INTERNATIONAL IEC
STANDARD 62356-2

First edition
2003-11

Video recording —
12,65 mm type D-11 format —

Part 2:
Picture compression anc data stream

0 IEC 2003 O Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch  Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XA

International Electrotechnical Commission

MexayHapoaHas OnekTpoTexHuyeckas Komuccusa For price, see current catalogue



https://www.stdhive.com/standards/iec-62356-2-ed-10-en2003-pdf/

-2- 62356-2 O IEC:2003(E)

SOMMAIRE
FOREWORD ...ttt e ettt ettt et et e et et et e e e et e ea e e e ea e an e aeas 4
S T o7 o o 1= TSP 6
2 NOIMaAtiVE T OIS . e it et 6
G T 1 014 o To LU o4 T o TSP 7
N = ¢ oo o 1] o T PP PRUPTPRN 7
g N O LY 1= VTP T
N e = T o] o T = Y=< 1 o P S N/
4.3 SHUFFHING coeeie e e e e 13
4.4  Field-frame deCiSIiON ... e 15
4.5 Discrete Cosine Transform (DCT) .....coouiiiiiiiiiiiiiii e e 17
4.6 Rate CoNtrol. ..o T 18
4.7  QUANtiZAtiON ..o et e 19
4.8 Entropy coding ...ooiiniiniii _ . ¥ S 19
4.9 Picture data packing .......coouoiuiiiiiii L) 23
4.10 AuXiliary data......ccooiiiiiiii e 29
Lo T B T=ToTo Yo I o e [ SRR 32
5.1 OVEIVIBW .o e e 32
5.2 UNPACKING e e 32
5.3  ENtropy deCoding.....ccuiiuiiiiiiiiei e e 32
5.4 Inverse quantization ..................... D PP PPN 32
LIS T [ 0 Y=Y =1 =T 0 L 33
5.6 De-ShUffling oo i e 33
D7 POSI-PrOCESSING . ittt e 33
Annex A (normative) Subsamplii g i er. ..o 34
Annex B (normative) Channal sitifling.. ..o 36
ANNEX C (NOIMATIVE) .iv i L e e e e et e e e e e e e enes 39
Annex D (normative) VLI tables ... 42
=TT [T Yo = T o 1 1727 55
Figure 1 — Encoding bIOCK diagram ... ...couoiiiiiii e 9
Figure z - Sampling relationships for 1 080/1 and 1 080/PsF source and subsampled
T (T TP PP PP 11
i'igure 3 — Channel division of subsampled 1 080/ and 1 080/PsF signals .............c..cccoeeun.e. 12
Figure 4 — Channel distribution. ... ... 13
Figure 5 — Code blocks and basic blocks in channel...............coii 14
Figure 6 — Shuffle block format ... 14
Figure 7 — Shuffle block header byte descriptions ...........cooiiiiiiiiiii e 15
Figure 8 — Frame-mode chrominance DCT block reformat..................coooiiiiin, 16
Figure 9 — Field-mode DCT block reformat......... ..o 17

Figure 10 — DCT coefficient encoding example........c.ooiiiiiiiiiiici e 22


https://www.stdhive.com/standards/iec-62356-2-ed-10-en2003-pdf/

62356-2 O IEC:2003(E) -3-

Figure 11 — Basic block format.... ... 23
Figure 12 — Frame-mode luminance and chrominance cells ............cooccoviiiiiiiiiiiiie 23
Figure 13 — Field-mode luminance and chrominance cells.............coooiiiiiiiiiiii i 24
Figure 14 — Framemode placement for Offset Mode and Offset Index bits......................coilL 26
Figure 15 — Fieldmode placement for Offset Mode and Offset Index bits ............................ 26
Figure 16 — Packing when quantizer base = 61 Or 1€SS ......ccoiiuiiiiiiiiii e 27
Figure 17 — Packing when quantizer base = 63 ..o 28
Figure 18 — Auxiliary basic block format ..o 29
Figure 19 — Auxiliary data Words ... e 31
Figure 20 — Decoding blOCK diagram ... e e 2
Figure A.1 — Template for insertion-loss frequency characteristic (Y) ........ccooiiiiiiiin i 34
Figure A.2 — Passband ripple tolerance (Y) ..o T 34
Figure A.3 — Template for insertion-loss frequency characteristic (Cg,Cr)....... ..cccooviriinnnnnnn. 35
Figure A.4 — Passband ripple tolerance (CB,CR)......cccccieiiiiiiiiiiiiiiins W VTR 35
Figure B.1 — 8*8 block segmentation in each channel............................% LN 36
Figure B.2 —Block allocation within @ segment...........oocooiiii e 37
Table 1 — Data rates associated with source picture rates........ oo 7
Table 2 — Definition of signal sampling parameters .........0 .. 10
Table 3 — Data representation .. ... ... 17
Table 4 — DC quantization diViSOrS ... ..o e e 19
Table 5 — AC quantization diViSOrs ..o e 19
Table 6 — Offset mode and offset iINdeX .......i e 20
Table 7 — DC coefficient fixed preCiSion ... i 20
Table 8 — Example luminance a.c. cceff.cient encoding ..o 21
Table 9 — Auxiliary basic block date ... 29
Table 10 — MSB INVEISION ..t et ettt e e e e eanes 33
Table B.1 — EQUAtioN fOr TIAP I .. 37
Table B.2 — Values of STAR'I_OFFSET for luminance planes ...........c.cooiiiiiiiiiiiciiieeeen, 38
Table B.3 — Values:of START_OFFSET for chrominance planes ..............coocoviiiiiiiiniiieenn. 38
Table C.1 — Dynamic 1 xnge of coeffiCients ..o 40
Table C.2.— Chefi.nients for d.c. only transforms ..., 40
Table C.3 — 0.y X 8y ZIGZAG SCAN ......ooiiiiiiiii i 40
Table C.4 — 4 X 8\ ZIGZAG SCAN ....ouuiiiiiii 41

Tabix C.5 — 8y X 4y ZIGZAG SCAN ....ccoiiiiiiiii e 41


https://www.stdhive.com/standards/iec-62356-2-ed-10-en2003-pdf/

1)

2)

3)

4)

5)

6)
7)

8)

9)

—4 - 62356-2 O IEC:2003(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

VIDEO RECORDING - 12,65 MM TYPE D-11 FORMAT -

Part 2: Picture compression and data stream

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy sising
all national electrotechnical committees (IEC National Committees). The object of IEC is to pron.ate
international co-operation on all questions concerning standardization in the electrical and electronic fiells.
this end and in addition to other activities, IEC publishes International Standards, Technical Specn -aticns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr:d » as< “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comr .‘tee . *:rested
in the subject dealt with may participate in this preparatory work. International, governmenuw.! and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC (ollaborates closely
with the International Organization for Standardization (ISO) in accordance with corditicis determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly <~ pos.ible, an international
consensus of opinion on the relevant subjects since each technical committe_ has r:presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and & e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ns ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the we ' ...==vhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National. Corami*eec undertake to apply IEC Publications
transparently to the maximum extent possible in their nau»onai and regional publications. Any divergence
between any IEC Publication and the corresponding nation=! or 'egivnal publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its apprc:ul and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the lates’ ad.‘ion ¢f this publication.

No liability shall attach to IEC or its directors, eiaployees, servants or agents including individual experts and
members of its technical committees and “=C Nauonal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whi ther direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicaticn, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive =« ferences cited in this publication. Use of the referenced publications is
indispensable for the correct "ipr.ication of this publication.

Attention is drawn to the »ossiciuty that some of the elements of this IEC Publication may be the subject of
patent rights. IEC sha!' no. he held responsible for identifying any or all such patent rights.

International Standa.d. .EC 62356-2 has been prepared by IEC technical committee 100:
Audio, video a=* multin.2dia systems and equipment.

It was subm.‘teu to the national committees for voting under the Fast Track Procedure as the
followiny documents:

CDV Report on voting
100/630/CDV 100/700/RVC

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
2008-11. At this date, the publication will be

e reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
*+ amended.
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VIDEO RECORDING - 12,65 MM TYPE D-11 FORMAT -

Part 2: Picture compression and data stream

1 Scope

This International Standard specifies the compression of a high-definition source format to &
dual-channel packetized data stream format which is suitable for recording on disc and tape
storage devices including the Type D-11 tape recorder. The specification includes a r..imveer
of basic packetizing operations including the shuffling of the source data prior to comp=escion,
both to aid compression performance and to allow error concealment processing .» the
decoder. The standard also includes the processes required to decode the comp.esso? Type
D-11 packetized data format into a high-definition output signal.

This standard supports high-definition source formats using 1 920 x 1980 [ixels and the
sampling structures as specified in SMPTE 274M and RP 211 at the folixwin » picture rates:

* 24/1,001/PsF;

e 24/PsF;

¢ 25/PsF;

« 30/1,001/PsF;
« 50/1;

«  60/1,001/

where 'PsF' indicates Progressive segmented Frame and 'l' indicates Interlaced.
The data packet format specified by this ciwardard is used as the source data stream for the

associated document which maps this. Type D-11 packetized data-stream format together with
AES3 data over SDTI.

2 Normative references

The following referenced dc>uments are indispensable for the application of this document.
For dated references..oni; the edition cited applies. For undated references, the latest edition
of the referenced dczun. 2nt (including any amendments) applies.

SMPTE 292M:1.98, Television — Bit-Serial Digital Interface for High-Definition Television
Systems

SMPTE 274M:1998, Television — 1920 x 1080 Scanning and Analog and Parallel Digital
Intcrface for Multiple Picture Rates

IMir TE RP 211:2000, /Implementation of 24P, 25P and 30P Segmented Frames for 1920 x
1080 Production Format

SMPTE 12M:1999, Television, Audio and Film-Time and Control Code

SMPTE RP 188:1999, Transmission of Time Code and Control Code in the Ancillary Data
Space of a Digital Television Data Stream
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