN 4
7.1 OVErVIEW (INFOIMALIVE) .....oiiiiiiieie ettt et e e e e ettt e e e e e e s e bab e eeeeeeesannsnneeeaaeaeaanns 4
7.2 VIdEO SOUIMCE PArAMELEIS. ... .euiiiiiiiiiiiieieieieieieretetstetetsseaesasetasssasstssstssssssssssssssssssssssssssssssssssssssnsssnssnsnnsnnnnnnnnns 4
R N 0o o [ To T o= T =T 411 (=T PP PRRRPRN 5
7.3.1 Profile @nd SYNTAX .......eeeiiiiiiiiie ettt e e e e e e e e e e e e e e e e e e e e e e nnnaaneeaaens 5
S B R B C 1T o 1= = | R SO PRSP PP TPPPPPN 5
7.3.1.2 ParSe ParamelerS. ... oot ————— 5
7.3.1.3 Base VIdEO fOMAL .........ooiiiiiii et e e e e e e ne e e e aanee 5
7.3.1.4 SOUICE PATAMELETS ......eiiiiiiiiie ettt e et e e e ettt e e e e bt e e e anbee e e e anbe e e e e anbeeeeeanneeeeeannee 5
7.3.1.5 Picture CodiNg MOTE ...ttt et e e et e e e ebre e e e e neee e e aneee 5
S I A (o (U ST} o c= PR OUPUPPRTRSRN 5
7.3.3 TranSfOrmM PAraMETETS ..ottt e ettt e e sttt e e e s bb e e e e ebte e e e s anteeeeenteeeeaaneeeeeans 6
7.3.3. 1 WaAVEIEE fIHET ...ttt e e et e e et e e e e ebee e e e nbeeeeeneee 6
7.3.3. 2 TransfOrm AePth ... ... 6
7.3.3.3 Slice Coding ParameEters ..... ... . ettt e et e e e e e e e e e e e e e 6
4 =1 a1 (o] o)V oo o 1T PRSP 6
8 SYNLAX CONSIIAINTS ...ttt et oo oottt ettt e e e e e e ettt e e e e e e e e anneeeeeeaeaeesaannseeeeaaaeeeaaannnnees 7
© 2007 SOCIETY OF MOTION PICTURE AND TELEVISION ENGINEERS Approved
3 Barker Ave. White Plains, NY 10601 .+1.914 761 1100 Dngumgnts

Document Sharing Hub
Copyright Society of Motion Picture and Television Engineers

Provided by IHS Markit under license with SMPTE Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: SMPTE RP 2047-5 2017


http://www.avadocuments.com/doc/smpte-rp-2047-5-2017
http://www.avadocuments.com/doc/smpte-rp-2047-5-2017

SMPTE RP 2047-5:2017

Annex A Byte Values of Stream Components (INformative) ...........cc.oooiiiiiiiii e 8
A1 LT o1 = | PO PPPPRUPPPR 8
A2 = 1R TN [ ) o Tt PSP PRSP 8
A3 ST = o 81T g Tot TN o 1= = o 1= SRR 8

N R B C 1= T 1= - | T PO PR PP PTOPPPOPROPPR 8
A.3.2  Parse ParameterS..... ..ottt e et e e e e e e e nraeee e 9
A.3.3  Base ViIidEO FOMM@L......cooiiiiiiiiiiii et e s e e s sr e s e e nnre e e 9
A.3.4  SOUICE Par@mELEIS .....cccuiiiiiiiiiiiie ittt b e st b et e she e e s b et e sab e e sabe e e ne e e sabeeeneeens 9
A.3.5 Picture CodiNg IMOGE ...ttt e e e e e e e e e s et e e e e e e e e saabraaeeeeeeseannarraaeeeaens 9
A.3.6  SequenCe HEader BYLES..... ..o e e e e aaae s 10
A4 Parse INFO 2 ..ttt bbb e e b et e e e bae e e e aareee e 10
A5 PiICture NUMDET ...ttt b e e e st e e e sbe e e s sbae e e e sbreeeeans 10
A6 Transform ParameEters ..ot nnee 10
N A I - 10 o] 40 (I | = PSP TP PP 11
A8 ENA Of SEQUENCE ...ttt et e e e st e e e sbe e e s sbee e e e sbreeeeans 11
31 0] oo =1 o1 0 /228N 12
Foreword

SMPTE (the Society of Motion Picture and Television Engineers) is an internationally-recognized standards
developing organization. Headquartered and incorporated in the United States of America, SMPTE has
members in over 80 countries on six continents. SMPTE’s Engineering Documents, including Standards,
Recommended Practices, and Engineering Guidelines, are prepared by SMPTE’s Technology Committees.
Participation in these Committees is open to all with a bona fide interest in their work. SMPTE cooperates
closely with other standards-developing organizations, including ISO, IEC and ITU.

SMPTE Engineering Documents are drafted in accordance with the rules given in its Standards Operations
Manual. This SMPTE Engineering Document was prepared by Technology Committee 10E.

Intellectual Property

At the time of publication no notice had been received by SMPTE claiming patent rights essential to the
implementation of this Engineering Document. However, attention is drawn to the possibility that some of the
elements of this document may be the subject of patent rights. SMPTE shall not be held responsible for
identifying any or all such patent rights.

Introduction
This section is entirely informative and does not form an integral part of this Engineering Document.

The transition from high definition to ultra-high definition television production is beginning, but many television
production facilities still have a substantial legacy of high definition infrastructure that is impractical, or
uneconomic, to immediately upgrade to an ultra-high definition infrastructure. There is therefore a need to
compress ultra-high definition signals so that ultra-high definition production can continue to use a high
definition infrastructure. High definition infrastructure components that can be re-used by such compression
include cabling, routers, uncompressed video links and uncompressed video recorders.

This recommended practice defines constraints on the VC-2 specification (SMPTE ST 2042-1) such that ultra-
high definition source video images can be compressed to high definition data rates. The bit rate of the
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resulting VC-2 stream is such that it can be carried over a high definition serial digital interface (SDI) operating
at 2.970 Gbit/s. This document defines constraints on the coding and syntax. It does not define a mapping to
any specific transport layer. The constraints defined herein are designed to support low latency, low
complexity implementations suitable for television production environments.

1 Scope

This recommended practice defines constraints on the VC-2 video compression specification such that 10-bit
ultra-high definition video signals can be compressed to only occupy the bit rate of 8-bit high definition signals.
Specifically, it defines constraints for compressing progressive source video having 3840 pixels/line by 2160
lines/frame at 50 or 60/1.001 frames/s using 4:2:2 sampling.

This document defines a VC-2 bit-stream for video compressed according to this practice. It also defines an
application specific level for VC-2 compression.

2 Conformance Notation

Normative text is text that describes elements of the design that are indispensable or contains the
conformance language keywords: "shall", "should", or "may". Informative text is text that is potentially helpful
to the user, but not indispensable, and can be removed, changed, or added editorially without affecting
interoperability. Informative text does not contain any conformance keywords.

All text in this document is, by default, normative, except: the Introduction, any section explicitly labeled as
"Informative" or individual paragraphs that start with "Note:”

The keywords "shall" and "shall not" indicate requirements strictly to be followed in order to conform to the
document and from which no deviation is permitted.

The keywords, "should" and "should not" indicate that, among several possibilities, one is recommended as
particularly suitable, without mentioning or excluding others; or that a certain course of action is preferred but
not necessarily required; or that (in the negative form) a certain possibility or course of action is deprecated
but not prohibited.

The keywords "may" and "need not" indicate courses of action permissible within the limits of the document.

The keyword “reserved” indicates a provision that is not defined at this time, shall not be used, and may be
defined in the future. The keyword “forbidden” indicates “reserved” and in addition indicates that the provision
will never be defined in the future.

A conformant implementation according to this document is one that includes all mandatory provisions ("shall")
and, if implemented, all recommended provisions ("should") as described. A conformant implementation need
not implement optional provisions ("may") and need not implement them as described.

Unless otherwise specified the order of precedence of the types of normative information in this document
shall be as follows. Normative prose shall be the authoritative definition. Tables shall be next, followed by
formal languages, then figures, and then any other language forms.

3 Normative References

The following standards contain provisions that, through reference in this text, constitute provisions of this
standard. Dated references require that the specific edition cited shall be used as the reference. Undated
citations refer to the edition of the referenced document (including any amendments) current at the date of
publication of this document. All standards are subject to revision, and users of this engineering document are
encouraged to investigate the possibility of applying the most recent edition of any undated reference.

SMPTE ST 2042-1:2017, VC-2 Video Compression
SMPTE ST 2036-1:2014, Ultra High Definition Television — Image Parameter Values for Program Production
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4 Terms and Definitions
For the purposes of this document, the terms and definitions of SMPTE ST 2042-1 apply.
5 Overview (informative)

The VC-2 compression standard defines a compression system that uses Wavelet coding as the basis for
image de-correlation with a number of compression tools including:

o A choice of Wavelet transform filters,
° A choice in the number of levels of Wavelet decimation,
° A choice between standard, low-delay, and high-quality operation,

° A choice of entropy coding if using standard operation.

The VC-2 compression standard defines various coding parameters that are needed by a decoder to
successfully decode and present the output video signal. This Recommended Practice defines coding
constraints to provide the interoperability of VC-2 streams coded for compatibility with a high definition
infrastructure. This Recommended Practice also constrains the stream syntax to ensure that coded streams
can be mapped in an interoperable fashion onto a transport layer.

The constraints defined here are signaled in the stream as the specialized VC-2 level number 66 (as indicated
below in section 7.3.1.2 ). That is, VC-2 streams conformant to this practice ensure compliance by specifying
specialized level 66 in the stream. This practice does not define how the VC-2 stream is mapped to any
specific transport layer.

Note: VC-2 stream transport specifications are defined in other SMPTE documents.

6 General

The VC-2 stream shall be compliant with SMPTE ST 2042-1 and the constraints specified below.
7 Coding Constraints

7.1 Overview (informative)
The key coding constraints in the following sub-sections are as follows:

1. The video sources are limited to 4:2:2 sampling with the following picture formats:

o 3840 pixels by 2160 progressive lines with frame rates of 50 frames/sec, or
60/1.001 frames/sec.

2. The codec uses only the High Quality Profile.
3. The codec uses only the LeGall (5,3) wavelet kernel.
4. The wavelet depth is exactly 3.

7.2 Video Source parameters

The video sources and image sampling shall be as defined by SMPTE ST 2036-1 for either the
3840 x 2160/50/P system or the 3840 x 2160/59.94/P system.

The system shall be a 10-bit system.
The color encoding shall be Y'C'sC'g 4:2:2 as defined by SMPTE ST 2036-1.

Only the active picture area shall be coded.
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