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Internatlonal Standard IEC 62247-2 has been prepared by IEC technical committ

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HELICAL-SCAN COMPRESSED DIGITAL VIDEO CASSETTE
SYSTEM USING 6,35 mm MAGNETIC TAPE -
FORMAT D-12 -

Part 2: Compression format

Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter\referred to
idation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee
subject dealt with may participate in this preparatory work. International; governmental

IEC Plublications have the form of recommendations for interfational use and are accepted by IEQ
Comnyittees in that sense. While all reasonable efforts are«made to ensure that the technical contg
Publigations is accurate, IEC cannot be held responsible ‘for the way in which they are used o

misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC PU
transparently to the maximum extent possible in\their national and regional publications. Any d
betwepn any IEC Publication and the corresponding national or regional publication shall be clearly in
the lafter.

IEC provides no marking procedure to .indicate its approval and cannot be rendered responsibl
equipment declared to be in conformity.with“an IEC Publication.

All usgrs should ensure that they have the latest edition of this publication.

No liapility shall attach to IEC or its’directors, employees, servants or agents including individual eXx
rs of its technical committees and IEC National Committees for any personal injury, property d
other [damage of any natureiwhatsoever, whether direct or indirect, or for costs (including legal
expenkes arising out of.the publication, use of, or reliance upon, this IEC Publication or any
Publidations.

Attentjon is drawn,to;the Normative references cited in this publication. Use of the referenced publi
indispensable for.the-correct application of this publication.

Attentjon is drawn to the possibility that some of the elements of this IEC Publication may be the
paten{ rights. lEC shall not be held responsible for identifying any or all such patent rights.
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Audio, video and multimedia systems and equipment.

The text of this standard is based on the following documents:

CbhV Report on voting
100/1092/CDV 100/1187/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.

The list of all the parts of the IEC 62247 series, under the general title Helical-scan
compressed digital video cassette system using 6,35 mm magnetic tape — Format D-12, can
be found on the IEC website.
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This part 2 describes the specifications for encoding process and data format for 1080i, 1080p
and 720p systems.

Part 1 describes the VTR specifications which are tape, magnetization, helical recording,
modulation method and basic system data for video compressed data.

Part 3 describes the specifications for transmission of DV-based compressed video and audio
data stream over 360 Mb/s serial digital interface.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amephded.

A bilingpial version of this publication may be issued at a later date.
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HELICAL-SCAN COMPRESSED DIGITAL VIDEO CASSETTE
SYSTEM USING 6,35 mm MAGNETIC TAPE -
FORMAT D-12 -

Part 2: Compression format

1 Scope

This paft of IEC 62247 defines the data structure for the interface of DV-based digitgl audio,
subcodg data, and compressed video at 100 Mb/s. This standard defines thé prpcesses
required to decode the DV-based data structure into eight channels of AES-3 djgital audio at
48 kHz| subcode data, and high-definition video at 1080/60i, 1080/50i, and 720/60p.

The follpwing high-definition video parameters are used in this standard:
1080/60i system

Input video format: 1920 x 1080 image sampling structure; 59,94 Hz field rate, ipterlace
format. Compressed video data rate: 100 Mb/s

1080/50i system

Input vileo format: 1920 x 1080 image sampling structure, 50 Hz field rate, interlace| format.
Comprepsed video data rate: 100 Mb/s

720/60Q system

Input vileo format: 1280 x 720 image sampling structure, 59,94 Hz frame rate, progressive
format. Compressed video data rate: 100 Mb/s

In this standard, the 60 Hz system*nomenclature refers to both 1080/60i and 720/60p systems;
whereag the 50 Hz system refers only to the 1080/50i system. The nomenclature 1p80-line
system fefers to both 1080/60i and 1080/50i systems, while the 720-line system referg only to
the 720{60p system.

2 Normative réferences

The follpwing,referenced documents are indispensable for the application of this document.
For datgd<references, only the edition cited applies. For undated references, the lates} edition

fth afaranecan d dociiman $ (ol dinas A A AnAraA~Anta) A ling
(e] € retrerenreeaeaocument oot gty o e TitS AP Pt o

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

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

SMPTE 260M:1999, Television, 1125/60 High-Definition Production System - Digital
Representation and Bit Parallel Interface

SMPTE 296M:1997, Television, 1280 x 720 Scanning, Analog and Digital Representation and
Analog Interface

AES3:1992, Serial Transmission Format for Two-Channel Linearly Represented Digital Audio
Data
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3 Abbreviations and acronyms

AAUX Audio auxiliary data

AP1 Audio application ID

AP2 Video application ID

AP3 Subcode application ID
APT Track application ID

Arb Arbitrary

AS AAUX source pack

ASC AAUX source control pack
CGMS Copy generation management system
CM Compressed macro block
DBN DIF block number

DCT Discrete cosine transform
DIF Digital interface

DRF Direction flag

Dseq DIF sequence number

DSF DIF sequence flag

EFC Emphasis audio channel flag
EOB End of block

LF Locked mode flag

QNO Quantization number

Qu Quantization

Res Reserved for future use
SCT Section type

SMP Sampling frequency

SSYB Subcode sync block

STA Status (ofyjthe compressed macro block
STYPE Signhaltype

Syb Subcode sync block number
TF Transmitting flag

VAUX Video auxiliary data

VLC Variablelength-coding

VS VAUX source pack

VSC VAUX source control pack

4 Data processing

4.1 General

As shown in Figure 1, processed audio, video and subcode data are output for recording on a
D-xx recorder. Additionally, these data are output in DIF format data for a different application
through a digital interface port. Details of this process are shown in Figure 1 and described in
Clauses 3 and 4. Dotted lines are related to the data flow described in the VTR document.
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Annex A shows the block diagram of D-xx recorder. Figure A.1 of this standard shows the part
defined by this compression format document.

411 Video encoding parameter

The source component signal to be processed shall comply with the video parameters as
defined by SMPTE 274M and SMPTE 296M.

4.1.2 Audio encoding parameter

The audio signal is sampled at 48 kHz with 16-bit quantization defined by AES3.

4.1.3 Subcode data

The time¢ code format in the subcode area complies with SMPTE 12M.

4.1.4 Frame structure

In 1080/60i and 1080/50i systems, video frame data, audio frame data,land subcode ¢lata are
processkd in each frame. The audio frame in this standard is defined as an audio-prgcessing
unit.

In the 7]20/60p system, data in two video frames are procéssed within one frame dufation of
the 108p/60i system. Consequently, audio data and subCode data are processed in the same
way as the 1080/60i system.

Each frgme of time code shows a frame numberthat corresponds to each video frame in the
1080-line system, and two video frames each in. 720/60p system. Therefore, time codgs of the
1080/6(i and 720/60p systems are the same;

Video | VLC/

[ >| Sampling | 5 Blocking/| of = mbr L St \yeighting [-3]Quantization|—>

274M Conversion Shuffling Formatter Ré¢cording
296M T T
/10 bits 8 bits or
more

Rate DIF

control formatter DIF
Audio
AES3 Shuffling
Subcode
12M

IEC 898/07

Figure 1 — Data processing block diagram

4.2 Data structure

The data structure of the compressed stream at the digital interface is shown in Figure 2. The
data of each frame are divided into four DIF channels.
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Each DIF channel is divided into 10 DIF sequences for the 60 Hz system and 12 DIF
sequences for the 50 Hz system.

Each DIF sequence consists of a header section, subcode section, VAUX section, audio

section,

and video section with the following DIF blocks respectively.
Header section: 1 DIF block
Subcode section: 2 DIF blocks
VAUX section: 3 DIF blocks
Audio section: 9 DIF blocks

Video section:

135 DIF blocks

As shov
bytes af

n in Figure 2, each DIF block consists of a 3-byte ID and 77 bytes of data 'L
e numbered 0 to 79. Figure 3 shows the data structure of a DIF sequence:

DIF data

Data in one frame

First channel Second channel Third channel Fourth chpnnel
DIF sequences | TN >
DIF sequefice 0,0 | DIF sequence 1,0 | o DIF sequenee n=1,0| DIF sequence 0,1 | = DIF|sequence n-1,

Structure of a DIF
sequence

DIF blocks

Structure of a DIF

| HO,0 |SC0,0 SC*0 | VAO0,0 | VA1,0 | VA2,0 | AQ,0 | V0,0 | |V1 32,0|V133,0|V134,0|

DIF block number

block |

DIF channel nu

DIF channel number

mber

IEC 899/07

where

n = 10 for the 60 Hz system;

n = 12 for the 50 Hz system.

Figure 2 — Data structure
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DIF blocks

[ Ho,i | scoi| scti vao, | vat,i | vaz,i|

[ A0 [ voi | vai | vai [ vai| vai | vsi [ vei| vzi| vai | vai | vioi{vati] vizi| visi| vaai|

[ At | visi | viei | vizi | visi | vag,i | vao,i | var,i | vaz,i | vas,i | vaa,i | vas,i | vas,i | var,i | vas;i | vaei |

[ A2i [ vao,i| vati| va2i | vasi| vaa,i| vasi | vaei | vazi| vasi | vao,i | vao, | vat,i | vaz,i | vasi | vaai |

|A3,i V45,i | V46,i | V47, | V48,i V49,i|V50,i V51,i | V52, V53,i|V54,i V55,i | V56,i | V57,i | V58, V59,i|

where

| is the DI

i=0,1,23;

HO,I is thg
SCO,i to
VAO,i to \
AO0,i to A

V0,i to

| A4i [ veo,i| ver,i| ez, | ves,i| ves,i | ves.i| ves,i | ver,i| vesi | veo,i | vro,i | vrii | vzai]

73, | v7ai |

| A5i | V75, | V76,i | V77, | V78, | V79, | Vv80,i | V81,i | V82, | V83, | V84,i | V85,i \V86,i | V87,

83, | vao,i |

[ A6 [ voo,i| vor,i| vezi | ves,i| vea,i [ vesi| ves,i | voz.i [ ves,i | vegi | vioo,i|viot,i|viozi|v

03,i{ V104,

| A7,i [V105,i| V106,i | V107,i V108,i|V109,i|V110,i|V111,i|V112,i V118,V V114,i V115,i|V116,i V117,i |V

18,i [ V119,

[ Asi [vi20i|vi21,i|vi22,i| vi23,i| vi2a,i| vi2si| vize,ifvazr,i| vizsi| vize | vasoi | visti| viszi|v

33,i| V134,

D

F channel number;

DIF block in the header section;

C1,l are the DIF blocks in‘the subcode section;
A2,| are the DIF blocks in the VAUX section;
8,| are the DIF blocks in the audio section;

134,1 are th&\DIF blocks in the video section.

Figure 3 — Data structure of a DIF sequence

43 H

4.3.1

F block number

IEC 900/07

cader section
ID

The ID part of each DIF block in the header section shown in Figure 2 consists of 3 bytes (IDO,
ID1, ID2). Table 1 shows the ID content of a DIF block.
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The ID
SCT:
Dseaq:
FSC, F{
NOTE T
DBN:
Arb:
Res:
Def3

-12

Table 1 — ID data of a DIF block

Byte position number

62447-2 © IEC:2007(E)

Byte 0 Byte 1 Byte 2

(ID0) (ID1) (ID2)

MSB SCT2 Dseq3 DBN7
SCT1 Dseq2 DBN6

SCTO Dseq1 DBN5

Res Dseq0 DBN4

Arb FSC DBN3

Arb FSP DBN2

Arb Res DBN1

LSB Arb Res DBNO

contains the following.

Arbitrary bit

ult value shall be set to 1

Section type (see Table 2)

he FSP bit is reserved in SMPTE 314M.
DIF block number (see Table 6)

Reserved bit for future use

DIF sequence number (see Table 3 and 4)
bP: Channel identification of a DIF block (see Table 5)

Table 2 — Section type

Section type bit

Section type

SCT2 SCT1 SCTO
0 0 0 Header
0 0 1 Subcode
0 1 0 VAUX
0 1 1 Audio
1 0 0 Video
1 0 1
1 1 0 Reserved
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Table 3 — DIF sequence number for the 60 Hz system

DIF sequence number bit

DIF sequence number

Dseq3 Dseq2 Dseq1 Dseq0
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 Not used
1 0 1 1 Not used
1 1 0 0 Not used
1 1 0 1 Not used
1 1 1 0 Not.used
1 1 1 1 Not'Used

Table 4 — DIF sequence number for the 50 Hz system

DIF sequence number bit

DIF sequence number

Dseq3 Dseq2 Dseqd Dseq0

0 0 0 0 0

0 0 0 1 1

0 0 1 0 2

0 0 1 1 3

0 1 0 0 4

0 1 0 1 5

0 1 1 0 6

0 1 1 1 7

1 0 0 0 8

1 0 0 1 9

1 0 1 0 10

1 0 1 1 11

1 1 0 0 Not used
1 1 0 1 Not used
1 1 1 0 Not used
1 1 1 1 Not used
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Table 5 — DIF channel number

FSC FSP DIF channel number
0 1 0: first channel
1 1 1: second channel
0 0 2: third channel
1 0 3: fourth channel

Table 6 — DIF block number

62447-2 © IEC:2007(E)

DIF block number bit
DIF block number,
DBN7 DBN6 DBN5 DBN4 DBN3 DBN2 DBN1 DBNO

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 1 1

0 0 0 0 0 0 1 0 2

0 0 0 0 0 0 1 1 3

1 0 0 0 0 1 1 0 134

1 0 0 0 0 1 1 1 Not used
1 1 1 1 1 1 1 1 Not used

4.3.2 Data

The datp part (payload) of each DI _block in the header section is shown in Table 7.

to 7 are|active and bytes 8 to 79.are reserved.

Table.7'— Data (payload) in the header section

Byte position number of Header DIF block

Bytes 3

3 4 5 6 7 8 | e 79

MSB DSF Res TF1 TF2 TF3 Res | ----—--- Res
0 Res Res Res Res Res | ---—---- Res

Res Res Res Res Res Res | ------- Res

Res Res Res Res Res Res— [ Res

Res Res Res Res Res Res | ------- Res

Res APT2 AP12 AP22 AP32 Res | ------- Res

Res APT1 AP11 AP21 AP31 Res | ----—--- Res

LSB Res APTO AP10 AP20 AP30 Res | ------- Res

DSF: DIF sequence flag

0 = 10 DIF sequences included in a DIF channel (60 Hz system)

1 =12 DIF sequences included in a DIF channel (50 Hz system)

APTn, AP1n, AP2n, and AP3n data shall be identical to the track application IDs (APTn
= 001, AP1n = 001, AP2n = 001, AP3n = 001 ), if the source signal comes from the
DV-based digital VCR. If the signal source is unknown, all bits for this data shall be set

to 1.
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T F: Transmitting flag
TF1: Transmitting flag of audio DIF blocks
TF2: Transmitting flag of VAUX and video DIF blocks
TF3: Transmitting flag of subcode DIF blocks
0 = Valid data
1 = Invalid data.
Res: Reserved bit for future use
Default value shall be set to 1.

4.4 Subcode section
4.41 ID

The ID part of each DIF block in the subcode section is the same as that described in 4.3.1.
The sedtion type shall be 001.

4.4.2 Data

The datp part (payload) of each DIF block in the subcode section is shown in Figure 4. The
subcodg data consists of 6 SSYBs, each 48 bytes long, and a’eserved area of 29 pytes in
each DIF block. SSYBs in a DIF sequence are numbered 0 to:41. Each SSYB is composed of
an SSYB ID equal to 2 bytes, an FFh, and an SSYB data payload of 5 bytes.

Byte position number

01 2 3 e 50 512 79
29 bytes
SCO,i ID d Reserved
/// Data -

/

3%--- 10 11:34=18 19----26 27----34 35----42 43----50

% SSYBO % SSYB1 % SSYB2 % SSYB3 % SSYB4 % SSYBS%

Byte position number

29 bytes

L~

/ N
/

3---- 10 11----18 19----26 27----34 35----42 43----50

% SSYB6 % SSYB7 % SSYB8 % SSYB9 % SSYB10 % SSYB11 %

SSYB data

8 bytes

IEC 901/07
Figure 4 — Data in the subcode section
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SSYB ID
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Table 8 shows the parts of SSYB ID (IDO, ID1). It contains FR ID, application ID (AP32, AP31,
AP30), (APT2, APT1, APTo), and SSYB number (Syb3, Syb2, Syb1, Sybo).

Table 8 — SSYB ID

Bit SSYB number SSYB number SSYB number
position 0 and 6 1to5and 7 to 10 11
IDO ID1 IDO ID1 IDO ID1
b7 FR Arb FR Arb FR Arb
b5 AP31 Arb Res Arb APT1 Arb
b4 AP30 Arb Res Arb APTO Arb
b3 Arb Syb3 Arb Syb3 Arb Syb3
b2 Arb Syb2 Arb Syb2 Arb Syb2
b1 Arb Syb1 Arb Syb1 Arb Syb1
b0 Arb Syb0 Arb Syb0 Arb Syb0
NOTE Arb = arbitrary bit
FR: he identification for the first half or second half ofé€ach DIF channel.

1

If inform

4.4.2.2

Each S

= the first half of each DIF channel

[he first half of each DIF channel

DIF sequence number 0, 1, 2, 3{4
DIF sequence number 0, 1, 2, 3, 4,
he second half of each DIEchannel
DIF sequence numbéry5, 6, 7, 8, 9

SSYBddata

the pac

SSYB dpta‘for each DIF channel.

= the second half of each DIF channel

5

DIF sequence number 6, 7, 8, 9, 10, 11

ation is not available, all bits shall be set to 1.

for 60 Hz system

for 50 Hz system

for 60 Hz system

for 50 Hz system

bYB data payload consists of a pack of 5 bytes as shown in Figure 5. Table
k header table (PCO byte organization). Table 10 shows the pack arrange

D shows
ment in

SSYB | SSYB
Do | b1 | FFh %

SSYB data %

< 5bytes ————>

Pack

PCO

PC2

PC3 PC4

IEC 902/07

Figure 5 — Pack in SSYB
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Table 9 — Pack header table

upP
0000 0001 0010 0011 0100 0101 0110 0111 |  ----- 1111
LOWER
AUDIO VIDEO
0000 SOURCE | SOURCE
AUDIO VIDEO
0001 SOURCE | SOURCE
CONTRO [ CONTRO
L
0010
001 FHAE
CODE
BINARY
0104 GROUP
0101
1111 NO INFO
Table 10 — Mapping of packetsdn,SSYB data
. The second half
SSYB number The first halfof of each DIF
each DIF channel
channel
0 Reserved Reserved
1 Reserved Reserved
2 Reserved Reserved
3 TC TC
4 BG Reserved
5 TC Reserved
6 Reserved Reserved
7 Reserved Reserved
8 Reserved Reserved
9 TC TC
10 BG Reserved
11 TC Reserved
NOTE 1 TC is the time code pack.
NOTE 2 BG is the binary group pack.
NOTE 3 Reserved: the default value of all bits should be set
to 1.
NOTE 4 TC and BG data are the same within each frame.
The time code data are an LCT type
4.4.2.21 Time code pack (TC)

Table 11 shows a mapping of the time code pack. The time code data mapped to the time
code packs are the same within each frame.
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Table 11 — Mapping of time code pack

60 Hz system

MSB LSB
PCO 0 0 0 1 0 | 0 | 1 | 1
PC1 CF DF JENS of UNITS of FRAMES
pc2 | PC SEoONS UNITS of SECONDS
PC3 | BGFO ,\/Tl'il"lﬁgfs UNITS of MINUTES
Pc4 | BGF2 | BGF1 R UNITS of HOURS
50 Hz system
MSB LsB
PCO 0 0 0 1 0 | 0 | 1 | 1
PC1 CF Arb LSS UNITS of ERAMES
Pc2 | BGFO sTEEC'\é)SN%fs UNITS of SECONDS
PC3 | BGF2 M s UNITS of MINUTES
Pca | PC | BGF1 HRSAN UNITS of HOURS

NOTE Ditailed information is given in ANSI/SMPTE<2M.
CF: Colpur frame

t
1
DF: Drop frame flag

unsynchronized mode

synchronized mode

( = Non-drop framettime code
1 = Drop frame(time code

PC: Biphase mark.polarity correction
( = Even

1= Qdd

BGF: Binary group flag

Arb: Arbitrary bit

4.42.2.2 Binary group pack (BG)

Table 12 shows the mapping of binary group pack. Binary group data mapped to the binary
group packs are the same within each frame.
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Table 12 — Mapping of binary group pack

MSB LSB
PCO 0 | 0 | 0 | 1 0 | 1 | 0 | 0
PC1 BINARY GROUP2 BINARY GROUP1
PC2 BINARY GROUP4 BINARY GROUP3
PC3 BINARY GROUP6 BINARY GROUP5
PC4 BINARY GROUPS BINARY GROUP7

4.5 VAUX section

4.51

The ID
section

4.5.2

ID

part of each DIF block in the VAUX section is the same as that describéd’in 4.
type shall be 010.

Data

8.1. The

The dafla part (payload) of each DIF block in the VAUX section\is shown in Figure|6. This

figure s

hows the VAUX pack arrangement for each DIF sequence:

There dre 15 packs, each 5 bytes long, and two reserveéd bytes in each VAUX D

payload

Therefo

. A default value for the reserved byte is set to€Fh.

sequenflially numbered 0 to 44. This number is-called a video pack number.

Table 1

pack (Vi
VAUX p

words ig set to FFh.

If VAU

transmifted.

F block

fe, there are 45 packs in a DIF sequence. VAUX packs of the DIF blocks are

3 shows the mapping of the VAUX;packs of the VAUX DIF blocks. A VAUX source
S) and a VAUX source control pack (VSC) must exist in each frame. The regmaining
acks of the DIF blocks in a DIF sequence are reserved and the value of all neserved

data are not transmitted, a NO INFO pack, which is filled with FFh, shall be
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Byte position number
0 1 2 3 8 ........ 13 vvvvvvvv 18 ........ 23 vvvvvvvv 28 vvvvvvvv 33 ........ 38 vvvvvvvv 43 ........ 48 ........ 5358 vvvvvvvv 63 ........ 68 73 ......... 78 79

VAO,i D |o|1|2|3|4|5|6|7|[8|[9]|10|11]12[13]14
VA1,i ID | 15|16 |17 [ 18 [ 19|20 | 21|22 |23 24| 25|26 |27 |28 |29
VA2,i ID |30 |31(32(33(34|35|36|37(38([39]|40/|41]|42]|43 |44
,/" | | S~
Pack number Pack Pack
header data
| l |
PCO PC1 PC2 PE3. PC4
IEC 903/07
Figure 6 — Data in the VAUX section
Table 13 — Mapping of VAUX pack in a DIF sequence
Pack Number Pack data
Even DIF sequence Odd DIE sequence
39 0 Vs
40 1 VsC
Even DIF sequence:
DIF sequence number*0, 2, 4,6, 8 for 60 Hz system
DIF sequence number 0, 2, 4, 6, 8, 10 for 50 Hz system
Odd DIF sequence:
DIF sequence number 1,3,5,7,9 for 60 Hz system
DIF sequence number 1, 3,5,7,9, 11 for 50 Hz system
4.5.2.1 VAUX source pack (VS)
Table 14 shows the mapping of a VAUX source pack.
Table 14 — Mapping of VAUX source pack
MSB LSB
PCO 0 1 1 0 0 0 0 0

PC1 Res Res Res Res Res Res Res Res

PC2 Res Res Res Res Res Res Res Res

PC3 Res Res 50/60 STYPE
PC4 0 Res Res Res | Res | Res | Res | Res
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50/60:
0 = 60 Hz system
1 =50 Hz system

STYPE: Video signal type

For 60 Hz system

00000b=4:1:1 compression (D-7, 25 Mb/s)

00100b=4:2:2 compression (D-7, 50 Mb/s)
10100b=1080/60i compression, active line 1080 (D-12.100 Mb/s)
10101b=1080/60i compression, active line 1035 (D-12,100 Mb/s)
11000b=720/60p compression (D-12, 100 Mb/s)
Other = Reserved

For p0 Hz system

0000b=4:1:1 compression (D-7, 25 Mb/s)
0100b=4:2:2 compression (D-7, 50 Mb/s)
0100b=1080/50i compression (D-12,100 Mb/s)
Dther = Reserved

Res: Reserved bit for future use

P e = Y . WL Y cn W cun |

[he default value shall be set to 1.

4.5.2.2 VAUX source control pack

Table 1 shows mapping of VAUX source _conhtrol pack.

Table 15 — Mapping of VAUX source control pack

MSB LSB
PCO 0 1 1 0 0 0 0 1
PC1 CGMS Res Res Res Res Res Res
PC2 Res Res 0 0 Res DISP
PC3 FF FS FC Res Res Res 0 0
PC4 Res Res Res Res Res Res Res Res

CGMS: [Copy generation management system

0 0 b = Copy free
Other = Reserved
DISP: Display select mode
010b=16:9
Other = Reserved
FF: Frame/Field flag
For the 1080-line system (see Table 16)

FF indicates whether two consecutive fields are delivered or one field is repeated twice
during one video frame period (see Table 16).

0 = Only one of the two fields is delivered twice
1 = Both fields are delivered in order
For the 720-line system (see Table 17)
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FF indicates whether two consecutive video frames are delivered or one video frame is
repeated twice during the two video frames period.

0 = Only one of the two video frames is delivered twice
1 = Both video frames are delivered in order
FS: First/second field flag
For the 1080-line system (see Table 16)
FS indicates a field which is delivered during the field one period (see Table 16)
0 = Field 2 is delivered
1 = Field 1 is delivered

For the 720-tine system (See Tabie 17)

kS indicates a video frame which is delivered during the video frame one peériod.
( = Video frame 2 is delivered
1 = Video frame 1 is delivered

Table 16 — FF/FS for the 1080-line system

FF FS Output field

1 1 Field 1 and field 2 are output in this order (1,2 seguence)

1 0 Field 2 and field 1 are output in this order 42,1-sequence)

0 1 Field 1 is output twice

0 0 Field 2 is output twice

Table 17 — FF/FS-for the 720-line system

FF FS Output video frame

1 1 Video frame 1 and.video frame 2 are output in this order (1,2 sequence)
1 0 Video framg=2\and video frame 1 are output in this order (2,1 sequence)
0 1 Video frame 1 is output twice

0 0 Video,frame 2 is output twice

FC: Frame chang¢.flag
For the 1080-line system

FC\indicates whether the picture of the current video frame is repeated bzfnsed on

H oot H =l £
mTeUTatc pITvivuS v u T aliic,

0 = Same picture as the previous video frame
1 = Different picture than the previous video frame
For the 720-line system

FC indicates whether the picture of the current two video frames is repeated based
on immediate previous two video frames

0 = Same picture as the previous two video frames

1 = Different picture than the previous two video frames
Res: Reserved bit for future use

The default value shall be set to 1.
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4.6 Audio section
4.6.1 ID

The ID part of each DIF block in the audio section is the same as described in 3.3.1. The
section type shall be 011.

4.6.2 Data

The data part (payload) of each DIF block in the audio section is shown in Figure 7. The data
of a DIF block in the audio section are composed of 5 bytes of audio auxiliary data (AAUX)
and 72 bytes of audio data which is encoded and shuffled by the process as described in
3.6.2.1 and 3.6.2.2.

Byte position number
o1 2 3 7 8 79

ID Audio auxiliary data Audio data

IEC 904/07

Figure 7 — Data in the audio section

4.6.2.1 Audio encoding
4.6.2.1.{1 Source coding

Each addio input signal is sampled at 48 kHz with.'16-bit quantization. The system provides
eight aydio channels. Audio data for each audio channel are located in each respectiye audio
block.

4.6.2.1.p Emphasis

The audlio encoding is carried out Wwith the first order pre-emphasis of 50/15 us. |For the
analogue input recording, emphasis;shall be off in the default state.

4.6.2.1.8 Audio error code

In the gncoded audio data, 8000 h shall be assigned as an audio error code to ind|cate an
invalid audio sample. \This code corresponds to negative full scale value in ordingry twos
complement representation. When the encoded data includes 8000 h, it shall be conVerted to
8001 h.

4.6.2.1. Relative audio-video timing
1080-li tem

An audio frame begins with an audio sample acquired within the duration of minus 50 samples
relative to zero samples from the start of line number 1.

720-line system

An audio frame begins with an audio sample acquired within the duration of minus 50 samples
relative to zero samples from the start of line number 1 of video frame 1.

4.6.2.1.5 Audio frame processing

The audio data is processed in each audio frame. Each audio frame contains 1602 or 1600
audio samples for the 60 Hz system or 1920 audio samples for the 50 Hz system for an audio
channel with associated status, user, and validity data. For the 60 Hz system, the number of
audio samples per audio frame shall follow the five-frame sequence as shown below:
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1600, 1602, 1602, 1602, 1602 samples.

One audio frame shall be capable of 1620 samples for the 60 Hz system or 1944 samples for
the 50 Hz system. The unused space at the end of each audio frame is filled with arbitrary
values.

4.6.2.2 Audio shuffling

The 16-bit audio data word is divided into two bytes. The upper byte contains MSB, and the
lower byte contains LSB, as shown in Figure 8. Audio data shall be shuffled over DIF
sequences and DIF blocks within an audio frame. The data bytes are defined as D, (n = 0, 1,
2,.....) which is sampled in the n-th order within an audio frame and shuffled by each D, unit.

The datp shall be shuffled through a process as expressed by the following equatiéns.

60 Hz system:

DIF channel number i = 0: Audio CH1,CH2

i =1: Audio CH3,CH4

i = 2: Audio CH5,CH6

i = 3: Audio CH7,CH8

DIF Sequence number:

(INT (n/3) + 2 x (n mod 3)) mod 5 fot)Addio CH1,CH3,CH5,CH7
(INT (n/3) + 2 x (nmod 3)) mod 5+ 5 for Audio CH2,CH4,CH6,CH8
Audio DIF block number: 3 x (n mod 3) + INT.{n mod 45)/15)

Byte position number: 8 + 2 x INT(n/45) for the most significant byte
9 + 2 x INT(@/45) for the least significant byte

where n=0to 1619

50-Hz slystem:

PIF channel number i = 0: Audio CH1,CH2

i =1: Audio CH3,CH4

i = 2: Audio CH5,CH6

i = 3: Audio CH7,CH8

DIF Sequeneenumber:

INT (A/3) + 2 x (n mod 3)) mod 6 for Audio CH1,CH3,CH5,CH7
INTAn/3) + 2 x (n mod 3)) mod 6 + 6 for Audio CH2,CH4,CH6,CH8
Audio DIF block number: 3 x (n mod 3) + INT ((n mod 54)/18)

Byte position number: 8 + 2 x INT(n/54) for the most significant byte
9 + 2 x INT(n/54) for the least significant byte

where n =0 to 1943
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4.6.2.3

MSB 16 bits LSB
151413121110 9 8(7 6 5 4 3 2 1 0

Upper Lower
151413121110 9 8 76543310
8 bits 8 bits

IEC 905/07

Figure 8 — Conversion of audio sample to audio data bytes

Audio auxiliary data (AAUX)

AAUX shall be added to the shuffled audio data as shown in Figures 7 and 9The AA
shall in¢lude an AAUX pack header and data (AAUX payload). The length\of ‘the AAUX pack

shall be

numbered O to 8 as shown in Figure 9. This number is called an audiopack number.

Table 1
source

8 shows the mapping of an AAUX pack. An AAUX sourece’pack (AS) and a
tontrol pack (ASC) shall be included in the compressed stream.

Byte position number

| ID Audio auxiliary data Audio data

| |
I<———— 5bytes —&—>!

JX pack

5 bytes as shown in Figure 9, which depicts the AAUX pack arramgement. Packs are

n AAUX

AO,i Audio pack-fAumber 0
A1, Audio pack'number 1
A2, Audio.pack number 2
A3,i Audio pack number 3
Ad,i Audio pack number 4
A5,i Audio pack number 5
Abi Audio pack number 6
A7, Audio pack number 7
A8,i Audio pack number 8
/ \
/ \
/ \
/ \
/ \
/ \
/
T T T
Pack Pack
header data
1 1 1

PCO PC1 PC2 PC3 PC4 IEC 906/07

Figure 9 — Arrangement of AAUX packs in audio auxiliary data

Table 18 — Mapping of AAUX pack in a DIF sequence

Audio pack Number
Even DIF sequence Odd DIF sequence Pack data
3 0 AS

4 1 ASC
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Even DIF sequence:

DIF sequence number 0, 2, 4,6, 8 for 60 Hz system

DIF sequence number 0, 2, 4, 6, 8, 10 for 50 Hz system

Odd

DIF sequence:

DIF sequence number 1,3,5,7,9 for 60 Hz system

DIF sequence number 1, 3,5,7,9, 11 for 50 Hz system

4.6.2.3.1 AAUX source pack (AS)

The AAUX Source pack is configured as shown in Table 19.

LF: Loc
L
@
1
AF SIZE
@

@
@
q

CHN: T

Table 19 — Mapping of AAUX source pack

MSB LSB
PCO 0 1 o | 1 | o | o | o A0
PC1 LF Res AF SIZE

PC2 0 CHN Res | AUDIO MODE

PC3 | Res | Res | 50/60 STYPE

PC4 Res Res SMP | Qu

ed mode flag

ocking condition of audio sampling frequency,with video signal.
= Locked mode

= Reserved

: The number of audio samples perframe
10100b=1600 samples/frame ( 60 Hz system )
10110b=1602 samplesiframe ( 60 Hz system )
11000b=1920 samples/frame ( 50 Hz system )

Dther = Reserved

he number of audio channels within an audio block
0 b = One audio channel per an audio block

Dther = Réserved

n audio block consists of 45 DIF blocks (9 DIF blocks x 5 DIF sequences
0 Hz system and 54 DIF blocks (9 DIF blocks x 6 DIF sequences) for th

0 O T o fan)

ystem.

for the
e 50 Hz

AUDIO MODE: The contents of the audio signal on each audio channel
0000 b =Audio CH1,CH3,CH5,CH7
0001 b =Audio CH2,CH4,CH6,CHS8
1111 b =Invalid audio data
Other = Reserved

50/60:

0 = 60 Hz system

1 =50 Hz system

STYPE:

Audio blocks for each frame

00000b =2 audio blocks
00010b =4 audio blocks
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00011b =8 audio blocks
Other = Reserved

SMP: Sampling frequency
000b =48 kHz
Other = Reserved

QU: Quantization
000b =16 bits linear
Other = Reserved

- 27 —

Res: Reserved bit for future use

The default value shall be set to 1.

4.6.2.3.p AAUX source control pack (ASC)

The AA

)X source control pack is configured as shown in Table 20.

Table 20 — Mapping of AAUX source control pack

MSB |SB
PCo 0 1 0 1 0 0 0 | 1
PCH CGMS Res Res Res Res EFC
pPcR REC ST | REC END | FADE ST | FADE END Res Res Res | Res
PCB DRF SPEED
PCl Res Res Res Res Res | Res | Res | Res
CGMS: [Copy generation management system

Q 0 b = Copy free

Qther = Reserved

EFC: Emphasis audio channel flag

Q 0 b = Emphasis off.

Q 1 b = Emphasis/on

Qther = Reserved

EFC shall be set for each audio block.
REC ST|: Recording start point

Q =/Recording start point

= Not recording start noint
~J ™

At a recording start frame, REC ST 0 lasts for a duration of one audio block which is
equal to 5 or 6 DIF sequences for each audio channel.

REC END: Recording end point
0 = Recording end point
1 = Not recording end point

At a recording end frame, REC END O is lasting for a duration of one audio block which
is equal to 5 or 6 DIF sequences for each audio channel.

FADE ST: Fading of recording start point
0 = Fading off
1 = Fading on

The FADE ST information is only effective at the recording start frame (REC ST = 0).If
FADE ST is 1 at the recording start frame, the output audio signal should be faded in
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from the first sampling signal of the frame. If FADE ST is 0 at the recording start frame,
the output audio signal should not be faded.

FADE END: Fading of recording end point
0 = Fading off
1 = Fading on

The FADE END information is only effective at the recording end frame (REC END = 0).

If FADE END is 1 at the recording end frame, the output audio signal should be faded
out to the last sampling signal of the frame. If FADE END is 0 at the recording end
frame, the output audio signal should not be faded.

DRF: Direction flag

0 = Reverse direction
1 = Forward direction

SPEED] shuttle speed of VTR (see Table 21)

Table 21 — SPEED code definition

Codeword Shuttle speed of VIR
MSB LSB 60 Hz system 50°"Hz system
0000000 0/120 (=0) 0/100 (=0)
0000001 1/120 1/100
1100100 100/120 100/100 (=1)
Reserved
1111000 120/120 (=1) Reserved
Reserved Reserved
1111110 Reserved Reserved
1111111 Data invalid Data invalid

Res: Rgserved bit for futufe-use
Ddfault value shall be set to 1.

4.7 \Video segction

4.7.1 ID

The ID Ipart of each DIF bhlock in the video section is the same as described in 4 3.1. The
section type shall be 100.

4.7.2 Data
The data part (payload) of each DIF block in the video section consists of 77 bytes of video

data which shall be sampled, shuffled and encoded. The video data of every frame is
processed as described in Clause 5.

This 77 byte data are called a compressed macro block.

4.7.21 DIF block and compressed macro block

Correspondence between video DIF blocks and video compressed macro blocks CM h,i,j,k is
shown in Table 22 for the 60 Hz system and Table 23 for the 50 Hz system.
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The rule defining the correspondence between video DIF blocks and compressed macro
blocks is shown below:

60 Hz system

for(h=0; h<4; h++){
for(s=0; s<2; s++){
for(k=0; k<27; k++){
for(t=0; t<5; t++){
a=(4h+s+2t+2)mod 10;
(4h + s + 2t + 6) mod 10;
(4h +s + 2t + 8) mod 10;
—(4h+c+2t+ﬂ)mnd 1n,
e =(4h +s + 2t + 4) mod 10;
DBNqg = (5t + 25k) mod 135;
DSNp = INT((5t + 25k + 675s)/135);

b
c
d

V DBNg, h

where
DBNq: DIF block number

DSNp: DIF sequence number

n: Divided block

5, t: Vertical order of super block

: Macro block order in super block

50 Hz s

for(h=0;
for(k3
for

ystem

h<4; h++){

F0; k<27; k++){

(i=0; i<11; i++){
a = (4h +4.+2) mod 11;
b = (4h+i + 6) mod 11;
c=(@n+i+8)mod 11;
d=(4h +i+ 0) mod 11;
e = (4h +i+ 4) mod 11;

DBNg = (5i + 55k) mod 135;

}
}
}
for(k=0;

DSNp = INT((51 + 55K)7135);

V DBNQg, h of DSNp = CM
V (DBNg + 1), h of DSNp = CM
DBNgq + 2), h of DSNp = CM
DBNgq + 3), h of DSNp = CM
DBNgq + 4), h of DSNp = CM

1Ay

My
1Y

h,a,2
h,b,1
V ( h,c,3
V ( h,d,0
V ( h,e,4

k<27; k++){
DBNgq = 5k;
DSNp = 11;

V DBNq, 0 of DSNp = CM 0,11,

V (DBNq + 1), 0 of DSNp = CM 0,11,1,k
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11,2,k
11,3,k
11,4,k

V (DBNq + 2), 0 of DSNp = CM 0
V (DBNq + 3), 0 of DSNp = CM 0,
V (DBNq + 4), 0 of DSNp = CM 0,11,4,

where
DBNq is the DIF block number;
DSNp is the DIF sequence number;
H is the divided block;
| is the vertical order of the super block;
K is the macro block order in the super block.

Talte22—=Video DiF btocksanmdcompressed macro bloctks for the 60 Hzsystem

V 0,0 CM 0,22,0

V1,0 CM 0}6:1,0

0 V 2,0 CM 0,8,3,0

V 3,0 €M 0,0,0,0

0 V 4,0 CM 0,4,4,0
9 : :

V 134,0 CM 0,3,4,26

V0,1 CM 1,6,2,0

AN CM 1,0,1,0

0 V2,1 CM 1,2,3,0

V 3,1 CM 1,4,0,0

1 V 4,1 CM 1,8,4,0
9 : :

V 134,1 CM 1,7,4,26

V0,3 CM 3,4,2,0

V1,3 CM 3,8,1,0

0 V2,3 CM 3,0,3,0

V 3,3 CM 3,2,0,0

3 V 4,3 CM 3,6,4,0

7 V 134,3 CM 3,5,4,26
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Table 23 - Video DIF blocks and compressed macro blocks for the 50 Hz system

V0,0 CM 0,2,2,0
V1,0 CM 0,6,1,0
0 V2,0 CM 0,8,3,0
V 3,0 CM 0,0,0,0
V 4,0 CM 0,4,4,0
0
10
V 134,0 CM 0,3,4,26
V0,0 CM 0,11,0,0
11 V1,0 CM0,11,1,0
V 134,0 CM 0,11:4,26
V0,1 CM 1,6,2,0
V1,1 éM1,10,1,0
0 V2,1 CM 1,1,3,0
V 3,1 CM 1,4,0,0
V4,1 CM 1,8,4,0
1 . .
10 : :
V 1341 CM 1,7,4,26
V0,1 —
11 :
V 134,1 —
V0,3 CM 3,3,2,0
V1,3 CM 3,7,1,0
V2,3 CM 3,9,3,0
Q Vv 3,3 CM 3,1,0,0
V 4,3 CM 3,5,4,0
3
10 - .
V 134,3 CM 3,4,4,26
V0,3 —
11 :
V 134,3 —
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5 Video compression

This clause includes video compression processing for the 1080/60i system, the 1080/50i
system, and the 720/60p system.

5.1 Video structure
5.1.1 Video sampling structure

The video sampling structure is defined by SMPTE 274M for the 1080-line system, and
SMPTE 296M for the 720-line system. The construction of luminance (Y) and two colour-
differenge O;UIIG:O (CP\, CB) ts—described—in—Tabte24—A Oalllp:c converston—from—1o=pit input
video tq 8bits or more is provided by the resampling process (the first processing, plock of
Figure 1).

51.1.1 Video frame pixel structure
51.1.1.1 1080/60i system

The sampling starting point of the Y signal shall be 192T from(the horizontal syng timing
referenge:

where T = 1,001/(74,25 x 10%) s

1920 pikels of luminance and 960 pixels of each colour-difference signal per line ghall be
transmifted as shown in Figure 10. The sampling statting point in the active period oflthe CR
and CBj|signals shall be the same as the samplingistarting point in the active period pf the Y
signal. Each pixel shall be converted to the code of twos complement (-508 to H07) by
inverting the MSB of the input video signal.

51.1.1.2 1080/50i system

The sampling starting point of therY “signal shall be 192T from the horizontal syng timing
referenge:

where [T = 1/(74,25 x 106) s

1920 pikels of luminance and 960 pixels of each colour-difference signal per line shall be
transmifted as showniin Figure 11. The sampling starting point in the active period oflthe CR
and CBj|signals shall be the same as the sampling starting point in the active period pf the Y
signal. Each pixel shall be converted to the code of twos complement (-508 to p07) by
inverting the MSB of the input video signal.

51.1.1.3 720760p system

The sampling starting point of the Y signal shall be 260T from the horizontal sync timing
reference:

where T =1,001/(74,25 x 106) s

1280 pixels of luminance and 640 pixels of each colour-difference signal per line shall be
transmitted as shown in Figure 12. The sampling starting point in the active period of the CR
and CB signals shall be the same as the sampling starting point in the active period of the Y
signal. Each pixel shall be converted to the code of twos complement (-508 to 507) by
inverting the MSB of the input video signal.
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5.1.1.2 Video frame line structure
5.1.1.2.1 1080-line system

540 lines for the Y, CR, and CB signals from each field shall be transmitted. The transmitted
lines in each two fields are described in Table 24.

5.1.1.2.2 720-line system

720-lines for the Y, CR, and CB signals from each video frame shall be transmitted. The
transmitted lines in each video frame are described in Table 24.

5.1.1.3 —Herizontalresampling
5.1.1.3.1 1080/60i system

1920 hqrizontally sampled Y signals shall be resampled to 1280 pixels. The 960 horjzontally
sampled CR and CB signals shall be resampled to 640 pixels. The output signal] of the
resampler shall have a sample resolution equal to 8 bits or more (see Annex B).

5.1.1.3.2 1 080/50i system

1920 hqrizontally sampled Y signals shall be resampled to 1440 pixels. The 960 horjzontally
sampled CR and CB signals shall be resampled to 720 pixels. The output signal] of the
resampler shall have a sample resolution equal to 8 bits or'more (see Annex B).

5.1.1.3.3 720/60p system

1280 hgrizontally sampled Y signals shall be resampled to 960 pixels. The 640 horizontally
sampled CR and CB signals shall be resampled to 480 pixels. The output signal] of the
resampler shall have a sample resolution equal to 8 bits or more (see Annex B).
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Table 24 — Construction of input video

1080/60i system 1080/50i system 720/60p system
Y 74,25/1,001 MHz 74,25 MHz 74,25/1,001 MHz
Sampling frequency
CR, CB 37,125/1,001 MHz 37,125 MHz 37,125/1,001 MHz
Y 2200 1650
Total number of pixels per line
CR, CB 1100 825
The number of active pixels Y 1920 1280
per line CR, CB 960 640
Total number of lines per video frame 1125 750
The numbgr of active lines per video frame 1080 730
Field 1 21 to 560
The activg line numbers 26 tg 745
Field 2 584 to 1 123

Quantizatipn

Each sample is linearly quantized to 10tbits for Y, CR gnd CB.

Relation |between video
level and quantized level

signal

Scale 4101019
Video signal level of white: 940
Y Quantized level 877
Video signal level of black: ‘64
CR, CB Video signal level of gray;*512 Quantized level 897
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Input ;
luminance (Y) )
il

First active line — > —O—O—O—O_O—O—O—O—O—Q— line 21

in afield —> 'O O Oees O O 'O OO Q- wOpee line 584

—Q—O—O—C)—Q—Q—O—O—O—O— line 22
Output O O O O‘ O O O O O O line 585

luminance (Y) P 3T

=©=' 3':= éi= i : d
Y Y Y Nt

=N
First active line - g : i ; g U: time 21
in a field - O ....... Qe 0.0 ...... o OrdereniOpere lirfe 584
C C : \,z O *\;\/ Q H (.)— line 22
O ....... Q ....... O.|Q ...... 'oT .O ....... O line 584
Inppt
colour difference (CR, CB) E
First active line — > C O : C O O : line 21
in a field - .Q .......... O rseionsas Opremeatins () errnannans O eesennn line 584
—O O——O——0 O—i line 22
Output .O .......... Q‘ ..... O .......... ’Q .......... Q‘ ..... line 58¢
colpur difference (CR, CB) ool P
First active line — > O: Q Q Q line 21
in a field —> e @ O ................ .O ................. O line 584
—0 O O O— line 22
---.O ----------------- é. ---------------- é ----------------- é---. line 584
- T=1.001/74,25 us
L First pixel in active period
IEC 9p7/07
Figllre 10 —-S



https://iecnorm.com/api/?name=0aa38cbdeefe16dfffc40491f597f140

- 36 - 62447-2 © IEC:2007(E)

Input
luminance (Y)

T

First active line - _Q—O—Q—Q—O—Q—O—O—Q_ line 21

in a field — OOOOOOOOO line 584

—0—0—0—0—0—0—0—0—0— line 22

Output ...(;).;..(:).....C;)....(;)....(?.....C;)....(?....(?.....(;).... line 585
luminance (Y) 3T i i i ;

First active line 7 N Nt

in a field > e Q

time 217

line 584

line 22

line 58§

e OpreOrreOpe Prees

Input
colpur difference (CR,CB) i 2T

line 21

Q_

............ O line 584
(:)_
Q

First active line : _C 7
in a field — .Q ............

_Q :
Oufput 'O ..... ; ..... :
colpur difference (CR,CB) i 3T

First active line > Q
in a field —> @

line 22

line 58%

eFelete
...Q...()...Ci)..()................

Ci)— line 21

~
hd

.C:) ................. e line 584
Q Q— line 22
(5. ................. (.).... line 585

L First pixel in active period

T=1/74,25us

IEC d08/07

Figur =
9
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Input
luminance (Y) O
First active line —> —O—Q—Q—Q—Q—O—O—Q—Q— line 26
in a frame : : : : : : : : :
—O0—O0—O0—O0—0O0—0O0—0O0—O—O—  line27
O_O_O_O_()_()—()—()—()— line 28
: : i i i : H : : i %
Output PR : Por - : e
luminance (Y) P33T
—Firstactive-tine——— == = = 1ime 2
in a frame : i : A AP A i AN
_Q O vf. O —O0—0 O— line 2
O_ Q \./ O ﬂf:\/ O (:)— line 28
= O C C O i—O) O— line 2
Input
calour difference (CR, CB)
First active line —> —C O O C O— line 2¢
in a frame : HE :
—O O O —O O— line 27
—O O Q O Q— line 28
Output —('_) - O Q C (:)— line 29
colour difference (CR,CB) i 3T P :
First active line —> —C O— wf\ Q— line 26
in a frame A A : . i
_Q O Q O— line 2
— O O O— line 28
—(:) O C O— line 29
| T =1,001/74,25 ys
First pixel in active period iecl 909/07
Figure 12 — Sampling structure for the 720/60p system
5.1.2 LDCT block

The Y, CR, and CB pixels in each video frame shall be divided into DCT blocks as shown in
Figure 13 for the 1080-line system and Figure 14 for the 720-line system. DCT blocks are
structured with a rectangular area of eight vertical pixels and eight horizontal pixels in a video
frame. The value of x shows the horizontal coordinate from the left and the value of y shows
the vertical coordinate from the top.

For the 1080-line system, even lines of y = 0, 2, 4, 6 are the horizontal lines of field one, and
odd lines of y =1, 3, 5, 7 are those of field two.

The DCT block arrangement in each video frame follows.
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5.1.2.1 1080/60i system

The arrangement of horizontal DCT blocks in each video frame is shown in Figure 15. The
same horizontal arrangement is repeated to 135 DCT blocks in the vertical direction. Pixels in
one video frame are divided into 43200 DCT blocks.

Y: 135 Vertical DCT blocks x 160 horizontal DCT blocks = 21600 DCT blocks

CR: 135 vertical DCT blocks x 80 horizontal DCT blocks = 10800 DCT blocks
CR: 135 vertical DCT blocks x 80 horizontal DCT blocks = 10800 DCT blocks

5.1.2.2 1080/50i system

16. The
Pixels in

one vid¢o frame are divided into 48600 DCT blocks.

Y : 135 Vertical DCT blocks x 180 horizontal DCT blocks = 24300 DCT-block$
CR: 135 vertical DCT blocks x 90 horizontal DCT blocks = 12150 DCT blocks
CR: 135 vertical DCT blocks x 90 horizontal DCT blocks = 12150.DCT blocks

5.1.2.3 720/60p system
The arrangement of horizontal DCT blocks in each video frame is shown in Figure [17. The
same horizontal arrangement is repeated to 90 DCT blocks in’ the vertical direction. Rixels in
one video frame are divided into 21600 DCT blocks.

Y: 90 vertical DCT blocks x 120 horizontal \DCT blocks = 10800 DCT blocks

CR: 90 vertical DCT blocks x 60 horizontalkBCT blocks = 5400 DCT blocks
CR: 90 vertical DCT blocks x 60 horizontal DCT blocks = 5400 DCT blocks

51.3 Macro block

Each mgcro block consists of eight DCT) blocks. Figure 18 for the 1080-line system ang Figure
19 for the 720-line system show therelationship between macro block and DCT blocks.

5.1.3.1 Arrangement of maero block
5.1.3.1.1 1080/60i system

The magro block arrangement in each video frame has two steps.

Step1: Arranging macro blocks

The pixTIs in"each video frame are divided into 5400 macro blocks as shown in Figure|20.

Each macro block except the bottom macro blocks consists of four DCT blocks of Y which are
horizontally and vertically adjacent, two vertically adjacent DCT blocks of CR and two
vertically adjacent DCT blocks of CB on a TV screen

where 67 vertical macro blocks x 80 horizontal macro blocks = 5360 macro blocks.

Each bottom macro block consists of four horizontally adjacent DCT blocks of Y, two
horizontally adjacent DCT blocks of CR and two horizontally adjacent DCT blocks of CB on a
TV screen

where 1 vertical macro block x 40 horizontal macro blocks = 40 macro blocks.
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Step2: Rearranging macro blocks

Sets consisting of 40 macro blocks which are named AO to A7 and sets consisting of 30
macro blocks which are named A8 to A15 are arranged as shown in Figure 20.

40 macro blocks in A16 are arranged into 4 vertical macro blocks x 10 horizontal macro
blocks in B16 respectively as shown in Figure 20

where 60 vertical macro blocks x 90 horizontal macro blocks = 5400 macro blocks

5.1.3.1.2 1080/50i system

The magro block arrangement in each video frame has two steps.
Step1: Arranging macro blocks
The pix¢ls in each video frame are divided into 6 075 macro blocks as shown in Figurg 21.

Each mfcro block except the bottom macro blocks consists of fourDCT blocks of Y which are
horizonfally and vertically adjacent, two vertically adjacent DCT blocks of CR and two
vertically adjacent DCT blocks of CB on a TV screen

where 6|7 vertical macro blocks x 90 horizontal macro blacks = 6030 macro blocks.

Each bpttom macro block consists of four horizontally adjacent DCT blocks of|Y, two
horizonfally adjacent DCT blocks of CR and two /orizontally adjacent DCT blocks of CB on a
TV scregn

where 1| vertical macro block x 45 horizontal macro blocks = 45 macro blocks.
Step2: Rearranging macro blocks

The magro blocks are divided inrto a main unit and an edge unit. The edge unit contpins top
macro blocks in A0 and bdttom macro blocks in A1 as shown in Figure 21. The main unit
containg the remaining bfocks

where

main uniit: 66 vertical macro blocks x 90 horizontal macro blocks = 5940 macro blocks;

edge unit: 1 vertical macro blocks x 135 horizontal macro blocks = 135 macro blocks.

5.1.3.1.8 720/60p system

The pixels in each video frame are divided into 2700 macro blocks as shown in Figure 22
where 45 vertical macro blocks x 60 horizontal macro blocks = 2700 macro blocks

5.1.3.2 Divided blocks
5.1.3.2.1 1080/60i system

The macro blocks in each video frame are divided into halfway blocks as shown in Figure 23.
Each halfway block H consists of nine macro blocks horizontally and one macro block
vertically.

Halfway blocks H are distributed into divided blocks as follows.

Divided blocks:
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h=0:H2m,2n
h=1:H2m,2n+1
h=2:H2m+1,2n
h=3:H2m+1,2n+1

where

m=0,1,2,...,29;
n=0,1,2,3,4.

2007(E)

As a result, one video frame is divided into four divided blocks. Each divided block consists of
30 vertical macro blocks x 45 horizontal macro blocks.

5.1.3.2.

Macro &
halfway

Halfway
Divided
h=0:H
h=1:H
h=2:H
h=3:H
where

m = 0,1
n=0,1,

As a reg
33 verti

5.1.3.2.

The ma
Each hsz

Halfway
Divided

p 1080/50i system

locks in the main unit are divided into halfway blocks as shown incFigure 2
block H consists of nine horizontally adjacent macro blocks.

blocks H are distributed into divided blocks as follows.

blocks:
2m,2n
2m,2n+1
2m+1,2n

2m+1,2n+1

2,...,32;
D 3,4.
tal macro blocks x 45 horizontal macro blocks.

B 720/60p system

cro blocks in each video frame are divided into halfway blocks as shown in Fi

blocks Hvare distributed into divided blocks as follows.

blocks:

h=0:H

4. Each

ult, the main unit is divided inte four divided blocks. Each divided block is comsists of

jure 25.

Ifway block H cohsists of six macro blocks horizontally and one macro block vertically.

m,v2n

h=1:H
h=2:H
h=3H

where

m, 2n+1
m+45, 2n
m+45, 2n+1

m =0,1,2,...,44;
n=0,1,2,34.

As a result, each two video frames are divided into four divided blocks. Each divided block
consists of 45 vertical macro blocks x 30 horizontal macro blocks.
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Left X Right
Top (0,0(1,0(2,0|3,0[4,0/5,0(6,0|7,0(<— Field 1

0,1(1,1{2,1|3,1(4,1]5,1|6,1(7,1|<— Field 2

0,2(1,22,2|3,2(4,2]|5,2|6,2(7,2|<— Field1

y 0,3(1,3(/2,3|3,3(4,3]|5,3|6,3(7,3|<— Field2

0,4(1,4(2,4|34|44]|54]|6,4|7,4|<— Field 1

0,5(1,5(2,5|3,5(4,5]|5,5|6,5(7,5|<— Field 2

0,6(1,6(2,6|3,6(4,6|56(6,6(7,6 <— Field1

Bottom |07 |1,7|2,7|3.7|4.7[5.7|6.7|7.7|<— Field 2

Pixel x =6
y=7 IEC 910/07

Figure 13 — DCT block and the pixel coordinates for the 1080-liné system

Left X Right
Top |0,0(1,0(2,0(3,0(4,0(50|6,0]/7,0

0111,1{2,1]3,1(4,1]5,1|6,1(7,1

0,211,2(2,2|3,2(4,2|5,2|6,2|7,2

y 0,311,3(2,3|3,3(4,3|5,3|653\7,3

04(14(24(34(44(54(64(7,4

0,5/1,5(2,5|3,5(4,5}5,5|6,5|7,5

0,6/1,6(2,6]|3,6]4,6|5,6|6,6|7,6

Bottom 0,7(1,712,743,7(4,7(5,7|6,7|7,7

Pixel x =6
y=7 IEC 911/07

Figure 14 — DCT block.and the pixel coordinates for the 720-line system

Luminance DCT block

Left 160 DCT blocks Right

Top| | | | | | l | l ......................................... | | | l\ | l_|
Colour difference DCT block 8x8 pixels

Left 80 DCT blocks Right

Top| l l l l ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | | | |

TEC—912707

Figure 15 — DCT block arrangement for the 1080/60i system

Luminance DCT block

Left 180 DCT blocks Right

Top| | | | l | | | | ........................................ | | | | \ | g_|
Colour difference DCT block 8x8 pixels

Left 90 DCT blocks Right

Top| | | | | ......................................... | | | |

IEC 913/07

Figure 16 — DCT block arrangement for the 1080/50i system
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Luminance DCT block
Left 120 DCT blocks Right

T°p||||l|||l ......................................... ||||\||_|
\

Colour difference DCT block 8x8 pixels
Left 60 DCT blocks Right

too| | | | — | ] |

IEC 914/07

Figure 17 — DCT block arrangement for the 720/60p system

DCT4 DCT5 DCT6é DCT7

Top DCTO |DCT1 CB__ |
CR| 7 |
DCT6 Y
DCT2(DCT3 DCT7 DCTO0|DCT1|(DCT2|DCT3
Bottom
Bottom miacro block

IEC 915/07

Figure 18 — Macro block and DCT blocks for the 1080-line system

Top DCTo|DCT1
DCT6
pct2|pcT3| H bz
Bottom
Left Right

IEC 916/07

Figure 19 —Macro block and DCT blocks for the 720-line system
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Step1: Arranging macro blocks
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Step2: Rearranging macro blocks
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4 macro blocks
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4 macro blocks
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10 macro blocks

| “A16 B16
| o 1| 2| 3| ~|38] 39| > [ ol 1] 2] s| o
10 [ 11 [ 12 | = 18 | 19
20| 21 | 22 |- 28 | 29
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IEC 917/07

Figure 20 — Arrangement of macro blocks for the 1080/60i system
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-~
A0 1 macro block
*
66-macrobtogks
7 A1 v 1 macro blogk
Bottom) macro block( 44444444444

45 macro blocks

|

Step2: Rearranging macro blocks

main unit

90 macro blocks

66 macro blogks

edge unit

90 macro blocks

45 macro blocks

A0

A1

1 macro block

IEC 918/07

Figure 21 — Arrangement of macro blocks for the 1080/50i system
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60 macro blocks

45
macro
blocks

IEC 919/07

Figure 22 — Arrangement of macro blocks for the 720/60p \system
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90 macro blocks |

w~
HO0,0 | HO,1 | HO,2 HO,9 1 macro block
H1,0 [ H1,1 | H1,2 | e H1,9 1 macro block
H2,0 [ H2,1 | H2,2 H2,9 1 macro block
60
macro
blocks
H59,0| H59,1 |H59,2 [ s H59,9 11 macro block
| I I | N—
9 9 9 9 macroyblocks
I 45 macro blocks I I 45 macro blocks I
~ w~
HO0,0 | HO,2 HO,8 HO,1 | HO,3 HO,9
H2,0 [ H2,2 H2,8 H2,1 | H2,3 H2,9
30 ‘ 30
macro macro
blocks blocks
H58,0 | H58,2 |~ H58,8 H58,1|H58,3[ - H58,9
divided‘block h=0 divided block h=1
I 45 macro blocks I I 45 macro blocks I
N N
H1,0 [ H1,2 H1,8 H1,1 | H1,3 H1,9
H3,0 | H3,2 H3,8 H3,1 | H3,3 H3,9
30 30
macro macro
blocks blocks
H59,0|H59,2| - H59,8 H59,1|H59,3| - H59,9
divided block h=2 divided block h=3

IEC 920/07

Figure 23 — Divided blocks for the 1080/60i system
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main unit | 90 macro blocks |
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HO0,0 | HO,1 | HO,2 HO,9 1 macro block
H1,0 | H1,1 [ H1,2 | e H1,9 1 macro block
H2,0 [ H2,1 | H2,2 H2,9 1 macro block
66
macro
blocks
H65,0| HB5,1 |HB5,2 [ s H65,9 11 macro block
| I I —
9 9 9 9 macro/blocks
I 45 macro blocks I 45 macro blocks I
HO0,0 | HO,2 HO0,8 HO0,1 | HO,3 HO0,9
H2,0 | H2,2 H2,8 H2,1 | H2,3 H2,9
33 33
macro macro
blocks blocks
H64,0 | H64,2 | H64,8 H64,1|H64,3( - H64,9
divided block h=0 divided block h=1
}, 45 macro blocks I 45 macro blocks I
~ 7
H1,0 [ H1,2 H1,8 H1,1 | H1,3 H1,9
H3,0 | H3,2 H3,8 H3,1 | H3,3 H3,9
323 22
macro macro
blocks blocks
H65,0|H65,2 - H65,8 H65,1|H65,3( -~ H65,9

divided block h=2

divided block h=3

IEC 921/07

Figure 24 — Divided blocks for the 1080/50i system
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H0,0 | HO,2 HO,8 HO0,1 | HO,3 H0,9
H1,0 | H1,2 H1,8 H1,1 |.H4,3 H1,9
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45 45
macro macro
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divided block h=2 divided block h=3
IEC 922/07

Figure 25 — Divided blocks for the 720/60p system
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5.1.4 Super block

Each super block consists of 27 macro blocks.

5.1.4.1 1080/60i system

The arrangement of super blocks in a divided block is shown in Figure 26. The pixels in a
divided block are divided into 50 super blocks.

10 vertical super blocks x 5 horizontal super blocks = 50 super blocks.

5.1.4.2 — 1080/50i system

The arrangement of super blocks in a divided block is shown in Figure 28. The\pixels in a
divided plock are divided into 55 super blocks.

11 vertical super blocks x 5 horizontal super blocks = 55 super.blocks.
The pixe¢ls in the edge unit are divided into 5 super blocks.
1 vertical super blocks x 5 horizontal super blocks =5 super blocks.

5.1.4.3 720/60p system

The arrangement of super blocks in a divided blockyis shown in Figure 30. The pixels in a
divided plock are divided into 50 super blocks.

10 vertical super blocks x 5 horizental super blocks = 50 super blocks.

5.1.5 Definition of super block number, macro block number and value of the pixel
5.1.5.1 Super block number

The super block number is expressed as S h,i,j shown in Figures 26, 28, and 30.

S h,i,j

where

h is the |divided bleck h=0,...,3;

| is the Yerticalkorder of the super block i =0,...,9 for 60 Hz system;
i =0,...,11 for 50 Hz system;

j is the horiZzontal order of the super block j =0,....4.

5.1.5.2 Macro block number

The macro block number is expressed as M h,i,j,k. The symbol k is the macro block order in
the super block shown in Figure 27 for the 1080/60i system, Figure 29 for the 1080/50i
system, and Figure 31 for the 720/60p system. The small rectangle in these figures shows a
macro block, and a number in the small rectangle expresses k.

M h,i,j,k

where

h,i, j are the super block numbers;

k is the macro block order in the super block k

n
o

...,26.
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5.1.5.3 Pixel location

The pixel location is expressed as P h,i,j,k,l(x,y). The pixel is indicated as the suffix of h, i, j, k,
I (X, y). The symbol | is the DCT block order in a macro block shown in Figures 18 and 19. The
rectangle in the figure shows a DCT block, and a DCT number in the rectangle expresses I.
The symbol x and y are the pixel coordinates in the DCT block as described in 4.1.2.

P h,i,j,k,I(x,y)

where

h,i, j, k are the macro block numbers;

| is the DCT block order in the macro block;

(x, y) are the pixel coordinates in the DCT block x =0, ..., 7;
y=0,.}, 7.
Left — Right
0 1 2 3 4
TP o | sh,0,0 Sh,0,1 Sh,0,2 Sh,0,3 Sh,0,4 13
macro
1| sh10 | sh1,1 Sh12 | Sh13-:| Sh14 blocks
2 Sh,2,0 Sh,2,1 Sh,2,2 Sh,2;3 Sh,2,4
3 Sh,3,0 Sh,3,1 Sh,3,2 Sh,3,3 Sh,3,4
4 Sh,4,0 Sh,4.1 Sh,4,2 Sh,4,3 Sh,4.,4
5 Sh,5,0 Sh,5,1 Sh,5,2 Sh,5,3 Sh,54
6 Sh,6,0 Sh,6,1 Sh,6,2 Sh,6,3 Sh,6,4
|
7 Sh,7,0 Sh, 74 Sh,7,2 Sh,7,3 Sh,7,4
8 Sh,8,0 Sh,8,1 Sh,8,2 Sh,8,3 Sh,8,4
9 Sh,9,0 Sh,9,1 Sh,9,2 Sh,9,3 Sh,9.4
Bottom \ K—>
Super block ij? 9 macro blocks
J_ IEC 923/97

FigureI 26,<=/'Super blocks and macro blocks in a divided block for the 1080/60i slystem

Super block Sh,i,j (h=0,

.,3,i=0,...,9, j=0,...,4)

0 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16 17
18 19 20 21 22 23 24 25 26

k

IEC 924/07

Figure 27 — Macro block order in a super block for the 1080/60i system
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divided block
Left —_—> Right
0 1 2 3 4

Top

0 Sh,0,0 Sh,0,1 Sh,0,2 Sh,0,3 Sh,0,4 3
macro

1 Sh,1,0 Sh,1,1 Sh,1,2 Sh,1,3 Sh,1,4 blocks
2 Sh,2,0 Sh,2,1 Sh,2,2 Sh,2,3 Sh,2,4
3 Sh,3,0 Sh,3,1 Sh,3,2 Sh,3,3 Sh,3,4
4 Sh,4,0 Sh,4,1 Sh,4,2 Sh,4,3 Sh,4,4
5 Sh,5,0 Sh,5,1 Sh,5,2 Sh,5,3 Sh,5,4
6 Sh,6,0 Sh,6,1 Sh,6,2 Sh,6,3 Sh,6,4

i 7 Sh,7,0 Sh,7,1 Sh,7,2 Sh,7,3 Sh;7,4
8 Sh,8,0 Sh,8,1 Sh,8,2 Sh,8,3 Sh,8,4
9 Sh,9,0 Sh,9,1 Sh,9,2 Sh,9;3 Sh,9,4

10 Sh,10,0 Sh,10,1 Sh,10,2 $h,10,3 Sh,10,4
Bottom
Super block"i=10
1 9 macro blocks
eglge unit J

$0110 [ so0111 [.80112 | S0113 | S0114 |

IEC 925/p7

Figure 28 — Super blocks @nd macro blocks for the 1080/50i system

Super.block Sh,i,j (h=0.,...,3, i=0,...,10, j=0,...,4)

0 1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16 17—

18 19 20 21 22 23 24 25 26

Super block S 0,11,j (j=0,...,4)

O 1 2 | e 26

IEC 926/07

Figure 29 — Macro block order in a super block for the 1080/50i system
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Left j Right
0 1 2 3 4
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0 Sh,0,0 Sh,0,1 Sh,0,2 Sh,0,3 Sh,0,4
I [ e e Y I S I
1 Sh,1,0 Sh,1,1 Sh,1,2 Sh,1,3 Sh,1.4
2 Sh,2,0 Sh,2,1 Sh,2,2 Sh,2,3 Sh,2,4
e I e e e Y I
3 Sh,3,0 Sh,3,1 Sh,3,2 Sh,3,3 Sh,3,4
4 Sh,4,0 Sh,4,1 Sh,4,2 Sh,4,3 Sh{4,4
I O A e e [
5 Sh,5,0 Sh,5,1 Sh,5,2 Sh,5,3 Sh{5,4
6 Sh,6,0 Sh,6,1 Sh,6,2 Sh,63 Shi|6,4
: . T O [
7 Sh,7,0 Sh,7,1 Sh,7,2 Sh,7,3 Shi7.,4
8 Sh,8,0 Sh,8,1 Sh,8,2 Sh,8,3 Shi{8,4
I N S N ) S [
9 Sh,9,0 Sh,9,1 Sh,9,2 Sh,9,3 Sh(9,4
Bottor \
Super block|i=9
j=3
1 Super block = 27 macro blocks
IEC 927/07

Figurg¢ 30 — Super blocks and macro blocks in a divided block for the 720/60p system

Super block Sh,i,j (h=0,...,3, i=0,...,9, j=0,...,4)

0|12 (3|45
617891011
1211314 | 15|16 | 174
18119120124 122123 k
241251261 0| 1| 2
3141|5678
9110({11(12|13 |14
1516171181920
21122(23[24 25|26

IEC 928/07

Figure 31 — Macro block order in a super block for the 720/60p system
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5.1.6 Definition of video segment and compressed macro block

A video segment consists of five macro blocks which are assembled from various areas within
the video frame.
a) 60 Hz system

M h,a,p,k wherea = (i + 2) mod 10, p = 2

M h,b,q,k where b = (i + 6) mod 10, q =1

M h,c,r,k wherec=(i+8)mod10,r=3

M h,d,s,k whered=(i+0)mod10,s=0

Mh | la L L 4\ ol 4.0\ 4 A
N SFLTLY wheree=(1+4)moa 1o, t—==

whefe

h is the divided block h=0,...,3;
i is the vertical order of the super block i =0,..09;
k is the macro block order in the super block k=0, ..., 26.

b) 50 Hz system
1) divided block

M hja,p,k wherea=(i+2)mod11,p=2
M h)b,q,k whereb = (i + 6) mod 11, q =1
Mh,r,k wherec=(i+8)mod11,r=3
M h,)d,s,k whered=(i+0)mod11,s=0

(
Mhje,t,k wheree=(i+4)mod 11,t=4

whefe

h is the divided block h=0,..,3;

i is the vertical order of the super block i =0,..,10;
k is the macro block order in-the super block k=0, ..., 26

2) edge unit

M hja,p,k where h=s0ra=11,p=0
M hpb,q,k where /0, b=11,q=1
Mhjc,r,k whereh=0,c=11,r=2
M h)d,s,k whereh=0,d=11,s=3
M hjet;k_)whereh=0,e=11,t=4

whete

k is the macro block order in the super block k=0, ..., 26.

Each video segment before the bit rate reduction is expressed as V h,i,k which consists of M
h,a,p.k; M h,b,q,k; M h,c,r.k; M h,d,s,k; and M h,e,t k.

The bit-rate reduction process is operated sequentially from M h,a,p,k to M h,e,t,k. The data
in a video segment are compressed and transformed to a 385-byte data stream. A set of
compressed video data consists of five compressed macro blocks. Each compressed macro
block consists of 77 bytes and is expressed as CM. Each video segment after the bit-rate
reduction is expressed as CV h,i,k which consists of CM h,a,p,k; CM h,b,q,k; CM h,c,r,k; CM
h,d,s,k; and CM h,e,t,k as shown below:
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CM h,a,p,k:

This block includes all parts or most parts of the compressed data from macro block M h,a,p,k
and may include the compressed data of macro block M h,b,q,k; or M h,c,r,k; or M h,d,s,k; or
M h,e,t,k.

CM h,b,q,k:

This block includes all parts or most parts of the compressed data from macro block M h,b,q,k
and may include the compressed data of macro block M h,a,p,k; or M h,c,r,k; or M h,d,s,k; or
M h,e,t.k.

CM h,c,fk:

This bldck includes all parts or most parts of the compressed data from macro block M h,c,r,k
and may include the compressed data of macro block M h,a,p,k; or M h,b,q,k; or,M h,d,s,k; or
M h,e,t,k.

CM h,d,s,k:

This bldck includes all parts or most parts of the compressed data(from macro block M h,d,s,k
and may include the compressed data of macro block M h,a,p,ki<or M h,b,q,k; or M hjc,r,k; or
M h,e,t,k.

CM h,e,,k:
This bldgck includes all parts or most parts of the compressed data from macro block M h,e,t,k

and may include the compressed data of macro block M h,a,p,k; or M h,b,q,k; or M h/fc,r.k; or
M h,d,s k.

5.2 DCT processing

Four roys of eight horizontal pixels from each field of a video frame form a DCT blogk in the
1080-line system. Eight rows of eight-horizontal pixels from a video frame form a DCT |block in
the 720{line system.

The DCJT transformation frem 64 pixels in a DCT block whose numbers are h, i, j, k, 1|(x, y) to
64 coefficients whose numbers are h, i, j, k, | (u, v) is described as follows.

P h,i,j,kll(x,y) is the value of the pixel and C h,i,j,k,I(u,v) is the value of the coefficient.

For u =0 and“v= 0, the coefficient is called the DC coefficient.

All othet—coefficients-are called AC coefficients-

5.2.1 DCT mode
For the 1080-line system, two DCT modes are used for the purpose of improving the quality of

the picture after bit-rate reduction. These modes are called the 8-8-frame-DCT mode and the
8-8-field-DCT mode.

The 8-8-frame-DCT mode should be selected when the difference between two fields in a
video frame is small. The 8-8-field-DCT mode should be selected when the difference
between two fields in a video frame is large.

For the 720-line system, the 8-8-frame-DCT mode should be selected.

The same DCT mode is applied to the DCT blocks in a macro block.
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As shown in Figure 32, if the 8-8-field-DCT mode is selected, pixels in the two vertical
adjacent DCT blocks are rearranged to form re-arranged DCT blocks that contain pixels from
the same field.

The following DCT paragraph shows the algorithm that is applied to both DCT modes, the 8-8-
frame-DCT and the 8-8-field-DCT modes.

DCT:
7
C h,i,j,k,l(u,v) = C(v) C(u) Z Z (P h,i,j,k,I(x,y) COS(mrv(2y + 1)/16) COS(TTu(2x + 1)/16))
y=0 x=0
Inverse|DCT:

7 7
Phijklixy) = D > (C(v) C(u) C h,ijkl(uv) COS(mv(2y + 1)/16) COS(T(2x + 1}/16))
v=0 u=0

where

C(u) = 4,52 for u = 0;

C(u)=0Q,5foru=1to7;
C(v) = 4,5A/2 for v = 0;
C(v)=Q,5forv=1to7.
DCT blocks Rearranged DCT blocks

IEC 929/07

Figure 32 — Rearrangement of pixels in the 8-8-field-DCT mode

5.2.2 Weighting

The DCT coefficients C h,i,j,k,l(u,v) shall be weighted by quantizer matrix. Different quantizer
matrices can be set for luminance signals and colour-difference signals as shown in Figure 33
for the 1080/60i system, Figure 34 for the 1080/50i system, and Figure 35 for the 720/60p
system.
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horizontal horizontal

012 3 458686 7 01 23 458686 7
0 [12816|17|18|18(19]|42(44 0 [128/16(17|25|26|26|42|44
1 |16(17|18|18[19]|38(43|45 1 |16(17|25(25|26|38(43]91
2 [17]|18[19]|19]40(41]|45(48 2 [17]|25(26|27|40(41]|91|96
3 [18]|18[19]|40|41|42|46(49 3 [25]|25(27]|40(41|84|93[197
Vertical | 4 [18]|19[40(|41]42[43]48[101] Vertical[ 4 [26|26]40(41]84 86191203
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6 [42]|43|45|46|48(98[109116 6 [42]43[91]|93[191[197219252
7 |44)|45|48|49 101104116123 7 [44]91(96 19720320923 20246

Figure 33 — Quantizer matrix for the
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12816[17]118(18]|19|42|44

16(17118|18]19]38(43(45
17118]119(19|4041(45(48
18118119(40(41142(46(49
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N o g b~ ON -~ O
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Figure 34 — Quantizer matrix for the

1080/60i system
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IEC 930/07
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IEC 932/07

Figure 35 — Quantizer matrix for the 720/60p system
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Figure 36 — The output order of a weighted DCT block
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Introduction

d DCT coefficients are divided by quantization steps in order‘to limit the amount of

Bit assignment for quantization

d DCT coefficients are represented as follows:

twos complement (—255 to 255)
oefficient value (12 bits): s b10 b9 h8H7 b6 b5 b4 b3 b2 b1 b0

1 sign.bit + 11 bits of absolute value (-2 047 to 2 047)
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sed macro blocks which are generated from a single video segment. The Q-step shall

ed by the quantization number (QNO) and class number as specified in Table

25. The

all be applied to\every macro block. The class number shall be applied to every DCT

juction consists of two procedures. First, the AC coefficient is divided by the
t length of the quantized AC coefficient obtained is more than 9, then the
resis_performed. In the second procedure, the AC coefficient is divided aga3

Q-step.
second
in by a

larger @

p-step according to increasing class numbers in order to make the bit lengt

h of the

quantized AC coefficient 9 or less.
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