ARIB

ENGLISH TRANSLATION

ARIB STD-B24
Version 6.2-E1

Data Coding and Transmission Specification

for Digital Broadcasting

ARIB STANDARD

ARIB STD-B24 \Version 6.2

Revised Mar.29, 2000
Revised Jun. 20, 2000
Revised Mar. 27, 2001
Revised May 31, 2001
Revised Jul. 27, 2001
Revised Nov. 15, 2001
Revised Mar. 28, 2002
Revised Jul. 25, 2002
Revised Nov. 27, 2002
Revised Feb. 6, 2003
Revised Jun. 5, 2003
Revised Jul. 29, 2003
Revised Oct. 16, 2003
Revised Feb. 5, 2004
Revised Dec. 14, 2004
Revised Mar. 24, 2005
Revised Sep. 29, 2005
Revised Mar. 14, 2006
Revised May 29, 2006
Revised Mar. 14, 2007
Revised Jun. 6, 2008

Fascicle 1

Established Oct. 26, 1999 Version 1.0

Version 1.1
Version 1.2
Version 2.0
Version 3.0
Version 3.1
Version 3.2
Version 3.3
Version 3.4
Version 3.5
Version 3.6
Version 3.7
Version 3.8
Version 3.9
Version 4.0
Version 4.1
Version 4.2
Version 4.3
Version 4.4
Version 5.0
Version 5.1
Version 5.2

Revised Jul. 29, 2009
Revised Dec. 16, 2009
Revised Dec. 6, 2011
Revised Sep. 25, 2012
Revised Mar. 19, 2013
Revised Jul. 3, 2013
Revised Mar. 18, 2014
Revised Jul. 31, 2014
Revised Dec. 16, 2014
Revised Dec. 3, 2015

Version 5.3
Version 5.4
Version 5.5
Version 5.6
Version 5.7
Version 5.8
Version 5.9
Version 6.0
Version 6.1
Version 6.2

Association of Radio Industries and Businesses



General Notes to the English Translation of ARIB Standards
and Technical Reports

1. Notes on Copyright

- The copyright of this document is ascribed to the Association of Radio Industries and
Businesses (ARIB).

- All rights reserved. No part of this document may be reproduced, stored in a retrieval
system or transmitted, in any form or by any means, without the prior written

permission of ARIB.
2. Notes on English Translation

- ARIB Standards and Technical Reports are usually written in Japanese. This
document is a translation into English of the original document for the purpose of
convenience of users. If there are any discrepancies in the content, expressions, etc.
between the original document and this translated document, the original document

shall prevail.

- ARIB Standards and Technical Reports, in the original language, are made publicly
available through web posting. The original document of this translation may have
been further revised and therefore users are encouraged to check the latest version at
an appropriate page under the following URL:
http://www.arib.or.jp/english/index.htm].
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Foreword

The Association of Radio Industries and Businesses (ARIB) investigates and summarizes the
basic technical requirements for various radio systems in the form of “ARIB Standards”.
These standards are developed with the participation of and through discussions amongst
radio equipment manufacturers, telecommunication operators, broadcasting equipment
manufacturers, broadcasters and users.

ARIB Standards include “government technical regulations” (mandatory standard) that are
set for the purpose of encouraging effective use of frequency and preventing interference with
other spectrum users, and “private technical standards” (voluntary standards) that are
defined in order to ensure compatibility and adequate quality of radio equipment and
broadcasting equipment as well as to offer greater convenience to radio equipment
manufacturers, telecommunication operators, broadcasting equipment manufacturers,
broadcasters and users.

This ARIB Standard is developed for “Data Coding and Transmission Specification for Digital
Broadcasting”. In order to ensure fairness and transparency in the defining stage, the
standard was set by consensus at the ARIB Standard Assembly with the participation of both
domestic and foreign interested parties from radio equipment manufacturers,
telecommunication operators, broadcasting equipment manufacturers, broadcasters and
users.

ARIB sincerely hopes that this ARIB Standard will be widely used by radio equipment
manufacturers, telecommunication operators, broadcasting equipment manufacturers,
broadcasters and users.

NOTE:

Although this ARIB Standard contains no specific reference to any Essential Industrial
Property Rights relating thereto, the holders of such Essential Industrial Property Rights
state to the effect that the rights listed in the Attachment 1 and 2, which are the Industrial
Property Rights relating to this standard, are held by the parties also listed therein, and that
to the users of this standard, in the case of Attachment 1, such holders shall not assert any
rights and shall unconditionally grant a license to practice such Industrial Property Rights
contained therein, and in the case of Attachment 2, the holders shall grant, under reasonable
terms and conditions, a non-exclusive and non-discriminatory license to practice the
Industrial Property Rights contained therein. However, this does not apply to anyone who
uses this ARIB Standard and also owns and lays claim to any other Essential Industrial

Property Rights of which is covered in whole or part in the contents of the provisions of this
ARIB Standard.
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Chapter 1 Purpose

This standard specifies a reference model enabling data broadcasting, which is carried out as part of
the digital broadcasting that is specified as Japanese standard specification.
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Chapter 2 Scope

This standard is applied to reference model of data broadcasting service that is carried out as part of
the digital broadcasting.



3.1 Definitions

o blending:

Carousel transmission
specification:

Colorimetry:
Colour index:
Colour map data:
CLUT:

CLUT conversion:

Data carousel:
Data stream:

Display coordinate:

Logical coordinate:

Monomedia:
Palette:

PES packet:
Plane:

Reference model:
Section:

Subtitle:

Superimpose :

TS packet:

3.2 Abbreviations
CLUT: Colour Look Up Table

PES:
TS:

Transport Stream
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Chapter 3 Definitions and Abbreviations

Mixing composition of pictures by o value.

Repeated transmission specification such as data carousel.

Specification for colour reproduction

Index value for directing colour information

Data set in CLUT

Table to convert index value to physical value of the colour information.
Conversion of colour information by CLUT

Transmission specification to send various data by broadcasting repeatedly.
(Specified in part 3)

PES based data transmission format. Used for data associated with video or

audio service or data requiring real time transmission

Coordinate system when displaying on TV monitor.

Logical coordinate system of model of receiver with decoder of
presentation process. It exists for each plane of video plane, still picture
plane, character figure plane, subtitle plane, video and still picture-
switching plane

Individual media for presentation source E.g. video, audio, character, and
still picture, etc.

Table to convert index value to physical value of the colour information
(synonymous with CLUT).

Data format used to transmit elementary stream and consists of packet
header and PES packet payload following to it.

Display screen to display mono-media

Model to refer to as standard related to system, protocol, receiver, and
presentation process etc., in data broadcast coding and transmission
formats.

Syntax structure used for mapping data for data carousel or service
information to TS packet.

Of all superimpose onto the TV broadcast video, the service of overlaying
words over video which is associated with the video

Subtitling service not synchronizing with main video, audio or data. E.g.
news flash, program remarks, time signal, etc.

Packet of fixed length 188 bytes specified in ISO/IEC 13818-1.

Packetized Elementary Stream



ARIB STD-B24
Version 6.2-E1

Chapter 4 System

For data broadcasting service offered through digital broadcasting, some interfaces from transmission
to reception should be specified. For the viewer to receive transmitted data and provided with service
exactly as designed by transmission operator, specification of the receiver is also necessary. In this
chapter, the reference model of the whole system related to data broadcasting offered through digital
broadcasting is specified. System to implement data broadcasting service in digital broadcasting is
shown in Figure 4-1.

Production system Base-band processing Transmission system Viewer
Program scheduler
- . ] Q
EPG information/program Service information g
index generation (section transmission system) g g
G 2
4 ir
4 a3
o =N
@ |Eg 3 °
. . s g =
Multimedia g 8 k=2
. . . jogliae 5
Multi-media coding g 8 z > o
content | Content transmission system § § - g g : _5
: Z 2 3
production Monomedia g 2 a g L
coding =2 2 o v
g < — = -
22 8N = £
@M | g2 g &
— £
AV/subtitle ot &
roduction Base-band AV encoder AV transmission system <3 a
p b control system (PES transmission system) s S
) =3
2 - - (5 gz
Subtitle Subtitle, superimpose 2=
. . superimpose transmission system g S
B Superimposing dP P (independent PES g
| | coding system transmission system) L ®

Figure 4-1 System structure

Detailed specification is made as follows for each interface from (1) to (5) in Figure 4-1.

(1

)

3)

“4)

)

Coding of mono-media

Coding system for character string and bit map etc. used in multimedia is specified in
Volume 1 part 2 of this standard.

Coding of subtitle, superimpose
Coding system of subtitle and superimpose is specified in Volume 1 part 3 of this standard.
Multimedia coding

Coding system of XML system adopted as multimedia coding system and its profile is
specified in Volume 2 of this standard.

Content transmission format

Content transmission format of data carousel transmission method etc. to transmit content
is specified in Volume 3 of this standard.

Subtitle and superimpose transmission format

Independent PES transmission format to transmit subtitle and superimpose is specified in
Volume 1 part 3 of this standard.
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Chapter 5 Protocol

In this system, video, audio and all data on service are multiplexed on broadcasting radio wave for
transmission in packetized transport stream (TS) specified in MPEG-2 Systems (ITU-T H.222.0,
ISO/IEC 13818-1). Interactive channel telecommunication is provided through interactive channel
network such as fixed network or portable network. Protocol stack is shown in Figure 5-1.

- Multimedia service
TV, Audio
service
Subtitle, Multimedia coding g
t t PSISI, = Superimpose Z
o || & g @ pertmp Monomedia coding g
g» B B Plfogram >
@. g g fndex § Carousel o Each o
8 © Data stream transmission g ach 3
g communication 2
format E z.
protocol 8
PES Section PES Section
Two-way network
MPEG2-TS (TS packet) (non-mobile network,
mobile network)

Figure 5-1 Protocol stack

Following three types of data transmission system are shown in Figure 5-1. The item [3] described
below will be specified when it becomes necessary as expanded specification.

[1] Data transmission system by storing in PES packet as stream

This system is mainly used for real time type service and used basically for data which
needs time control in decoding and reproducing such as video, audio or subtitle, or data
which should be synchronous with other stream. This is specified as data stream.

[2] Data transmission system using section

This system is mainly used for storage type service. Data transmitted repeatedly is once
downloaded to the receiver. This is specified as data carousel.

[3] Data is directly stored in payload of TS packet
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Chapter 6 Receiver

Basic functions of receivers are specified to receive multimedia service by the greater part of the
receivers. The receiver, which can receive multimedia service, should have functions to
receive/display /store /communicate with the data broadcasting service in addition to basic functions to
view normal TV program. With such functions, various multimedia services can be made available.

6.1 Receiving and storing function

It is desired that multimedia type service carried out by the digital broadcasting can employ low priced
receivers for storage of broadcasting service. To carry out these services, the specifications for storage
devices and storage capacity to receive and store the services are required.

There are two types in storage-based service. One is made available only by storing data transmitted
by data broadcasting and another is by storing both data broadcasting and normal video broadcasting.
For video storing, secondary storage device is mandatory such as hard disk or tape and for data
broadcasting, it may be made available by primary storage device such as flash memory, when some
restriction is set to data broadcasting capacity.

During normal viewing, function to receive data in background mode is necessary in some cases and
as it is closely related to receiving function, it should be specified.

For receiving and storing functions of the receiver considering above points, refer to "Informative
explanation 2: Example of receiver architecture ".

6.2 Presentation function

To reproduce the multimedia service sent from the broadcaster on screen just as the producer intended
through the receiver, display and playback function on the receiver should be specified. Therefore,
specification related to presentation function is necessary as a basic requirement of the receiver.
Presentation function is designed based on the logic structure of display screen composed of video
plane, still picture plane, text and graphic plane, subtitle plane, and control plane switching and
controlling video and still picture.

Desirable logic structure of display screen for multimedia service by data broadcasting is shown in
Figure 6-1.

Video plane

Still picture plane

Video and still picture switching plane
——— Text and graphic plane (with blending function)
N subiifle plane (with blending function)

Figure 6-1 Logical structure of screen display
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6.3 Decoding process and display

Model structure of decoding function in receiver is indicated in Figure 6-2, showing how data is
processed.

Audio
-
Video,
audio, Audio
still picture, text \ Video plane
and gr.aphlc.: AV decoding process
transmitted in
stream
e
o . .
@ Still picture Still picture o —
Video, S | Still picture plane )
audio, g _r‘ Text/graphic/still 2
still picture, text g Graphic . Text 2.
and graphic 2 picture/decode process =
transmitted by o Text Graphic Character and > =
carousel ‘\/ § figure plane
Graphic Graphic
Subtitle superimpose l
Text process Text Subtitle plane >

Decode process

Video and
still picture
switching plane

Switching of
video and still picture

v

Figure 6-2 Model decoder in receiver showed with data processing flow

As shown in Figure 6-2, process in the receiver can be divided in following three steps.
(1) Transmission data decoding process

Mono-media such as character figure, still picture, video, and audio are transmitted in data
stream or data carousel. Those data are decoded and divided to be coded into monomedia
data individually.

(2) Mono-media decoding process

Coded monomedia data is decoded by an appropriate decoder. Generally, video or audio are
decoded by exclusive hardware decoder, but there may be the case where they are decoded
by software decoding function such as still picture, etc.

(3) Presentation process

Text, graphic, still picture, and video are displayed by text graphic plane, still picture plane
and video plane respectively and composed by switching control plane. Scaling may be
adopted when displayed in each plane.

In multimedia service, these monomedia presentation control is made in the specified frame by the
multimedia coding. For superimpose, presentation control is made by subtitle and superimpose coding
specification.
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Chapter 7 Presentation process

Presentation process model is specified in this chapter.

7.1 Logical coordinate

Five planes of video, still picture, text and graphic, subtitle, and video and still picture switching are
specified as logical rectangular coordinates system.

7.1.1 Logical coordinate and display coordinate in square pixel format

Bit number and colour format indicating horizontal and vertical logical coordinate value and pixel of
five logic planes in square pixel format is shown in Table 7-1.

Table 7-1 Planes in square pixel format

Plane Specification scope
Video plane 1920 x 1080 x 16 Y, CB, CR (4:2:2) each 8 bit
Still picture plane 1920 x 1080 x 16 Y, CB, CR (4:2:2) each 8 bit
Video and still picture switching plane 1920 x 1080 x 1 1 bit switching control
Text and graphic plane 1920 x 1080 x 24 Y, CB, CR (4:4:4) each 8 bit
o blending in 256 steps
Subtitle plane 1920 x 1080 x 8 8 bit colour map address
o blending in 256 steps

As these planes are specified as logical rectangular coordinates, mapping should be made to physical
display plane when displayed on the receiver unit. As shown in figure 7-1, logical coordinate is
horizontal direction (Xs, Xe) and vertical direction (Ys, Ye) and mapping to display coordinate system
is horizontal direction (Xs/N, Xe/N) and vertical direction (Ys/N, Ye/N), where N is 1, 1.5 and 2.

Horizontal (Xs, Xe) o Horizontal (Xs/N, Xe/N) o
» »
Logical coordinate system ) Display coordinate system
Mapping
—_—
v v
Vertical (Ys, Ye) Vertical (Ys/N, Ye/N)

Figure 7-1 Mapping for logical coordination system

In case of square pixel format, value of N should be 1, 1.5, 2. When N is 1, mapping is made in 1: 1
and mapping is made on the display coordinate of 1920 x 1080. When N is 1.5, mapping is made on
the display coordinate of 1280 x 720. When N is 2, mapping is made on the display coordinate of 960
x 540.

7.1.1.1 Logical coordinate of video plane and still picture plane

Logical coordinate of video plane in case of square pixel is shown in Figure 7-2. It is defined as
logical rectangular coordinates of horizontal direction (0, 1919) and vertical direction (0, 1979).
Colorimetry is displayed by the 4:2:2 format of Y, CB, CR specified in Rec. ITU-R BT709 (BT 1361).
Therefore, coordinate specification is made in 2*n unit. (However, n should be integer of 0 or more)
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0 1 2 3 1918 1919
Horizontal direction
.
0 YO Y1 Y2 Y3 Y1918 Y1919
CBO0 CB1 CB959
CRO CR1 CR959
1
2
1079
v

Vertical direction

Figure 7-2 Logical coordinate system of video plane and still picture plane

Coordination system of still picture plane should be the same as video plane.

7.1.1.2 Text and graphic plane

Logical coordinate of text and graphic plane is shown in Figure 7-3. It is specified as Y, CB, CR 4:4:4
format. Also a value which sets mixing ration of each pixel is added.

0 1 2 3 1918 1919
Horizontal direction
0 YO0 Y1 Y2 Y3 Y1918 Y1919
CBO CBI1 CB2 CB3 CB1918 CB1919
CRO CR1 CR2 CR3 CR1918 CR1919
a0 al o2 a3 a 1918 o 1919

1079

v
Vertical direction

Figure 7-3 Logical coordinate system of text and graphic plane
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7.1.1.3 Subtitle plane

Subtitle plane is specified by colour map address of each 8-bit pixel. It is transformed to Y, CB, CR
4:4:4 format by CLUT (colour lookup table). Transformation by CLUT and coordinating system is
shown in Figure 7-4. a value which set mixing ratio is output at the same time. o value is specified by

8 bit which can be mapped. There is no regulation of display start position.

CLUT conversion

n
>

0 1 2 --- 1919 0 1

2 1919
Horizontal direction Horizontal directi:)n
0 TO Tl T2 0 YO0 Y1 Y2 Y1919

CBO CBI1 CB2 CB1919

CRO CR1 CR2 CR1919

a0 al o2 a 1919
1 1
2 2

1079 1079
v v

Vertical direction Vertical direction

Figure 7-4 Logical coordinate system of subtitle plane
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7.1.1.4 Video and still picture switching plane

As both video plane and still picture plane is Y, CB, CR 4:2:2 format, coordinate system is the same,
but as switching control is in 2-pixel unit, information is decreased to half in horizontal direction, as
shown in Figure 7-5.

0 1 2 3 - - - 1919 ngizontal direction

»

Cco Co C1 C1

1079

v
Vertical direction

Figure 7-5 Logical coordinate of video, still picture switching plane

Composing control between video plane and still picture plane is shown in Figure 7-6. Pixel of video
plane and still picture plane is switched in 1-bit value of video and still picture switching plane.

Video plane Still picture plane

Horizontal (Xs, Xe) Horizontal (Xs, Xj)/
> >

Video and still picture

switching plane Switching control

- > Still picture

v v
Vertical (Ys, Ye) Vertical (Ys, Ye)

Video picture

After composing video and
still picture

Figure 7-6 Switching control of video and still picture plane

Figures can be written on still picture plane. However, as still picture plane does not have blending
function, video and still picture switching plane bit corresponding to the pixel set which a value is not
0, should be set when writing a figure which o value is designated, to the still picture plane. Writing
can be made when pixel of video and still picture switching control plane is CP, by the following
formula.
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CP= { 1: when a value is not 0

0: when o value is 0

7.1.2 Logical coordinate and display coordinate in non-square pixel format

Five planes of video, still picture, text and graphic, sub-title and video and still picture switching are
specified as logical rectangular coordinates system.

Horizontal and vertical logic coordinate value, bit number indicating pixel and colour format of five
logical planes in non-square pixel is indicated in Table 7-2.

Table 7-2 Planes in non-square pixel format

Plane Specification scope
Video plane 720 x480x 16 Y, CB, CR (4:2:2) each 8-bit
Still picture plane 720x480x 16 Y, CB, CR (4:2:2) each 8-bit
Video and still picture switching plane | 720 x 480 x 1 1-bit switching control
Text and graphic plane 720x480x24 Y, CB, CR (4:4:4) each 8-bit
o blending in 256 steps
Subtitle plane 720x 480 x 8 8-bit colour map address
o blending in 256 steps

As these planes are specified as logical rectangular coordinates, it should be mapped to physical
display plane when displayed on the receiver unit. Mapping process is shown in figure 7-7.

When logical coordinate system is horizontal direction (Xs, Xe) and vertical direction (Ys, Ye),
mapping to display coordinate system is horizontal direction (Xs/N, Xe/N) and vertical direction
(Ys/M, Ye/M), where values of N and M should be as follows.

Horizontal (Xs, Xe) Horizontal (Xs/N, Xe/N)
>
Logical coordinate system Mapping Display coordinate system
Transmitted contents >
v v
Vertical (Ys, Ye) Vertical (Ys/M, Ye/M)

Figure 7-7 Mapping of logical coordinate system

In case of displaying picture of 720 x 480 on 16:9 screen, N= 16 x 480/9 x 720, M= 1 and in this case,
pixel of width become 1.18518 times of height. In case of displaying on 4:3 screen, N=4 x 480/3 x
720, M =1 and in this case, pixel of width become 0.888889 times the height.

7.2 Colorimetry

Y, CB, CR should be 8-bit each. Y is allocated with 220 level, and black level is 16, and white peak
level is 235. For CB, CR, 225 level is allocated, and signal should be in the range of 16 to 240 and 0-
signal level should be 128. Specification for colorimetry should be in accordance with Rec. ITU-R BT
709 (BT. 1361) "Worldwide Unified colorimetry and Related Characteristics of Future Television and
Imaging Systems".



-13 - ARIB STD-B24
Version 6.2-E1

Transform from 8-bit signals of R, G, B in the same range with Y to Y, CB, CR should be made
according to the following formula.

Y 0.2126 0.7152 0.0722 R 0
CB| = Round}|-(0.2126/1.8556)*(224/219) —(0.7152/1.8556)*(224/219) 0.5%(224/219) G |} + |128
CR 0.5*(224/219) —(0.7152/1.5748)(224/219) —(0.0722/1.5748)*(224/219)| |B 128

Transform from R, G, B signal with level scope of 0 to 255 of black level 0 and peak level 255 to Y,
CB, CR should be made by the following formula.

Y 0.2126%(219/255) 0.7152*(219/255) 0.0722*(219/255) R 16
CB| =Round}|-(0.2126/1.8556)*(224/255) —(0.7152/1.8556)*(224/255) 0.5*(224/255) G + (128
CR 0.5%(224/255) —(0.7152/1.5748)*(224/255) —(0.0722/1.5748)*(224/255) | |B 128

Transform of (Y, CB, CR) and (R, G, B) in this case is restricted so that value which cannot be figured
within the above range is not designated.

7.3 Composition between planes
Function of composition control between planes is indicated in Table 7-3.

Table 7-3 Composition control function between planes

Planes Specification range

Between video and still picture plane and other plane Switching in 2-pixel unit

Between text and graphic plane and other plane o blending in pixel unit 1/256 steps

Between subtitle plane and other plane o blending in pixel unit 1/256 steps

Composition control between planes is shown in Figure 7-8. Pixel of still picture plane (SP) and pixel
of video plane (VP) is switched by 1-bit value of video and still picture switching plane (CP).
Therefore, pixel of composition plane (SVP) of video plane and still picture plane should be in
accordance with following formula.

SVP = { SP: when CP = 1
VP: when CP =0

Pixel of composed plane of video and still picture is composed again by a value output by text and
graphic plane pixel TP and CLUT. When the a value is a1, pixel of composed plane (TSVP) is
calculated by the following formula.

TSVP =(1 - al) * SVP + ol * TP

Pixel of subtitle plane (GP) is composed further by o value output by subtitle plane CLUT. When the
o value is a2, composed plane pixel GTSVP is calculated by the following formula.

GTSVP=(1 -02) * TSVP + a2 * GP
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Background
Video plane (VP)
Still picture plane (SP)
YCbCr 4:2:2 SW 422
> 444
Video and still picture YCbCr 4:2:2 conver
switching plane (CP) > sion
- — Switching
Text and graphic plane (TP)
Forward Subtitle plane GP YCbCr 4:4:4
orwa Alpha value
— 8bpp YCbCr 4:4:4
CLUT
>
Alpha value

Figure 7-8 Composition control between planes

Here, o value indicates opaque degree and when o, value is 255, it is 100% and when 0, 0%. When the
value is 100%, foreground screen is completely displayed and when 0%, background is completely
displayed.

Colour map data stored in CLUT used in subtitle plane can be downloaded and specified as part of
character coding and multimedia coding. Function of CLUT is indicated in Table 7-4.

Table 7-4 Specification scope of 1/0

Specification scope
Input/output | Input address 8-bit, output data 8 x 4 bit, Y, CB, CR, o output

Pallet output of subtitle plane is shown in Figure 7-9.

Mapping of a value can be made in receiver unit side. When o value when deciding mixing ratio
using transmitted 8-bit o value is o max and when a value after mapping is o map, mapping is made
in the receiver unit side by the following formula.

o map = o max/2**N, where N is integer of positive number.

Opaque degree o max o map

Of. l--eeeeeeeeeeens]
32 2524 16 15 8 7 0 100% 4 255 19

Mapping

Figure 7-9 Pallet output
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Informative explanation

1 Requirements of data broadcasting and outline of the services

In the digital broadcasting, technical conditions of television service including high definition
television and audio broadcasting service were reported from the Telecommunications Technology
Council of Ministry of Posts and Telecommunications (MPT) in Japan in February 1998. Standardized
specification is provided based on this report, and the study of the ARIB specification considering
operation verification is now progressing. On the other hand, data broadcasting which enables various
services combining data such as text, graphics, video, still pictures, audio and control information shall
be considered to have various needs and development according to further engineering progress, so
that flexibility and extendibility for coding system should be fully considered. In the case adopting
different coding system in each service and contents provider, it shall not preferable for viewer’s usage
or price on the receiver by means of lacking of inter-operability.

The advanced data broadcasting system working-group (hereafter referred to as advanced data WG)
has started studying data broadcasting specification for the purpose of standardizing since July 1997.
Regarding to the data services, it shall be assumed multimedia services, which integrate subtitles and
superimposes layered television screen and video, audio and data. Multimedia services mean the
service by use of media, which enables to view integrated multiple presentation media interactively
utilizing digitizing features. Requirement conditions for advanced data broadcasting service,
multimedia services including subtitle and superimpose, and outlines of necessary display functions
are discussed in this chapter.

1.1 Requirements of data broadcasting for digital broadcasting
Requirements of advanced data broadcasting are as follows.

(1) Overall system

Service | Service - Enable to display of subtitles or superimpose overlapped on HDTV

contents and SDTV.

- Enable to view HDTV, SDTV and audio services or independent
multimedia information. Multimedia information means the
information which enables to view integrated multiple media such as
text, still pictures, video and audio, etc. interactively.

- Consider possibilities of service not only other broadcast service but
also combination with various services such as communication field
and package services, etc.

- Consider interactive services utilizing communication system such
as public telephone networks, etc.

- Consider service corresponding to various viewers such as aged
persons or handicapped persons.

Accessibility | - Enable to add EPG, index and automatic recording function etc. for
easier program selection.

- Enable to do access controls variously by viewer's operations.

- Consider the time range for smooth program switching not to be a
hindrance to viewer’s actual operations.

Extensibility | - Consider extensibilities of service styles, coding specification,
conditional access system and receivers.

- Consider possibilities to correspond the new service in the future.
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Inter-operability

- Enable receiving by the ordinary receiver, similar to existing HDTV
or SDTV broadcasting.

- Broadcasting media such as broadcasting station satellite
broadcasting, terrestrial broadcasting, and CATV should be able to
use commonly as far as possible.

- Consider coordination of communication system and package media
as far as possible.

- Use of common receiver for various broadcasting media,
communication system and package media should be considered as
far as possible.

Control ability of system

- Consider flexible system control by using transmission capacity
effectively, by transmission control of HDTV, SDTV and audio in
the digital broadcasting.

- Consider control function for appropriate copyright protection.

- Consider automatic reception control functions such as emergency
broadcast.

Display timing

- In service related to HDTV, SDTV and audio services, timing error
of displaying subtitle, superimpose and multimedia information
should be operated within the range so that viewers would not feel
that something is wrong.

(2) Broadcasting quality

Display quality

- Display quality of data services should be able to produce programs
with good balance with display quality of picture and sound of
HDTV, SDTV and audio services.

Characteristics at
transmission difficulties

- Consider quality balance of picture, sound and data in transmission
trouble by rain attenuation, etc.

- In case of temporary disconnection due to transmission trouble,
consider possibilities of countermeasures not to display of error
information as far as possible.

- In case of transmission trouble, consider duration from temporary
disconnection of reception to returning to normal reception as short
as possible.

(3) Technical specification

General
technical
specifica-
tion

Data coding | - Consider coordination with existing data coding

- Consider future extensions.

- Consider possibilities of software downloading and data interface for

securing extendibility.

Data - Enable multiplexing for various and flexible service.
multiplex- - Consider multiplexing service by multiple service providers.
ing specifi- | - Consider realizing good transmission characteristics and efficient
cation multiplexing.
Data - Enable conditional access system for flexible operation on service
conditional contents and service style.
access - Enable suitable secret security and safety on service contents and
system service style

- Consider securing independent operations by multiple service
providers.

coding

Subtitle, superimpose

- Enable realizing program production, which comes up to intention of
program producer.

- Standardized multimedia type service of digital broadcasting should
be maintained as far as possible to coordinate with existing
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broadcast service.

- International standardization should be considered by referring
international standards.

Multimedia service - Enable realizing program production, which comes up to intention of

coding program producer.

- On the condition of displaying the multimedia information such as
HDTYV, SDTV, audio services, or independent multimedia
information, it should enable to realize multimedia-displaying
function such as displaying or linking presentation object for the
specific duration on the specified position.

- Consider the development to various services such as storage-based
and interactive type service.

- Consider the standardization among digital broadcastings and other
media such as communications and packages.

- International standardization should be considered by referring
international standards.

(4) Receiver

Operability - Operation method of basic function is unified and easy operation can
be made.

- Setting of advanced operation should be enabled according to the
requests of users or service providers.

- Selection of service should be considered so that it can be made by
unified operation.

- Operation setting appropriate for aged persons or handicapped
persons should be also considered.

Inter-operability - Enables to realize adapters to receive this new service by connecting
to existing broadcasting receiver.

- Consider the inter-operability between broadcasting media such as
satellite broadcasting, terrestrial broadcasting and CATV.

- Coordination with communication system and package media should
be considered as far as possible.

Realization - Inexpensive receiver as consumer products having function and
characteristics appropriate for service contents should be realized.

- Realization of various terminals ( mono-function, advanced function
etc.) should be considered.

Extendibility - Consider the extension corresponding to new service in the future.

- Consider the possibility to connect to multiple devices.

1.2 Data service for digital broadcasting

Regarding to the data service for digital broadcasting, existing broadcasting service and data service
which is studied to make are investigated, and outline of advanced data broadcasting services are
settled as shown in Table 1, in addition to technical elements.
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Table 1 Outline of advanced data broadcasting service
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When the above services are received, data is stored in the receiver memory and displayed
interactively according to the viewer's operation. It shall be realized the function such as automatic
revision recording, scheduled recording, digest playback, chasing playback and zapping playback, etc.
of television program by use of storing function of video and audio. Furthermore, it should be enables
to record programs on different channels, to acquire data in advance by use of multiple tuner units.
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Reference model of the receiver is constructed of receiving function, storing function,
telecommunication function and presentation function. For the specification of receiver to receive
multimedia services, it should be specified the following functions through the operation at least.

(1) Receiving and storing function

Table 2 Receiving and storing function

Function Class A Class B
Receiving Simultaneous TS decode number: 1 Simultaneous TS decode number: 2
function or more

Decoded number is specified in the
operational standard.

Storing function

Primary memory (semiconductor
memory)

Minimum capacity is specified in the
operational standard.

Primary memory + Secondary
memory

Minimum capacity is specified in the
operational standard.

(2) Telecommunication function

As only outline is denoted here, specification should be made otherwise.

(3) Presentation function

Table 3 Presentation function

Function Level A Level B
Presentation Indicated as assumed function Indicated as specification range
function example

Examples of the receiver constructed by the above combination are shown here.

Figure 1 shows an example of the receiver constructed in the condition of presentation function level
A, and receiving/storing function class A. Example of this receiver is rather inexpensive, and it should
be set up restriction to view the storage-based broadcasting. That is, storing operations for different TS
is only possible when the user is not viewing the program. Due to this restriction, the receiver may
have only one tuner and TS decoder. For the receiver with class A, data storage can be made to RAM
etc, for small capacity data broadcasting.
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Additional PCM
sound decoder
RAM < —— J l Audio
¢ output

! Tuner 8PSK TS MPEG-AV
RF demodulation decoder decoder

Mixing
0SD Video
output
(1;101\;5 RAM CPU Modemi {IC Card
as.

Figure 1 Construction example of the receiver with class A
and presentation function level A

Figure 2 shows an example of the receiver constructed in the condition of presentation function level
A, and receiving/storing function class B. For operating multimedia service by storing large amount of
capacity, it should be necessary to equip two systems of tuner and TS decoder so that another
reception for storage may be made during programs viewing.

Additional PCM
Sound decoder
L I L |
RAM )
) 7
l Audio
i output
RE,| Tuner 8PSK TS SWiteh [ G AV o
demodulation decoder decoder +H—
| | | y Mlxmgd
Videqg
Tuner 8PSK TS OSD L output
demodulation decoder |
I | I | | |
ROM RAM CPU High speed BtUI t-in | iModem; iIC Card
2. storage
(Flash) dlgltil IF oo
T
1
External External
storage .
device equipment

Figure 2 Construction example of the receiver with class B
and presentation function level A
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Chapter 1 Purpose

This standard is specifies mono-media coding related to data broadcasting, which is carried out as part
of digital broadcasting that is specified as Japanese standard.
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Chapter 2 Scope

This standard is applied to mono-media coding of data broadcasting carried out as part of digital
broadcasting.
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Chapter 3 Definitions and Abbreviations

Following definitions apply in this standard.

Component:

Chunk:

Geometric:

I frame:

Monomedia:

Element constructing the program such as video, audio, and each data. In
digital broadcasting multiplex system, it is a unit for multiplex and
transmission with one PID given.

Name of structure of a section of PNG coded or MNG coded data.

Function to express figure by combining graphic description command
directing dots, lines and arcs.

Video frame constructed of coding data completed within the frame. (Intra
Frame)

Independent expression media such as video, still picture, graphic, sound and
text. Monomedia is presentation media that can be presented only by own
data without referring to other media.

Synthesized sound:Presentation media for music playback using electronic sound etc.

3.2 Abbreviations

Following abbreviations are used in this standard.

AAC
AIFF
BC
DAVIC
DRCS
DTS
ISO
IEC
ITU
JIS
JPEG
LC
MNG
PCM
PES
PNG
PTS
W3C
UCS

Advanced Audio Coding

Audio Interchange File Format

Backward Compatible

Digital Audio Visual Council
Dynamically Re-definable Character Set
Decoding Time Stamp

International Organization for Standardization
International Electrotechnical Commission
International Telecommunication Union
Japanese Industrial Standard

Joint Photographic Coding Experts Group
Low Complexity

Multiple-image Network Graphics

Pulse Code Modulation

Packetized Elementary Stream

Portable Network Graphics

Presentation Time Stamp

World Wide Web Consortium

Universal multi-octet coded Character Set
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Chapter 4 Video coding

4.1 MPEG-1 Video
ISO/IEC 11172-2 shall be used for MPEG-1 Video coding with constraints specified in Table 4-1.
Table 4-1 Constraints of MPEG-1 coding parameter

Constraints of Sequence Header

- - - - - - Other parameter
vertical size horizontal size pel aspect ratio picture rate
240 352 6,12 4 Constrained parameters
120 176 : P

Meaning of each code number of MPEG-1 coding parameters in Table 4-1
pel aspect ratio 6=16:9 display (525 lines), 12 = 4:3 display (525 lines)
picture rate 4=30/1.001 Hz,

4.2 MPEG-2 Video
MPEG-2 Video encoding uses a scheme defined in STD-B32 Section 5.1.1 and Section 5.2.1.

4.3 MPEG-4 Visual
ISO/IEC 14496-2 shall be used for MPEG-4 Video.
The encoding condition shall bein accordance with simple and core profile.

Table4-2 shows constraints of coding parameters. The other parameters which are not shown in table
4-3, such as the number of objects and buffer size, shall be compliant with the specification of
ISO/IEC 1496-2:1999/Amd.1:2000.

Table 4-2 Constraints of MPEG-4 coding parameter

parameter Constraints
Picture format YCgCr 4:2:0
Input pixel depth 8 bit
Scanning method Progressive scan
Maximum size of picture Specified in Table 4-4
Maximum frame rate 30000/1001 Hz
Time interval of VOP (Video Object Within 0.7seconds
Plane)
Colour description Rec. ITU-R BT.1361 (Rec. ITU-R BT.709)
Table 4-3 Maximum picture size and bit rate
Maximum picture size e s
S L5 Horizontal ixelI; x vertical lines (Eeerticu oy O 5E
p 14496-2)
Level 1 176 x 144 64kbps
Simple Level 2 352 x 288 128Kkbps
Level 3 352 x 288 384kbps
Level 1 176 x 144 384kbps
Core
Level 2 352 x 288 2Mbps
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4.4 H.264 MPEG-4 AVC
H.264MPEG-4 AVC Video encoding uses a scheme defined in STD-B32 Section 5.1.2.

In the case of low resolution is used a method defined in STD-B32 section 5.2.2.
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Chapter 5 Still picture and Graphics coding

5.1 MPEG-I picture

5.1.1 MPEG-2 I frame
ISO/IEC 13818-2 shall be used for MPEG-2 I frame with constraints specified in Table 5-1.

One frame of I picture between sequence header code and sequence end code shall be coded as
onestill picture.

Table 5-1 Constraints of MPEG-2 still picture coding parameter

Camstitie of sequanes e Constraints of Constraints qf sequence display
sequence extension extension (Note 5)
. f Other parameter
vertical [ horizontal arsz?tfg - tramea progressive | low_ | color | transfer | matrix_ (Note 6)
size_value | size_value |. — T COCC sequence | delay |primaries| characterisics | coefficients
information| (Note 2)
1080 0 Value specified
(Note 1) 1440, 1920 3 4 (Note 3) for MP@HL
Value specified
720 1280 3 7 1 for MP@H 14L
3 7 1 Value specified
480 720 N 1 1 P MP@HIAL
5 3 4 0 (Note 4) Value specified
> (Note 3) for MP@ML
Value specified
240 352 2,3 4 1 for MP@LL
1080 or 1920 or 1 4 1 Value specified
less less for MP@HL

Note 1:  In MPEG-2 coding (ITU-T H.262), 1088 lines are coded actually. Eight lines of fictional video data
(dummy data) are added under the valid lines using at the encoder and coding process is made as
video data of 1088 lines actually. Video signals with 1080 lines of valid line excluding dummy data,
which are 1080 lines from the top of the 1088 lines of video data, shall be output from the decoder.

Note 2: Timing of decoding and display is controlled by the time stamp value in PES header and value of
vbv_delay shall be OxFFFF.

Note 3: When sequence_end_code is available at the decoder, the receiver should hold the last presented
image.In that case, if progressive frame = 0 (with timing difference due to interlaced scanningof 2
fields in the frame) , the field image should be presented, otherwise progressive frame = 1 (2 fields
in the frame is the same timing), the frame image shpuld be presented.

Note 4: When low_delay = 1, time stamps of decoding and presentation are the same value (DTS = PTS). For I
(intra) frame of the still picture, only PTS should be sent out.

Note 5: When sequence display extension is not transmitted, each value of color primaries,
transfer characteristics, matrix_coefficients are processed as is the same with "1".

Note 6: Values of vbv_buffer size value, etc., adopt values specified for each level of main profile of ISO/IEC
13818-2. Value of bit_rate_value should be the maximum value of each level; i.e. MP@LL is
4Mbps, MP@ML is 15Mbps, and MP@H14L and MP@HL should be the maximum transmittable

capacity.
Meaning of each code number of MPEG-2 coding parameter in Table 5-1
aspect ratio information 1= square pixel, 2=4:3,3=16:9
frame rate code 4=130/1.001 Hz, 7= 60/1.001 Hz
progressive sequence 0 = Interlaced scan, 1 = Progressive scan
low delay 1 = B Picture is not included.
color primaries 1 =Rec.ITU-R BT.709(BT.1361)
transfer characteristics 1 =Rec.ITU-R BT.709(BT.1361)
matrix coefficients 1 = Rec.ITU-R BT.709(BT.1361)
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5.1.2 MPEG-4 1I-VOP

ISO/IEC 14496-2 shall be used for MPEG-4 I-VOP with constraints of MPEG-4 Video coding
specifications written in section 4.3.

One frame of I-VOPbetween visual object sequence start code and visual object sequence end
code should be coded as still picture.

5.1.3 H.264 MPEG-4 AVC I-picture

ITU-T Rec. H.264|ISO/IEC 14496-10 shall be used for H.264]MPEG-4 AVC I-picture with constraints
of H.264|MPEG-4 AVC Video coding specifications written in section 4.4.

5.2 JPEG
ISO/IEC 10918-1 shall be used for JPEG encoding of bit map.

5.3 PNG

, W3C Recommendation (PNG specification Ver 1.0 W3C Rec. Oct. 1996) shall be used for PNG
(Portable Network Graphics) file format of graphics. Detail of coding format is specified in appendix
specification B.

5.3.1 Constraints of PNG
Operation of PNG should be in accordance with the following specification.

- When colour type is "3" (palette index), PLTE chunk in the PNG data is omitted. In this case,
CLUT should be presented in the multimedia contents and the receiver should not refer PLTE
chunk but should refer the outside CLUT.

5.4 MNG

The specification based on MNG Format Version 0.96-19990718 shall be used for file format of
animation graphics by MNG (Multiple-image Network Graphics).

5.4.1 Constraints of MNG

Operation of MNG should be in accordance with the following specification.
- Plural PNG pictures are included in MNG file and should be presented sequently.
- Object only with Object ID = 0 can be used.

- Only following frame rewriting constraints shall be enabled
1) frame mode of the previous frame shall be used (framing mode = 0)
2) PNG picture is overwritten one by one in every 1 frame cycle (framing mode = 1)
3) After erasing background with transparent colour, PNG picture is displayed in every 1
frame cycle (framing mode = 3)
- For animation repeating process, only following two methods should be enabled.
1) The last PNG picture should be presented continuously. (default)
2) All of the pictures starting from the first picture in the file should be repeated
for the specified times.(termination action = 3)
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5.4.2 Available chunk

Available chunk is specified in this clause and when value of each field is restricted, constraints are
also specified.

5.4.2.1 MHDR
There is always one MHDR in the head. Field is fixed in 28 byte.

Field Name BYTE NUMBER Meaning Constrain
Frame width 4 Frame width
Frame height 4 Frame height
Ticks per second 4 Unit time between frame Other than 0
Nominal layer count 4 Number of layers Fixed to 0
Nominal frame count 4 Number of frames Fixed to 0
Nominal play time 4 Playing time Fixed to 0
Simplicity profile 4 Profile information of the file Fixed to 0

5.4.2.2 MEND
There is always one MEND at the end. There is no field.

5.4.2.3 THDR, PNG chunks, IEND
IHDR, PNG chunks, IEND should be same as PNG picture specified in clause 5.3.

5.4.24 TERM

TERM can be omitted. In case when it exists, there is only one immediately after the MHDR chunk.
Field is fixed to 10 bytes. When TERM chunk is omitted, the last PNG picture at the end of file is
continued to be presented.

Field BYTE NUMBER Meaning Constrain
Termination action 1 Specification of repeating process | Fixed to 3
Action after iterations 1 Action after repeating process Fixed to 0
Delay 4 Delay time after repeating start Fixed to 0
Iteration max 4 Repeating time
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5.4.2.5 FRAM
Plural FRAM can be existed. Field should be fixed to 1 byte or fixed to 10 bytes.

Field BYTE NUMBER Meaning Constrain

Frame rewriting mode Restricted either of 0,

Framing mode 1 directed 1,3

Following fields can be omitted.

Subframe name, Separator 1 Frame name Fixed to 0

Change interframe Delay 1 Time changing flag between Fixed to 2
frames

Chagge sync timeout and 1 Timeout value changing flag | Fixed to 0

termination

Change subframe Clipping . . .

boundaries 1 Clip value changing flag Fixed to 0

Change sync id list 1 Sync id changing flag Fixed to 0

Interframe delay 4 Time between frames

5.4.2.6 DEFI

Plural DEFI can be existed. Display position of following PNG picture should be settled. Field should
be 12 bytes fix.

Field BYTE NUMBER Meaning Constrain
Object id 2 Object ID Fixed to 0
Do not show flag 1 Object non-display flag Fixed to 0
Concrete flag 1 Object attribute flag Fixed to 0
X location 4 X coordinate of the object
Y location 4 Y coordinate of the object
5.5 GIF

Any graphics file in GIF (Graphics Interchange Format) must be coded by using the methodology
"GRAPHICS INTERCHANGE FORMAT Version 89a" specified by Compuserve Incorporated (a
U.S.-based company).
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Chapter 6 Audio coding

6.1 MPEG-2 Audio

LC profile of AAC method specified in STD-B32 Part 2! and in ISO/IEC 13818-7 shall be used for
audio coding by MPEG-2 audio.

Audio coding of BC method specified in ISO/IEC 13818-3 can be also used when necessary.

6.2 PCM (AIFF-C)

AIFF-C (Audio Interchange File Format) specified in DAVIC 1.4 Specification Part 9 Annex B shall
be used for audio coding file format using PCM with constraints specified in Table 6-1.

Table 6-1 Constraints of PCM coding parameter

Sampling frequency of television sound Condition of PEM coding
Sampling frequency Bit length
32kHz 32kHz, 16kHz, 8kHz 8 bit or 16 bit
48kHz 48kHz, 24kHz, 12kHz 8 bit or 16 bit

6.3 MPEG-4 audio
ISO/IEC 14496-3 shall be used for audio coding by MPEG-4 audio.

The appropriate coding method should be selected according to types (music, audio) and bit rate.
Relation of each coding method and appropriate bit rate of MPEG-4 audio is described in informative
explanation 1.

6.4 Coding of synthesized sound

For coding of synthesized sound, a method specified in transmission standard related to television data
multiplex broadcasting (ARIB STD-B5 "Data multiplex broadcasting for the conventional television
using vertical blanking interval") shall be used.

I Three-dimensional multi-channel audio is defined only in STD-B32.
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Chapter 7 Character coding

7.1 JIS 8bit character code (8bit-character code)

8bit character code in this standard is an enhanced method of ARIB STD-B5 "DATA MULTIPLEX
BROADCASTING SYSTEM FOR THE CONVENTIONAL TELEVISION USING THE
VERTICAL BLANKING INTERVAL" (Ver. 1.0, Aug. 6, 1996).

7.1.1 Types and structure of character sets

7.1.1.1 Coding structure and code extension techniques

The code table of 8bit-code is shown in Figure 7-1 and structure of 8-bit code (extension techniques)
is shown in Figure 7-2. Coded representation of invocation of code elements (to invoke the code
element GO, G1, G2 and G3 in the 8-bit code table in use) is listed in Table 7-1. Coded representation
for designation of graphic character sets (to designate one character set from the graphic character sets
for GO, G1, G2 or G3) is listed in Table 7-2. Classification of code set and Final Byte is listed in Table
7-3.

7.1.1.2 Type of character code set

The types of character code sets available to the specification shall be Kanji set, alphanumerical set,
Hiragana set, Katakana set, mosaic set, supplemental character (Gaiji) set, macro-code set, JIS
compatible Kanji Plane 1 set, JIS compatible Kanji Plane 2 set, and additional symbols set.

7.1.1.3 Code table of character code set

The graphic symbols of the Kanji set, alphanumerical set, Hiragana set, Katakana set and mosaic set
are shown in Tables 7-4 to 7-9. The JIS compatible Kanji Plane 1 set is identical with the Kanji Set for
Information Interchange, Plane 1, as specified in JIS X213: 2004. The JIS compatible Kanji Plane 2
set is identical with the Kanji Set for Information Interchange, Plane 2, as specified in JIS X213: 2004.
The additional symbols set consists of additional symbols and additional Kanji characters, as shown in
Tables 7-10 and 7-11. When the Kanji Set for Information interchange, Plane 1 is not used, the range
of Row 1 to Row 84 in Table 7-4 is imported to the JIS compatible Kanji Plane 1. Note that any glyph
contained in the specification is provided for the purpose of reference.

7.1.1.4 Non-spacing character

Non-spacing character shall be row 1 cell 13 to 18 in Table 7-4 (1) (Kanji set (1)) and row 2 cell 94 in
Table 7-4 (2) (Kanji set (2)) and non-spacing mosaic shall be the mosaic in (3) and (4) of Table 7-8.

Non-spacing character and non-spacing mosaic is displayed by cumulating character, mosaic or space,
etc. specified by the successive code.

Codes, which can be used between codes of character, mosaic or space in combination with non-
spacing character and non-spacing mosaic codes, are shown in Table 7-33.

7.1.1.5 Supplemental characters (Gaiji)
Codes used for Gaiji character code shall be 1-byte code or 2-byte code.

1-byte Gaiji character code shall be 15 sets from DRCS-1 to DRCS-15 and each set consists of 94
characters. (2/1 to 7/14 is used. When column number is indicated in one digit by indication method of
column number/row number, column number is indicated by binary notation in 3 bit from b7 to b5.)
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Gaiji character code set in 2 byte shall be the set of DRCS-0. DRCS-0 is a code table of 2 bytes and
consists of 8836 characters from Row 1, Cell 1 to Row 94, Cell 94.
Coding of DRCS pattern data shall be in compliance with "AnnexD Coding of DRCS pattern data".

7.1.1.6 Macro coding

Macro coding is a coding of functions composed by a sequence of code(hereafter referred to as "macro
sentence") consisting of character code (including patterns of both mosaic and DRCS) and control
code (hereafter referred to as "macro definition").

Macro definition is made by macro control in Table 7-16.

Macro code set is 1 byte code set and consists of 94 characters (in range from 2/1 to 7/14). When the
macro character is appeared, sequence of code of macro sentence is decoded. When macro definition
is not made, it shall be in accordance with default macro sentence indicated in Table 7-18 shall be
applied.

7.1.2 Coding of control function

7.1.2.1 CO control set

Structure of CO control set and its function shall be in compliance with Tables 7-14 and 7-15
respectively. When it is accompanied with parameters, its parameters are sent immediately after each
code.

7.1.2.2 C1 control set

Structure of C1 control set and its function shall be in compliance with Table 7-14 and 7-16
respectively. When it is accompanied with parameters, its parameters are sent immediately after each
code.

7.1.2.3 SP and DEL

SP (space) makes the entire specified current character field in background colour and DEL (delete)
makes the entire specified current character field in foreground color.

7.1.2.4 CSI

Control code extension by CSI (control sequence introducer) code is as shown in Table 7-17.
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b8 [oJofloloJoJofJoJo il fi]i]1
b7 [ojofololt]ijrtilojofofo]ifi|1]1
b6 [oJof1lt]oJoji|t]ojofr1]t]ofjofi1]1
bs Joli1foli]oJifjofiJoJifoli]ofifo]1

b4 b3 b2 bl [ ™ 00| o1 |02f03]04]05|o6]o7]os|oof 0] 11 f12]13]14]15

00 0 0 0 *1 *2

00 0 1 1

00 1 0 2

00 1 1 3

01 0 0 4

0 1 0 1 5

01 1 0 6 < N

0 1 1 1 7 = GL &

0 0 o0 3 S area = GR area

O

1 0 0 1 9 ©

1 0 1 0 10

10 1 1 11

1 1.0 0 12

1 1 0 1 13

1 1 1 0 14

1 1 1 1 15 [ *3 ] [ 4]

Note: *1 to *4 are for special code area described as follows; Geometric coding shall add *1
(SP) and *3 (DEL) to GL area and *2 (10/0) and *4 (15/15) to GR area.

*1--- SP, *2---10/0, *3---DEL, *4---15/15

Figure 7-1 Code Table
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8bitcode table in use

S |

Invocation

LSO LSt LS1R LS2 LS3R

L l /

ESC 02/4F
ESC 02/4 02/8 02/0F

ESC 02/4 02/9F ESC 02/11F

ESC 02/4 02/9 02/0F EXC 02/9F ESC 02/11 02/0F
ESC 02/4 02/10F Designation
ESC 02/4 02/10 02/0 Eéﬁ Sgigﬁ)w -~

ESC 02/8F
ESC 02/8 02/0F

Repertoire of ESC 02/4 02/11F Renertoire of
?2 byte) ESC 02/4 02/11 02/0F le%;rtg)lfe °
Graphic sets Graphic sets

Note: Returning from other coding method to 8bit-code is made by data size of the data unit.

Figure 7-2 Structure of 8-bit code (Extension techniques)
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Table 7-1 Invocation of code elements

A Codes R. - Function
cronym odes Bepresentation Code element | Invocation area | Invocation effect
LSO 00/15 G0 GL Locking shift
LS1 00/14 Gl GL Locking shift
LS2 ESC 06/14 G2 GL Locking shift
LS3 ESC 06/15 G3 GL Locking shift
LSIR ESC 07/14 Gl GR Locking shift
LS2R ESC 07/13 G2 GR Locking shift
LS3R ESC 07/12 G3 GR Locking shift
SS2 01/9 G2 GL Single shift
SS3 01/13 G3 GL Single shift

(1) ESC shall be 01/11.

(2) Locking shift means to invoke in GL or GR area the specific code element and keep it in
the same area until another locking shift invokes in the same area the specific code element.

(3) Single shift means to invoke one code following to it in the GL or GR area temporary.

Table 7-2 Designation of graphic sets

Function
Codes Representation Cllselispition e Girmis seik Designated
element
ESC | 02/8 F GO
ESC | 02/9 F Gl
ESC | 02/10 F 1-byte G set G2
ESC | 02/11 F G3
ESC | 02/4 F GO
ESC | 024 | 02/9 F Gl
ESC | 024 | 0210 | F 2-byte G set G2
ESC | 024 | o211 F G3
ESC | 028 | 0200 F GO
ESC | 0209 | 0200 F Gl
ESC | 0210 | 020 | F 1-byte DRCS G2
ESC | o211 | 0200 F G3
ESC | 02/4 | 02/8 | 0200 F GO
ESC | 02/4 | 02/9 | 0200 F Gl
ESC | 024 | 02/10 | 02/0 F 2-byte DRCS G2
ESC | 02/4 | 02/11 | 02/0 F G3
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Table 7-3 Classification of code set and Final Byte

Classification of

e Graphic sets Final Byte (F) Remarks
Kanji 04/2 2-byte code
Alphanumeric 04/10 1-byte code
Hiragana 03/0 1-byte code
Katakana 03/1 1-byte code
Mosaic A 03/2 1-byte code
Mosaic B 03/3 1-byte code
Mosaic C 03/4 1-byte code, non-spacing

G set Mosaic D 03/5 1-byte code, non-spacing
Proportional alphanumeric 03/6 1-byte code
Proportional hiragana 03/7 1-byte code
Proportional katakana 03/8 1-byte code
JIS X 0201 katakana 04/9 1-byte code
JIS compatible Kanji Plane 1 03/9 2-byete code
JIS compatible Kanji Plane 2 03/10 2-byete code
Additional symbols 03/11 2-byete code
DRCS-0 04/0 2-byte code
DRCS-1 04/1 1-byte code
DRCS-2 04/2 1-byte code
DRCS-3 04/3 1-byte code
DRCS-4 04/4 1-byte code
DRCS-5 04/5 1-byte code
DRCS-6 04/6 1-byte code
DRCS-7 04/7 1-byte code

DRCS DRCS-8 04/8 1-byte code
DRCS-9 04/9 1-byte code
DRCS-10 04/10 1-byte code
DRCS-11 04/11 1-byte code
DRCS-12 04/12 1-byte code
DRCS-13 04/13 1-byte code
DRCS-14 04/14 1-byte code
DRCS-15 04/15 1-byte code
Macro 07/0 1-byte code

Remark: Macro shall be in compliance with Clause 7.1.1.6.
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Table 7-4 (1) Kanji Set (1)
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Table 7-4 (2) Kanji Set (2)
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Table 7-4 (3) Kanji Set (3)
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Table 7-4 (4) Kanji Set (4)
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Table 7-4 (5) Kanji Set (5)
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Table 7-4 (6) Kanji Set (6)
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Table 7-4 (7) Kanji Set (7)
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Table 7-4 (8) Kanji Set (8)
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Table 7-6 Katakana set and proportional katakana set
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Table 7-7 Hiragana set and proportional hiragana set
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Table 7-8 Mosaic set
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Table 7-9 JIS X0201 Katakana set
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Note: Proportional alphanumeric set, proportional hiragana set and proportional katakana set are
character code set intended to use proportional font in the area of alphanumeric set, hiragana set
and katakana set. Proportional font is the font of which width is defined in each character
individually. Definition of width and height of each character (94 characters in range from 02/1
to 07/14, excluding any spacing) is decided by each proportional character set and font, by the
ratio of width and height of each character and width of the given display area of the character.
Table of this proportion is specified in the operational guidelines. For proportional
alphanumeric set, only width for horizontal writing is prescribed.
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Table 7-10 Additional Symbols
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Row | Cell Description Symbol Row | Cell Description Symbol
90 |1 accident 90 | 10 |tire chains
Y required §
2 disabled car 11 | no thoroughfare
3 obstacles on the 16 |parking space
road ' (empty, full)
L
4 under construction 17 |parking space
K (closed) E
5 Icy road 20 |two-way traffic 1
i O @
6 maintenance 21 |two-way traffic 2
8 road closed 22 |lane merge 1
9 alternate one-way 23 |lane merge 2
traffic r .
% r : |
L]
24 |drive slow 1
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25 drive SIOW 2 36 40km}’h .
26 | closed entry 1 37 | 50km/h
1
il D
1,
27 | closed entry 2 E 38 | 60km/h .
28 | closed to large 39 | 70km/h
- E
29 | closed to large 40 | 80km/h
cars 2
30 | restricted entry 1 45 |time of day
: (10:00)
u ||
| ]
31 | restricted entry 2 46 |time of day
(11:00) ‘I ‘I
]
32 | basic symbol for 47 |time of day
speed limit (12:00) 1 2
]
33 | 10km/h . 48 | HDTV
35 | 30km/h 50 | progressive
broadcasting
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51 wide -format (16:9) 62 | B-mode sterco

broadcasting service compression

broadcasting service

52 | multi-view 63 | news

television MV N
53 | broadcasting service 64 | background,

along with sign e : rectangle

language

interpretation -
54 | closed-captioned 65 | background, circle

broadcasting %ﬁ .
55 | two-way 66 | weather forecast

broadcasting service ;ﬂ %
56 | data broadcasting 67 | traffic information

service linked witha| | =¥ 7':

main program , x
57 stereo broadcasting 68 | drama film

service S m
58 | bilingual 69 | free broadcasting

broadcasting service — service

| 0 |
— AN

59 | sound-multiplex 70 | pay broadcasting

broadcasting service 7 service *ﬂ.
60 | commentary 71 | parental lock

broadcasting ﬁg ?
61 surrounding stereo 72 | the first part

broadcasting service
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73 | the latter part 84 | and others
% (X
1 H
74 | rebroadcast 91 1 public office,
—— governmental el
% agency
-
75 | new series of 2 prefectural office
76 | first released 3 municipal office
program (including the 23-ku
B ward offices in
Tokyo)
77 | the last episode 4 town office, village
office (including
-~ other ward offices
n -~ than Tokyo)
78 | live broadcast ) police office
79 | mail-order 6 police satellite office
HR X
80 | voice actors 7 fire station
81 dubbed version 8 post office
R
82 | pay-per-view 9 hospital, clinic
83 | confidential : 10 | school
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11 | kindergarten 22 | airport ‘
12 | shrine — 23 | mountain
13 | temple 24 | bathing beach
14 church 25 park
W
A
N p_ ¢
15 | remains of a castle 26 | golf course r
16 | historic site, place of 27 | ferryboat terminal
scenic beauty o a
[ N
17 | hot spring sss 28 | marina, yacht harbor !
18 | factory 29 | hotel
19 |power plant, power 30 | department store
substation Iﬁl @
20 | lighthouse : 31 | station :
21 | harbor 32 |intersection

r "
L Jd
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33 | parking space 44 | bank
34 | interchange, ramp 45 | graveyard, memorial

(part of the highway park, cemetery l

system) -L J.
35 | service area (part of 46 | gas station

the highway system) m -iﬂ
36 | parking area (part of 47 | drive-in restaurant

the highway system) m E
37 | junction (part of the 48 | museum, cultural

highway system) center m
38 | skiing field 49 | Self-Defense-Forces

h-‘ ) site E

39 | ice skating field 92 1
40 | track and field, 2

gymnasium

o h

41 | camping site 3 ‘
42 | leisure center - 4 I
43 | telephone company 5 0
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17
. 1 n
18
I 2 n
19
H 3 n
20
E I n
21
I ] 5 n
22
n
23
3 7
I I n
centimeter 24
Cm 8
square centimeter 2 25
Ccm 9
cubic centimeter 3 26 |70% size of the
C m Kanji character “K” &
27 70% size of the
O Kanji character “gl” E IJ
. H
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28 170% size of the 39
Kanji character “T” —
JC ; y
29 |70% size of the 40
Kanji character “#” m 8
b
30 |70% size of the 41
Kanji character “gi[” A-IL 9
Rl :
31 [70% size of the 42 | zaidanhouzin P \
Kanji character “%7” %? (corporation *i
aggregate)
. [
32 43 |syadanhouzin , .
(incorporated
foundation)
’ SAd >
33 44 |yu-ugenkaisya p N
34 45 | kabushikikaisya p N
2 ’ ,~| % I ’i
35 46 |representation p N
85 {
36 47
I ’
37 48
5’
38 49
6,
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(br)

(ms)

(bs)

(ds)

)
=
<
e
9]
2 ; ;
o w)
3] =9
2 g N 5 2 2 £ £
=) 5] Q =) ] 4 =
< 8 5 < < 2
S 2 g 8 ° ° B 3
o~ o T © = o0 o —
©0 © ©o el © @0 b= L=
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(cemb)

a)

@) 2

= m .IO.

bt g E |

2 3 £ g

— o= o

(] > (9] o
o oy 10 © 0 o)
|Te] [1e] [ Io] jTe] o | Ten)
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73 | electric guitar ( g) 89 | disc jockey DJ
74 | vocal 90 | performed by
~
(VO) )
75 | flute ( ) 91 | facsimile F
76, | keyboard ' 93 1
]
cy
78, | saxophone 1 2
79 ;
(sax) (k)
1
1
80, | synthesizer . 3
81 !
syn) (7]()
1
82, | organ . 4
: ( : ) ( )
1
org 7
84, | percussion . 5
K 2
per &
86 | disc record : 6 ( )
87 | single disc record, 7
compact disc © ( E )
88 | koto (Japanese harp) l 8 (* )
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9 the Meiji era . 20 ’ N
IHa B
0 X,
10 | the Taisho era 21 P .
AL I
11 the Showa era 22 ’ N
vl i)
12 | the Heisei era . 23 o 2
13 24 TR
NO. ﬂ#
14 25 ’ N
Tel B
15 26 /o N
@ N S ’
16 ® 27
17 P . 28
N i
\ ’ -
18 p N 29
“ »”
19 P . 30
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31 42 hectare

= ha
32 43 | kilometer

i km
33 44 | square kilometer 5

i km
34 45 | hectopascal

th hPa
35 48 a half

A A
36 E 49 %
37 50 one third 1

i 4
38 51 two thirds 2

¥T %4
39 | liter 52 | aquarter 1

J/, a
40 | kilogram 53 | three quarters 3

kg 7]
41 hertz 54 one fifth 1

5
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55 | two fifths 66
7% *
o
56 | three fifths 67
> a
o)
57 | four fifths 68
76 A
o
58 | one sixth 69
/6 A
6
59 | five sixths 5/ 70 U
6
60 | one seventh 1/ 71 '
7
61 | one eighth 72
% *
8
62 | one ninth 73
/4 v
9
63 | one tenth 1/ 74
10 é
L ™
ey ®
76
oo <
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77 : 88 \
78 ' ' 89 /
[ T | \
79 I ? 90
" = ﬁ

80 |cloudy or fair I 91

(\ E/) ﬁ
81 | shower Y 94 1

’?’ I
82 |rain yy, 2

VAV AV v

PV AV A

7z 7 77
83 |[snow oy 3

4 Ve

7 Ve
84 | heavy snow ry 4

/ 7/

7/ V4
85 | thunder s 159 V
86 | thunderstorm C 6

7 VI

277
) 7 VII
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19

&

20

Nt

21

O
SN—"

22

=2

23

N
N—"

24

circled number
seventeen

2

circled number

L

26

circled number
nineteen

27

circled number
twenty

)
cighteen
@

28

AA—

29 |circled number
( 2 ) twenty-one

S




AN | IITN | N | N mms | N N N | | |

QLT LWL ZT
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52 63 [circled number
(T) twenty-nine @

53 64 |circled number
54 ( ) 65 |circled digit one :
55 ( ) 66 |circled digit two @
56 ( ) 67 |circled digit three @
o7 ( ) 68 |circled digit four @
H8 ( ) 69 |circled digit five :
59 |circled number 70 |circled digit six

twenty-five @ @
60 |circled number 71 |circled digit seven

twenty-six @ @
61 |circled number 72 |circled digit eight

twenty-seven @
62 |circled number I 73 |circled digit nine @

twenty-eight
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74 |circled number ten I 85 E
75 |circled number 86

eleven @ @
76 |circled number 87

twelve @ 0
77 |circled number 88

thirteen @ @
78 |circled number 99

fourteen @
79 |circled number 90

fifteen @ @
80 |circled number 91

sixteen m
81 0 92 E
82 93 |circled number

9 thirty-one @

) 9
) 0
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The table 7-10 contains the same characters as those in the table 7-4 except the range from Row 90,
Cell 45 to Cell 63, and the range from Row 90, Cell 66 to Cell 84. The characters in Row 90 and 91
rows (except the characters from Cell 45 to Cell 63Cell 66 to Cell 84 in Row 90) are the characters for
the system for road and traffic information communication, as specified in ARIB STD-B3 " ARIB
Standard for Operation of The FM Multiplex Broadcasting System", version 1.0(August, 1996).

The following table maps each character of the range from Row 90, Cell 45 to Cell 63, and from Row
90, Cell 66 to Cell 84, onto a corresponding code, which is used in the GL area, for the purpose of the

reference.

Cell Code Cell Code
45 7A4D 66 7A62
46 TA4E 67 7A63
47 7A4F 68 TA64
48 7A50 69 7A65
49 7A51 70 7A66
50 TA52 71 7TA67
51 7A53 72 7A68
52 TA54 73 7TA69
53 7A55 74 TA6A
54 7TA56 75 7A6B
55 TA57 76 7A6C
56 7TA58 77 7A6D
57 7A59 78 7AG6E
58 TAS5A 79 7AG6F
59 7A5B 80 7A70
60 7A5C 81 TA71
61 7A5D 82 TAT2
62 7A5E 83 7AT3
63 7A5F 84 TA74
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Table 7-11 Addtional Kanji Characters

JIS X0221: U+4EFF

/ \ 5 JIS X0213: 2-1-46

JIS X0221-1:2001 JIS X0212: 17-12
Universal Multiple-Octet Coded Character Set JIS X0221: U+4F9A
(UCS)

JIS X0213:
7-bit and 8-bit double byte coded extended El
KANJI sets for information interchange
(including Amendment 1)

JIS X0212-1990 6 JIS X0213: 1-14-25
Code of the supplementary Japanese graphic JIS X02125 17-27
character set for information interchange JIS X0221: U+4FC9

ISO/IEC 10646:2003
Universal Multiple-Octet 1 i

Qharacter Set (UCS) / I:I
1 JIS X0213: 1-14-3 7 JIS X0213: 2-1-78
JIS X0221: U+3402 JIS X0212: 18-06
JIS X0221: U+509C
2 ISO/IEC 10646: U+20158 8 JIS X0213: 1-14-45
JIS X0212: 18-56
JIS X0221: U+511E
‘ ., (RE—
; il
4 g
ﬁg
3 JIS X0213: 1-14-9 9 JIS X0213: 2-3-16
JIS X0212: 16-47 JIS X0212: 18-91
JIS X0221: U+4EFD JIS X0221: U+51BC
5*\ Y
4 JIS X0213: 1-14-10 10 JIS X0213: 2-3-40
JIS X0212: 16-49 JIS X0221: U+351F

x
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11 JIS X0213: 1-14-76 17 JIS X0213: 1-14-93
JIS X0221: U+5307 JIS X0212: 21-09
JIS X0221: U+5496
12 JIS X0213: 1-14-79 18 JIS X0213: 1-14-88
JIS X0212: 20-27 JIS X0212: 21-10
JIS X0221: U+5361 JIS X0221: U+549C
.
I ot nﬂﬂ
S o
13 JIS X0213: 2-3-53 19 JIS X0213: 1-15-1
JIS X0212: 20-30 JIS X0212: 21-15
JIS X0221: U+536C JIS X0221: U+54A9
AR
I IES
14 JIS X0213: 1-92-8 20 JIS X0213: 1-15-4
JIS X0212: 61-74 JIS X0212: 21-44
JIS X0221: U+8A79 JIS X0221: U+550E
— %
15 ISO/IEC 10646: U+20BB7 21 JIS X0213: 2-4-5
JIS X0212: 21-57
JIS X0221: U+554A
16 JIS X0213: 1-14-87 22 JIS X0213: 1-15-25
JIS X0212: 20-82 JIS X0212: 22-50
JIS X0221: U+544D JIS X0221: U+5672
—_—




ARIB STD-B24
Version 6.2-E1

- 74 -

23 JIS X0212: 22-87 29 JIS X0213: 1-15-82
JIS X0221: U+56E4 JIS X0212: 25-52
JIS X0221: U+5A23
,'» -
30
24 JIS X0213: 1-15-37 30 JIS X0213: 2-5-61
JIS X0212: 23-23 JIS X0212: 25-65
JIS X0221: U+5733 JIS X0221: U+5A55
25 JIS X0213: 1-15-38 31 JIS X0213: 1-47-58
JIS X0212: 23-24 JIS X0221: U+5BEC
JIS X0221: U+5734
:[: ¥
Il
26 JIS X0213: 1-15-55 32 JIS X0213: 1-47-82
JIS X0221: U+FA10 JIS X0221: U+FA11
> I .
:[:%? Il [\ 7.
27 JIS X0212: 24-27 33 JIS X0213: 1-47-79
JIS X0221: U+5880 JIS X0221: U+37E2
=
g = =]
28 JIS X0213: 2-5-50 34 JIS X0213: 2-12-5
JIS X0212: 25-36 JIS X0212: 28-42
JIS X0221: U+59E4 JIS X0221: U+5EAC
. I o
=
I e
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35 | JIS X0213: 1-84-22 41 | JIS X0213: 1-85-18
JIS X0212: 28-77 JIS X0212: 34-05
JIS X0221: U+5F34 JIS X0221: U+6624
AN
36 | JIS X0213: 1-84-26 42 | JIS X0213: 1-85-40
JIS X0212: 28-84 JIS X0212: 34-66
JIS X0221: U+5F45 JIS X0221: U+66C8
N/a 5
SU| ‘
57 HH
37 | JIS X0213: 1-84-37 43 | JIS X0221: U+66D9
JIS X0221: U+5FB7 (JIS X0213: 1-29-76 D FLART)
1 H
/fJ o %
38 | JIS X0213: 2-12-39 44 | JIS X0213: 1-85-44
JIS X0212: 29-54 JIS X0212: 34-77
JIS X0221: U+6017 JIS X0221: U+66FA
b =]
39 ISO/IEC 10646: U+FA6GB 45 | JIS X0213: 1-85-23
JIS X0212: 34-31
JIS X0221: U+66FB
4[N AN
40 | JIS X0213: 1-84-58 46 | JIS X0213: 1-85-62
JIS X0212: 30-41 JIS X0212: 35-41
JIS X0221: U+6130 JIS X0221: U+6852
J lEﬁ,l S
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47 | ISO/IEC 10646: U+OFC4 53 | ISO/IEC 10646: U+233CC
b
Y
43 | JIS X0212: 36-25 54 | ISO/IEC 10646: U+233FE
JIS X0221: U+6911
1“ | ‘
49 | JIS X0213: 2-15-11 55 | JIS X0213: 1-85-82
JIS X0212: 36-33 ISO/IEC 10646: U+235C4
JIS X0221: U+693B
50 | JIS X0213: 1-86-12 56 | JIS X0213: 2-78-13
JIS X0212: 37-06 JIS X0212: 38-31
JIS X0221: U+6A45 JIS X0221: U+6BF1
r
* : ﬂé]
JIWN
51 | JIS X0213: 2-15-62 57 | JIS X0213: 1-86-61
JIS X0212: 37-29 JIS X0212: 39-03
JIS X0221: U+6A91 JIS X0221: U+6CE0
— \
I
1 I J
52 | JIS X0213: 1-22-91 58 | JIS X0213: 1-86-67
JIS X0221: U+6ADB JIS X0212: 39-23
JIS X0221: U+6D2E
f’%‘&‘ N
B[] ¥
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59 | JIS X0213: 1-86-73 65 | JIS X0213: 1-87-25
JIS X0221: U+FA45 JIS X0212: 41-07
JIS X0221: U+6FF9
\Y e WD
oS > l::;l_‘.
©). °op
60 | JIS X0213: 1-86-80 66 | JIS X0213: 1-87-35
JIS X0212: 39-52 JIS X0212: 41-34
JIS X0221: U+6DBF JIS X0221: U+7064
A AR
?/%E ){iﬁﬁr N
61 | JIS X0212: 39-55 67 | ISO/IEC 10646: U+FA6C
JIS X0221: U+6DCA
N
Ve par
El FR R RY
62 | JIS X0221: U+6DF8 68 | ISO/IEC 10646: U+242EE
N
v Hla
1 .
/ ~ AR R
63 | JIS X0213: 1-86-87 69 | JIS X0213: 1-87-51
JIS X0221: U+FA46 JIS X0212: 41-85
JIS X0221: U+7147
? 2
i
64 | JIS X0213: 1-87-11 70 | JIS X0213: 1-87-62
JIS X0212: 40-60 JIS X0212: 42-19
JIS X0221: U+6F5E JIS X0221: U+71C1
N +FA
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71 JIS X0213: 1-87-66 77 JIS X0221: U+7421
JIS X0212: 42-30
JIS X0221: U+7200

)
VI I\
72 JIS X0213: 1-87-84 78 JIS X0213: 1-88-5
JIS X0212: 43-58 JIS X0221: U+FA4A

JIS X0221: U+739F

s E

73 JIS X0213: 2-80-64 79 JIS X0213: 1-88-6
JIS X0221: U+73A8 JIS X0212: 44-11
JIS X0221: U+7426

i i)

74 JIS X0213: 1-87-89 80 JIS X0213: 1-88-8
JIS X0212: 43-74 JIS X0212: 44-14
JIS X0221: U+73C9 JIS X0221: U+742A
- / \
75 JIS X0213: 1-87-91 81 JIS X0213: 1-88-10
JIS X0212: 43-80 JIS X0212: 44-16
JIS X0221: U+73D6 JIS X0221: U+742C
5 o
76 JIS X0213: 1-88-4 82 JIS X0213: 2-80-80
JIS X0212: 44-09 JIS X0212: 44-22
JIS X0221: U+741B JIS X0221: U+7439

17t FE
IR AL
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83 | JIS X0213: 1-88-17 89 | JIS X0213: 2-82-48
JIS X0212: 44-28 JIS X0212: 48-05
JIS X0221: U+744B JIS X0221: U+78C8
= i r
= Y
84 ISO/IEC 10646: U+3EDA 90 | JIS X0213: 2-82-52
JIS X0212: 48-16
JIS X0221: U+78E0Q
’ Q)
. : )
85 | JIS X0221: U+7575 91 | JIS X0213: 1-21-32
JIS X0221: U+7947
86 | JIS X0213: 2-81-35 92 | JIS X0221: U+79AE
JIS X0212: 45-35 (JIS X0213: 1-67-25D FAK5)
JIS X0221: U+7581
87 | JIS X0213: 2-82-9 93 | ISO/IEC 10646: U+9FC6
JIS X0212: 47-06
JIS X0221: U+7772
88 | JIS X0213: 2-82-25 94 | ISO/IEC 10646: U+4103
JIS X0221: U+4093
)ﬁ
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95 ISO/IEC 10646: U+9FC5 101 | JIS X0213: 1-90-7
JIS X0212: 51-88
JIS X0221: U+7D8B
i;—rli Tf‘yA
96 JIS X0212: 48-92 102 | JIS X0212: 53-14
JIS X 0221: U+79DA JIS X0221: U+7FA1
N ==
— o —‘/’
/
97 JIS X0213: 2-82-92 103 | JIS X0213: 1-90-46
JIS X0212: 49-19 JIS X0212: 54-12
JIS X0221: U+7A1E JIS X0221: U+8118
98 JIS X0213: 2-83-41 104 | JIS X0212: 54-21
JIS X0221: U+7B7F JIS X0221: U+813A
X Hﬁé
/j N
99 JIS X0213: 1-89-72 105 | ISO/IEC 10646: U+FA6D
JIS X0212: 50-77
JIS X0221: U+7C31
XA 5
FE -
100 | JIS X0213: 1-89-77 106 | JIS X0213: 1-90-67
JIS X0221: U+4264 JIS X0212: 55-37
JIS X0221: U+82AE
»fr,fv‘g : -
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107 | JIS X0213: 1-19-75 113 | JIS X0213: 1-91-66
JIS X0221: U+845B JIS X0221: U+87EC
=] tt
) I—Ei
108 | JIS X0213: 2-86-53 114 | JIS X0213: 2-87-92
JIS X0212: 57-01 JIS X0212: 59-77
JIS X 0221: U+84DC JIS X0221: U+880B
N
L g
-
109 | JIS X0213: 1-43-9 115 | JIS X0213: 1-91-77
JIS X0221: U+84EC JIS X0212: 60-51
JIS X0221: U+88F5
TP-I’—‘ —L o
bES 7%
110 | JIS X0213: 1-91-24 116 | JIS X0221: U+89D2
JIS X0212: 57-40 (JIS X0213: 1-19-490 F{k)

JIS X0221: U+8559

—H—-
Ea
VA AFEY
111 JIS X0213: 1-91-34 117 | JIS X0213: 1-92-13
JIS X0212: 57-83 JIS X0212: 62-21
JIS X0221: U+85CE JIS X0221: U+8AF6
33N -
or ) Y
112 | JIS X0213: 1-31-10 118 | JIS X0213: 1-92-33
JIS X0221: U+8755 JIS X0212: 63-68
JIS X0221: U+8DCE

e
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119 JIS X0213: 1-36-52 125 | JIS X0213: 2-90-56
JIS X0221: U+8FBB JIS X0212: 67-48
JIS X0221: U+9233
h Y I
b \
120 JIS X0212: 65-40 126 | JIS X0213: 1-93-14
JIS X 0221: U+8FF6 JIS X0212: 67-88
JIS X0221: U+9288
N_J o [ .
~ a1
BUE Wt
121 JIS X0213: 1-92-70 127 | JIS X0213: 1-93-23
JIS X0212: 66-10 JIS X0212: 68-62
JIS X0221: U+90DD JIS X0221: U+9321
/ \B %FI |
122 JIS X0213: 1-92-80 128 | JIS X0213: 1-93-25
JIS X0212: 66-39 JIS X0212: 68-73
JIS X0221: U+9127 JIS X0221: U+9348
=[S f&%
123 JIS X0213: 1-37-2 129 | JIS X0221: U+9592
JIS X0221: U+912D
]
7 N ﬁ%ﬁ
124 JIS X0212: 66-88 130 | JIS X0213: 1-93-66
JIS X0221: U+91B2 JIS X0212: 70-88
JIS X0221: U+96DE
ii] IS
—* \, -~
K .
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131

JIS X0221:
(JIS X0213:

U+9903
1-81-13 0D Bk 7F)

137

JIS X0213: 1-94-80
JIS X0212: 76-80
JIS X0221: U+9EB5

875
B

132

JIS X0213:
JIS X0212:
JIS X 0221:

2-92-68
72-72
U+9940

LR
HA

133

JIS X0221:

U+9AD9

I

o

=]

134

JIS X0213:
JIS X0221:

1-27-10
U+9BD6

ﬁEE-:

N

~

135

JIS X0213:
JIS X0212:
JIS X0221:

1-94-69
76-31
uU+9DD7

—d

1=

L]

136

JIS X0213:
JIS X0212:
JIS X0221:

1-94-79
76-79
U+9EB4

S
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Row Cell Graphic Row Cell Graphic
Symbol Symbol
85 1 1 85 48 48
2 2 49 49
3 3 50 50
4 4 51 51
5 5 52 52
6 6 53 53
7 7 54 54
8 8 55 55
9 9 56 56
10 10 57 57
11 11 58 58
12 12 59 59
13 13 60 60
14 14 61 61
15 15 62 62
16 16 63 63
17 17 64 64
18 18 65 65
19 19 66 66
20 20 67 67
21 21 68 68
22 22 69 69
23 23 70 70
24 24 71 71
25 25 72 72
26 26 73 73
27 27 74 74
28 28 75 75
29 29 76 76
30 30 77 77
31 31 78 78
32 32 79 79
33 33 80 80
34 34 81 81
35 35 82 82
36 36 83 83
37 37 84 84
38 38 85 85
39 39 86 86
40 40 87 87
41 41 88 88
42 42 89 89
43 43 90 90
44 44 91 91
45 45 92 92
46 46 93 93
47 47 94 94




-85-

Row Cell Graphic

Symbol
86 1 95
2 96
3 97
4 98
5 99
6 100
7 101
8 102
9 103
10 104
11 105
12 106
13 107
14 108
15 109
16 110
17 111
18 112
19 113
20 114
21 115
22 116
23 117
24 118
25 119
26 120
27 121
28 122
29 123
30 124
31 125
32 126
33 127
34 128
35 129
36 130
37 131
38 132
39 133
40 134
41 135
42 136
43 137

Note:

ARIB STD-B24
Version 6.2-E1

When the JIS compatible Kanji Plane 1 set is operated, glyph of each Kanji character in Table 7-12 is
the same as that in the JIS compatible Kanji Plane 1 set. Note that this does not imply that the added

Kanji characters in Table 7-12 are not operated as added Kanji characters.
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Table 7-12 Additional kanji characters that have identical characters in JIS compatible

Kanji Plane 1
Additional Kanji Character in Characters in Row-Cell in
Row-Cell in the additional the JIS compatible Kanji
Kanji set Plane 1 set

85-52 1-22-91
85-91 1-21-32
86-13 1-19-75
86-15 1-43-9

86-18 1-31-10
86-25 1-36-52
86-29 1-37-2

86-40 1-27-10
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Table 7-13 Types and area of codes

ARIB STD-B24
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Using condition

In combination by

In code sequence

During starting till

Types SR G non-spacing repeated by RPC ending of CCC
character combination

Null NUL 0] (6] O
Active position APF, PAPF, APB,
control APD, APU, APR, - - -

APS, ACPS
Extension control | Control function

of designation and 0] (0) (0]

invocation
Information RS, US
separator ) ) )
Bell BEL - - -
Clear screen CS - - -
Cancel CAN - - -
Special function SP, DEL T T (0]
Colouring BKF ~ WHF, COL - 0" -
Character size SSZ ~NSZ, SZX - O -
Flashing FLC - (6] -
Conceal CDC - 0"~ -
Pattern polarity POL - O -
Writing mode WMM - - -
Macro definition MACRO - - -
Highlighting HLC

- 0 -

control
Repeat character RPC - - -
Lining STL, SPL - (0] -
Time control TIME - - -
Set writing format | SWF - - -
Charact.er' CcCcC T T i
composition
Character set Spacing character,

mosaic A, B, T T O

external character

Non-spacing

character, mosaic 0] 0] (0]

C,D

Note 1: O: Usable, -:Notusable, T: Usable in termination
Note 2: In macro character, usable area is decided for developed code sequence.
Note 3:  *1: Palette selection is excluded.

*2:  Only for simple conceal
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00 01 02 03 04 05 06 07 08 09 10 11121314 15
NUL SP BKF COL | 10/0
RDF FLC
GRF CDC
YLF POL
BLF WMM
MGF |MACRO
PAPF CNF
BEL WHF HLC
APB CAN SSzZ RPC
APF SS2 MSZ SPL
APD NSZ STL
APU ESC SZX CSI
CS APS
APR SS3 TIME
LS1 RS
LSO US DEL 15/15
CO0 area C1 area

Note 1: RS: Record separator, US: Unit separator

Note 2: Blanks of CO area and C1 area are undefined.
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Table 7-15 CO0 control set

CO control code

Control function

Function represented

Control code, which can be added or deleted without effecting to

NUL Null ) .
information content.
BEL Bell Control code used when calling attention (alarm or signal)
Active position goes backward along character path in the length of
Active position character path of character 'ﬁeld. When the .reference point of thﬁ: character
APB backward field exceeds the edge of display area by this movement, move in the
opposite side of the display area along the character path of the active
position, for active position up.
Active position goes forward along character path in the length of
Active position character path of character .ﬁeld. When the .reference point of thg character
APF forward field exceeds the edge of display area by this movement, move in the
opposite side of the display area along the character path of the active
position, for active position down.
Moves to next line along line direction in the length of line direction of
APD Active position | the character field. When the reference point of the character field exceeds
down the edge of display area by this movement, move to the first line of the
display area along the line direction.
Moves to the previous line along line direction in the length of line
APU Active position | direction of the character field. When the reference point of the character
up field exceeds the edge of display area by this movement, move to the last
line of the display area along the line direction.
APR Active position | Active position down is made, moving to the first position of the same
return line.
Active position forward is made in specified times by parameter P1 (1
Parameterized | byte).
PAPF active position | Parameter P1 shall be within the range of 04/0 to 07/15 and time shall be
forward specified within the range of 0 to 63 in binary value of 6-bit from b6 to bl.
(b8 and b7 are not used.)
Specified times of active position down is made by P1 (1 byte) of the first
parameter in line direction length of character field from the first position
Active position of the ﬁr.st line of the display area. Then specified timF:S of active position
APS set forward is made by the second parameter P2 (1 byte) in the character path
length of character field. Each parameter shall be within the range of 04/0
to 07/15 and specify time within the range of 0 to 63 in binary value of 6-
bit from b6 to bl. (b8 and b7 are not used.)
CS Clear screen Display area of the display screen is erased.
From the current active position to the end of the line is covered with
CAN Cancel background colour in the width of line direction in the current character
field. Active position is not moved.
ESC Escape Code for code extension.
LS1 Locking shift 1 | Code to invoke character code set.
LSO Locking shift 0 | Code to invoke character code set.
SS2 Single shift 2 Code to invoke character code set.
SS3 Single shift 3 Code to invoke character code set.
RS Record It is information division code and declares identification and introduction
separator of data header.
. It is information division code and declares identification and introduction
US Unit separator

of data unit.
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Table 7-16 C1 control set

Cl control code Function Description
Foreground colour: black ,CMLA: 0
BLACK o .
BKF FOREGROUN (This indicates that for.eg.round colgur is set to black and colour map lower
D address (CMLA) specifying colouring value of the portrayal plane is set to 0.
Same as follows.)
Red Foreground colour: red ,CMLA: 1
RDF
Foreground
Green Foreground colour: green ,CMLA: 2
GRF
Foreground
Yellow Foreground colour: yellow ,CMLA: 3
YLF
Foreground
Blue Foreground colour: blue ,CMLA: 4
BLF
Foreground
Magenta Foreground colour: magenta ,CMLA: 5
MGF
Foreground
Cyan Foreground colour: cyan ,CMLA: 6
CNF
Foreground
WHF White Foreground colour: white ,CMLA: 7
Foreground
Colour control COL P1 (1 byte)
Sets foreground colour, background colour, half foreground colour, half
background colour and CMLA by the parameter.
Colour between foreground and background in gradation font is defined that
colour near to foreground colour is half foreground colour and colour near to
background colour is half background colour.
COL 04/8: foreground colour - transparent ,CMLA 8
COL 04/9: foreground colour - half intensity red , CMLA 9
Colour (Half intensity: intensity reduced than the full intensity)
COL Conrols COL 04/10: foreground colour - half intensity green ,CMLA 10
COL 04/11: foreground colour - half intensity yellow ,CMLA 11
COL 04/12: foreground colour - half intensity blue ,CMLA 12
COL 04/13: foreground colour - half intensity magenta ,CMLA 13
COL 04/14: foreground colour - half intensity cyan ,CMLA 14
COL 04/15: foreground colour - half intensity white , CMLA 15
COL 05/0: background colour - black ,CMLA 0
COL 05/1: background colour - full intensity red ,CMLA 1
COL 05/2: background colour - full intensity green ,CMLA 2
COL 05/3: background colour - full intensity yellow , CMLA 3
COL 05/4: background colour - full intensity blue ,CMLA 4
COL 05/5: background colour - full intensity magenta ,CMLA 5
COL 05/6: background colour - full intensity cyan ,CMLA 6
COL 05/7: background colour - full intensity white ,CMLA 7
COL 05/8: background colour -transparent ,CMLA 8
COL 05/9: background colour - half intensity red ,CMLA9
COL 05/10: background colour - half intensity green ,CMLA 10
COL 05/11: background colour - half intensity yellow ,CMLA 11
COL 05/12: background colour - half intensity blue ,CMLA 12
COL 05/13: background colour - half intensity magenta , CMLA 13
COL 05/14: background colour - half intensity cyan ,CMLA 14
COL 05/15: background colour - half intensity white ,CMLA 15
COL 06/0: half foreground colour - black ,CMLA 0
COL 06/1: half foreground colour - full intensity red ,CMLA 1
COL 06/2: half foreground colour - full intensity green ,CMLA 2
COL 06/3: half foreground colour - full intensity yellow , CMLA 3
COL 06/4: half foreground colour - full intensity blue ,CMLA 4
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Cl control code Function Description

COL 06/5: half foreground colour - full intensity magenta , CMLA 5
COL 06/6: half foreground colour - full intensity cyan ,CMLA 6
COL 06/7: half foreground colour - full intensity white ,CMLA 7
COL 06/8: half foreground colour - transparent ,CMLA 8
COL 06/9: half foreground colour - half intensity red ,CMLA 9
COL 06/10: half foreground colour - half intensity green , CMLA 10
COL 06/11: half foreground colour - half intensity yellow , CMLA 11
COL 06/12: half foreground colour - half intensity blue ,CMLA 12
COL 06/13: half foreground colour - half intensity magenta, CMLA 13
COL 06/14: half foreground colour - half intensity cyan ~, CMLA 14
COL 06/15: half foreground colour - half intensity white =, CMLA 15
COL 07/0: half background colour - black ,CMLA 0
COL 07/1: half background colour - full intensity red ,CMLA 1
COL 07/2: half background colour - full intensity green  , CMLA 2
COL 07/3: half background colour - full intensity yellow , CMLA 3
COL 07/4: half background colour- full intensity blue ,CMLA 4
COL 07/5: half background colour - full intensity magenta , CMLA 5
COL 07/6: half background colour- full intensity cyan , CMLA 6
COL 07/7: half background colour - full intensity white =~ , CMLA 7
COL 07/8: half background colour- transparent ,CMLA 8
COL 07/9: half background colour- half intensity red ,CMLA 9
COL 07/10: half background colour- half intensity green , CMLA 10
COL 07/11: half background colour - half intensity yellow , CMLA 11
COL 07/12: half background colour - half intensity blue ~, CMLA 12
COL 07/13: half background colour - half intensity magenta ,CMLA 13
COL 07/14: half background colour- half intensity cyan ~, CMLA 14
COL 07/15: half background colour - half intensity white , CMLA 15
Palette control COL P1 (1 byte) P2 (1 byte)
Specifies palette number by parameter
COL 02/0 04/0 : Palette number 0
COL 02/0 04/1 : Palette number 1
COL 02/0 04/2 : Palette number 2
COL 02/0 04/3 : Palette number 3
COL 02/0 04/4 : Palette number 4
COL 02/0 04/5 : Palette number 5
COL 02/0 04/6 : Palette number 6
COL 02/0 04/7 : Palette number 7
COL 02/0 04/8 : Palette number 8
COL 02/0 04/9 : Palette number 9
COL 02/0 04/10  : Palette number 10
COL 02/0 04/11  : Palette number 11
COL 02/0 04/12  : Palette number 12
COL 02/0 04/13  : Palette number 13
COL 02/0 04/14  : Palette number 14
COL 02/0 04/15  : Palette number 15
Specifies the pattern polarity of the character and the mosaic indicating the
code after POL P1 (1 byte).
When non-spacing character is included, it specifies the pattern polarity after
composition.

Pattern For intermediate colour in the gradation font, half foreground colour is

POL Polarity converted to the half background colour and the half background colour is
Controls converted to half foreground colour.

POL 04/0: normal polarity

POL 04/1: inverted polarity 1

(Foreground and background colours are inverted in the whole display block)
POL 04/2: inverted polarity 2
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Cl1 control code

Function

Description

(Foreground and background colours are inverted in the design frame)

SSZ

Small Size

Specifies the character size is small.

MSZ

Middle Size

Specifies the character size is middle.

NSZ

Normal Size

Specifies the character size is normal.

SZX

Character Size
Controls

The character size is set in parameter P1 (1 byte).
SZX 06/0: Tiny size

SZX 04/1: Double height

SZX 04/4: Double width

SZX 04/5: Double height and width

SZX 06/11 : Special 1

SZX 06/4: Special 2

FLC

Flashing
control

Specifies the beginning and the end of flashing and the differences of the
normal phase and the reverse phase by the parameter P1 (1 byte).

FLC 04/0: Start normal phase flashing

(This indicates the flashing which first starts in the same screen.)

FLC 04/7: Start inverted phase flashing

(This indicates the flashing of bright and dark phases are inverted to the normal
phase flashing.)

FLC 04/15: Stop flashing

CDC

Conceal
Display
Controls

Specifies the beginning and end of concealing and the type of concealing by
the parameter.
(1) Single concealment mode CDC P1 (1 byte)
CDC 04/0: Start conceal
CDC 04/15: Stop conceal
For decoding and displaying in single concealment mode, the display
function in the code line from the beginning and the end of concealing is
taken over and the whole display block is in background colour.
(2) Replacing conceal CDC P1 (1 byte) P2 (1 byte)
CDC 02/0 04/0 : Simple replacing conceal start
CDC 02/0 04/1 : Start lst-step replacing conceal
CDC 02/0 04/2 : Start 2nd-step replacing conceal
CDC 02/0 04/3 : Start 3rd-step replacing conceal
CDC 02/0 04/4 : Start 4th-step replacing conceal
CDC 02/0 04/5 : Start Sth-step replacing conceal
CDC 02/0 04/6 : Start 6th-step replacing conceal
CDC 02/0 04/7 : Start 7th-step replacing conceal
CDC 02/0 04/8 : Start 8th-step replacing conceal
CDC 02/0 04/9 : Start 9th-step replacing conceal
CDC 02/0 04/10 : Start 10th-step replacing conceal
CDC 04/15 : Stop conceal (only P1 (1 byte))
For decoding and displaying the conceal status, the code line from the
simple replacing conceals starts or from replacing conceal 1st step to
replacing conceal 10th step start to conceal end are omitted and succeeding
of the display function of those code lines are not made. Canceling of
conceal status is made by displaying decoded code lines of simple replacing
conceal start or replacing conceal 1st step start and replacing conceal 10th
step start to conceal end of the corresponding conceal sentence.

WMM

Writing Mode
Modification

This Specifies the changing of the writing mode to the memory of display by
parameter P1 (1 byte).

For middle colour of gradation font, both set portions of half foreground colour
and half background colours are to be treated as foreground colour.

WMM 04/0: Mode to write portions set as foreground colour and background
colour.

WMM 04/4: Mode to write portion only set as foreground colour.

WMM 04/5: Mode to write portion only set as background colour
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Cl1 control code

Function

Description

TIME
(Note 1)

Time Controls

The time control designation is made by parameter P1 (1 byte) and P2 (1 byte)
(1) Wait for process: TIME 02/0 P2
Processing of code as of this code is stopped for set duration by parameter
P2. Parameter P2 is in the range of 04/0 to 07/15 and set by binary of 6 bit
from b6 to bl. (b7 and b8 are not used.) Designating time should be 0.1 sec.
(5) Time control mode (TMD): TIME 02/8 P2
TIME 02/8 04/0: Free
TIME 02/8 04/1: Real
TIME 02/8 04/2: Offset
TIME 02/8 04/3: Unique
(6) Presentation start time (STM), Playback time (DTM), Offset time (OTM),
Performance time (PTM), Display end time (ETM): TIME, P, P11--- P1j, I1,
P21 --- P2j, 12, P31 --- P3k, 13, P41 --- P4m, I, F P =02/9
P11 --- P1i =03/0 - 03/9 (decimal) time
P21 --- P2j =03/0 - 03/9 (decimal) minute
P31 ---P3k  =03/0 - 03/9 (decimal) second
P41 ---P4m = 03/0 - 03/9 (decimal) millisecond
1 ~13=03/11
[=02/0
F = 04/0 Presentation start time, playback time, F = 04/1 Offset time, F =
04/2 Performance time, F = 04/3 Display end time
At performance time, 13, P41 --- P4m is not sent out.

MACRO

Macro
Command

Macro definition start, macro definition mode and macro definition end is set
by parameter P1 (1 byte).
MACRO 04/0: Macro definition starts
MACRO 04/1: Macro definition starts and defined macro statement is
executed once.
MACRO 04/15: The definition or execution of macro ends.
Macro definition code lines the examples of are constructed by macro
definition start, macro numbers (MC) from 02/1 to 07/14, macro body of
optional code line and macro definition end. However, macro body does not
include macro definitions. End of macro statement is set by macro definition
end,new macro definition start, new macro definition start and execution. The
structure is shown as below.

[MACRO [04/0 |MC [Macrobody  [MACRO [04/15 |

RPC

Repeat
Character

The repeat code RPC with one parameter P1 (1 byte) causes a displayable
character or mosaic that immediately follows the code, to be displayed a
number of times specified by the parameter P1.

The byte should be from columns 04/0 through 07/15. The repeat count is
given by the binary number, comprising bits b6 through b1. (b7 and b8 are not
used.)

RPC 04/0 has a special meaning that repeat to the end of line. Without
changing the character field, active position down is made, moving to the first
position of the same line.

The displayed character or mosaic means that the characters after when
composition of non-spacing characters, non-spacing mosaic or composition by
composition command is made.

Codes and characters displayed repeatedly and codes which can be used
between mosaics should be as shown in table 7-10.

STL

Start Lining

The composition of mosaic A and B in the display after this code, is not made.
When mosaic is included during composing non-spacing and composition
command, dividing process (mosaic element is classified in small elements by
1/2 across direction and 1/3 length making space surrounding them) should be
made after composition. In other cases, make underlines.

Underline is added at the bottom of the display division with the width of 1/24
of the standard display block height (1/10 in case of horizontal writing form).
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Cl control code Function Description
SPL Stop Lining Underlining and mosaic division process is terminated.
Starting and ending of enclosure are set by parameter P1 (1 byte).
HLC 04/0 : Enclosure ends
HLC 04/1 : Enclosure 1 starts
HLC 04/2 : Enclosure 2 starts
HLC 04/3 : Enclosure 3 starts
HLC 04/4 : Enclosure 4 starts
HLC 04/5 : Enclosure 5 starts
HLC 04/6 : Enclosure 6 starts
HLC 04/7 : Enclosure 7 starts
HLC 04/8 : Enclosure 8 starts
HLC 04/9 : Enclosure 9 starts
HIGHLIGHTT |HLC 04/10 : Enclosure 10 starts
HLC NG HLC 04/11 : Enclosure 11 starts
CHARACTER |HLC 04/12 : Enclosure 12 starts
BLOCK HLC 04/13 : Enclosure 13 starts
HLC 04/14 : Enclosure 14 starts
HLC 04/15 : Enclosure 15 starts
Enclosure command controls to add frame composed of the external four sides
of the display block.
Designation of the side to add the frame is made by b4 to bl of parameter P1.
B1 Specifies the side of the next line, b2, the side of next character, b3, the
side of the previous line, and b4, the side of the previous character,
respectively. When each of them are "1", frame is added and when "0", frame
is not added. Line width of enclosure should be 1/24 of the standard display
block height and in case of horizontal writing form, the width should be 1/10
of the height.
Control Code for code system extension indicated in table 7-14.
CSI Sequence
Introducer

Note 1:

TMD, STM, DTM, OTM, PTM and ETM are added to TIME.
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Table 7-17 Extension control code (CSI)

Control code Function DESCRIPTION
Select initialization with parameter P1 (1 or multiple codes) and initializing is
done.
Code sequence: CSI P11 ~P1i I1F
CSI: 09/11 (control sequence introducer)
P11 ~P1li: 03/0 ~ 03/9 (decimal number specifying format)
I1: 02/0 (intermediate character)
F: 05/3 (final character)
*Decimal numbers specifying format are as follows.
0:  horizontal writing form in 1:  vertical writing form in
standard density standard density
2:  horizontal writing form in 3:  vertical writing form in high
high density density
4:  horizontal writing form in 5:  horizontal writing form in
Western language 1920 x 1080
6:  vertical writing form in 1920 7:  horizontal writing form in 960
x 1080 x 540
8:  wvertical writing formin 960 x ~ 9:  horizontal writing form in 720
540 x 480
10:  wvertical writing form in 720 x  11: horizontal writing form in
SWF | Set Writing Format 480 1280 x 720
12:  vertical writing form in 1280
x 720
The character display direction, character size, which is the unit of character
numbers and lines, character numbers in a line and line numbers are given to
set the character format by using four types of parameter, P1 (1 code), P2 (1
code), P3 (1 or multiple codes) and P4 (0 or multiple codes).
Code sequence: CSI P1 11 P2 12 P31 ~ P3i 13 P41 ~ P4j I4F
CSI: 09/11 (control sequence introducer)
P1: 03/8 (horizontal writing form)
P2: 03/0 (small size)
03/1 (middle size)
03/3 (standard size)
P31 ~P3i: 03/0 ~ 03/9 (character numbers in one line in decimal)
P41 ~ P4j: 03/0 ~ 03/9 (line numbers in decimal)
I1 ~13: 03/11 (middle character)
14: 02/0 (middle character)
F: 05/3 (final character)
*In P3 and P4, 03/0 to 03/9 indicate 0 to 9.
*When the line number is not set, I3 and P4 can be omitted.
Composition command pattern of characters and mosaic etc. can be set by
parameter P1 (1 code).
Code sequence: CSIP1 11 F
CSI: 09/11 (control sequence introducer)
Composite Character P1: 03/2 OR composition starts
cee Composition 03/3 AND composition starts
03/4 XOR composition starts
03/0 composition ends
I1: 02/0 (middle character)
F: 05/4 (final character)
Raster colour is set by parameter P1 (1 or multiple codes).
RCS Raster Colour Code sequence: CSI glpl ~PIli IF ( ’ :

command

CSI: 09/11 (control sequence introducer)
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Control code Function DESCRIPTION
P11 ~Pli: 03/0 ~ 03/9 (decimal number specifying colour)
I: 02/0 (middle character)
F: 06/14 (final character)
*In P, 03/0 to 03/9 indicates 0 to 9.
*Decimal numbers specifying colour are as follows;
0: black 1: full intensity red
2: full intensity green 3:  full intensity yellow
4: full intensity blue 5:  full intensity magenta
6: full intensity cyan 7:  full intensity white
8: transparent 9: half intensity red
10: half intensity green 11: half intensity yellow
12: half intensity blue 13: half intensity magenta
14: half intensity cyan 15: half intensity white
Reference active point of character display block is set by coordinates
measured by left upper corner of logical plane using parameter P1 (1 or
multiple codes) and P2 (1 or multiple codes).
Code sequence: CSI P11 ~P1i 11 P21 ~P2jI2 F
Active Coordinate CSI: 09/11 (control sequence introducer)
ACPS Position Set P11 ~Pli: 03/0 ~ 03/9 (coordinates in horizontal direction)
P21 ~P2j: 03/0 ~ 03/9 (coordinates in vertical direction)
1: 03/11 (middle character)
12: 02/0 (middle character)
F: 06/1 (final character)
Display dot number is set using parameter P1 (1 or multiple codes) and P2 (1
or multiple codes).
Code sequence: CSI P11 ~P1i 11 P21 ~P2j 12 F
CSI: 09/11 (control sequence introducer)
SDF ISJISFI[U\?[I:"F LAY P11 ~Pli: 03/0 ~03/9 (dot numbers in horizontal direction)
P21 ~P2j: 03/0 ~ 03/9 (dot numbers in vertical direction)
I1: 03/11 (middle character)
12: 02/0 (middle character)
F: 05/6 (final character)
The display position of character display is set by position coordinates of left
upper angle, using parameter P1 (1 or multiple codes) and P2 (1 or multiple
codes).
Code sequence: CSI P11 ~ P1i11 P21 ~ P2j I2F
. L CSI: 09/11 (control sequence introducer)
Sbp Set Display Position P11 ~Pli: 03/0 ~ 03/9 (coordinates in horizontal direction)
P21 ~P2j: 03/0 ~ 03/9 (coordinates in vertical direction)
I1: 03/11 (middle character)
12: 02/0 (middle character)
F: 05/15 (final character)
Character dot is set using parameter P1 (1 or multiple codes) and P2 (1 or
multiple codes).
Code sequence: CSI P11 ~P1i 11 P21 ~P2j 12 F
Character CSI: 09/11 (control sequence introducer)
SSM | composition dot P11 ~PIli: 03/0 ~03/9 (dot numbers in horizontal direction)
designation P21 ~P2j: 03/0 ~ 03/9 (dot numbers in vertical direction)
I1: 03/11 (middle character)
12: 02/0 (middle character)
F: 05/7 (final character)
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Control code Function DESCRIPTION

Active position moves towards the next line along line direction in half-
length of line direction of the design frame.

PLD Partially Line Down | When reference point exceeds the display area by this movement, its PLD is
ignored.

Code sequence: CSI 5/11

Active position moves towards the previous line along line direction in half-
length of line direction of the design frame.

PLU | Partialyl Line Up When reference point exceeds the display area by this movement, its PLU is
ignored.

Code sequence: CSI 5/12

Length of operation direction in the character field is set using parameter P1
(1 or multiple codes).

By this operation, active point movement is made by the unit of length of
frame design adding character spacing.

SHS Set Horlzontal Code sequence: CSI P11 ~ P1il1F
Spacing CSI: 09/11 (control sequence introducer)
P11 ~Pli: 03/0 - 03/9 (Dot number in operation direction)
I1: 02/0 (middle character)
F: 05/8 (final character)

Length of line direction of character field is set using parameter P1 (1 or
multiple code).

By this operation, the line movement transition’s unit becomes the length of
the space between the lines added to the frame design.

SVS Set Vertical Spacing | Code sequence: CSI P11 ~P1111 F

CSI: 09/11 (control sequence introducer)

P11 ~PI1I: 03/0 - 03/9 (Dot number in operation direction)
I1: 02/0 (middle character)

F: 05/9 (final character)

Deformation of a character is set using parameter P1 (1 or multiple codes)
and P2 (1 or multiple codes).
Code sequence: CSI P11 ~P1i Il P21 ~P2jI2 F

CSI: 09/11 (control sequence introducer)

GSM dcélfi‘)rsigon P11 ~Pli: 03/0 ~ 03/9 (magnification in line direction x 10)
P21 ~P2j: 03/0 ~ 03/9 (magnification in operation direction x 10)
I1: 03/11 (middle character)
12: 02/0 (middle character)
F: 04/2 (final character)

Colouring block of character is set using parameter P1 (1 code).
CSI: 09/11 (control sequence introducer)
. P1: 03/0 whole display block

GAA | Colouring block 03/1 design frame
I1: 02/0 (middle character)
F: 05/13 (final character)

Designation of superimpose display is made using parameter P1 (1 code) and
designation of Raster colour is made using P2 (4 codes).
Code sequence: CSI P1 11 P21 P22 P23 P24 12 F
CSI: 09/11 (control sequence introducer)
P1: 03/0 background is Raster colour and boxing display
Raster Colour . . .
SRC Designation 03/1 background is transparent and simple superimpose
03/2 background is transparent and superimposed with
hemming
03/3 background is transparent and superimposed with
shadow
I1: 03/11 (middle character)
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Control code Function DESCRIPTION

P21 P22:  03/0 ~ 03/9 (upper 4 bit of colour map address)
P23 P24:  03/0 ~ 03/9 (lower 4 bit of colour map address)
12: 02/0 (middle character)
F: 05/14 (final character)

Relation of colour map and colouring is decided for each service.

Specifies the switching of the subtitle by setting the switching mode on
Parameter P1 (1 code) by setting the switch direction on Parameter P2 (1
code) and by Parameter P3 (one or multiple codes)

Switching method of display of character groups composed by one character
immediately after the switching control code or characters followed
immediately after the switching control code is set. After control to a
character or one character group is finished, it returns to display of normal
overwriting condition.

Code sequence: CSI P1 11 P212 P31 ~P3i13 F

CSI: 09/11 (control sequence introducer)
P1: 03/0 ~ 03/9 switching mode designation
03/0: character group, cut 03/1: character group,
dissolve
TCC | Switch control 03/2: character group, wipe  03/3: character group, roll

03/4: character group, slide 03/5: each character, cut
03/6: each character, dissolve 03/7: each character, wipe

03/8: each character, roll 03/9: each character, slide
P2: 03/0 ~ 03/3 switching, direction

03/0: left to right 03/1: right to left

03/2: up to down 03/3: down to up

P31 ~P3i: 03/0 ~ 03/9 switching time designation
(decimal in 0.1 sec. unit)
I1 ~12: 03/11 (middle character)
13: 02/0 (middle character)
F: 06/2 (final character)
*In P3, 03/0 to 03/9 indicates 0 to 9.

The character font is set using parameter P1 (1 or multiple codes)
Code sequence CSI P11 ~P1ill F

CSI: 09/11 (control sequence introducer)

P11 ~Pli: 03/0 ~ 03/9 font designation (decimal)
CFS Character Font Set I1: 02/0 (middle character)

F: 06/5 (final character)

When font designation is 0, font is not to be set.
Font designation number and actual font correspondence is specified
differently in operational guideline.

Character ornament designation is made using parameter P1 (1 code) and
character ornament colour is set using parameter P2 (4 codes)
Code sequence: CSI P1 11 P21 P22 P23 P24 12 F

CSI: 9/11 (control sequence introducer)
P1: 03/0: without character decoration
03/1: with hemming
ORN [ Ornament Control 03/2: with shade
03/3: with hollow
I1: 3/11 (middle character)

P21 P22:  03/0 ~ 03/9 (upper 4 bit of colour map address)
P23 P24:  03/0 ~ 03/9 (lower 4 bit of colour map address)
12: 02/0 (middle character)

F: 06/3 (final character)
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Control code Function DESCRIPTION

Except for hemming and shade, 11, P2 can be omitted.
Relation of colour map and colouring is decided in each service.

The Character is set using parameter P1 (1 code)
Code sequence: CSIP111 F

CSI: 09/11 (control sequence introducer)
P1: 03/0: standard
03/1: bold character
MDF | Font 03/2: slanted character
03/3: bold slanted character
I1: 02/0 (middle character)
F: 06/4 (final character)

Character field is deformed by character designation. In this case active
position should not be changed.

When DRCS or third-level characters or forth-level characters cannot be
displayed, following defined code sequence is used to display for

substitution.
Code sequence: CSIP1 11 F
CSI: 09/11 (control sequence introducer)
XCS External Character P1: 03/0 definition starts
Set 03/1 definition ends
I1: 02/0 (middle character)
F: 06/6 (final character)

It is placed immediately after DRCS or third or fourth level character code.
When DRCS, third or fourth level character is displayed correctly, code lines
from the definition start to definition end are ignored.

Set built-in sound is replayed using parameter P1 (1 or multiple codes).
Code sequence: CSI P1 ~P1i11 F

CSI: 09/11 (control sequence introducer)
o PI1 ~P1li:  03/0 ~ 03/9 built-in sound designation (decimal)
PRA | Built-in sound replay | . 02/0 (middle character)
F: 06/8 (final character)

Built-in sound played back when built-in sound designation is 0 should be the
same as that of BEL of CO control code.

Set source characters and define alternative characters
Code sequence: CSIP111 F
CSI: 09/11 (control sequence introducer)
P1: 03/0: source character definition start
03/1: source character definition end
03/2: alternative character (alphabet, numeric and katakana)
definition start
03/3: alternative character (alphabet, numeric and katakana)
definition end

ALTERNATIVE 03/4: alternative character (for speech synthesis) definition

ACS start
CHARACTER SET 03/5: alternative character (for speech synthesis) definition
end
I1: 02/0 (middle character)
F: 06/9 (final character)

More than two alternative characters can be defined for one source character.
“Alternative character definition start” is placed immediately after “source
character definition end” or another “alternative character definition end”.
Coding method of alternative character is specified differently in operational
guideline.
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For the purpose of adding a semantic content to a character string of caption,
it is embedded invisible data code string that does not appear in the normal
caption display system. In this control code, it is possible to specify this
invisible data code string, and to specify the caption display string invisible
data link.
Code sequence : CSIP1 11 F
CSI : | 09/11 (Control sequence introducer)
P1 : | 03/0 : Start of invisible embedded data code string
03/1 : End of invisible embedded data code string
UED |Invisible data 03/2 : Start of caption display string invisible data link
Embedded control 03/3 : End of caption display string invisible data link
I1 : [02/0 (Intermediate character)
F : |06/10 (Termination character)

Between <03/0> and <03/1> section, invisible data, that is, code-string
skipped in normal caption display system, not displayed on the screen.
Embedded character string can be arranged any string except the control code
CO0, Cl1. Also, if the character string associated with the non-visible data were
in caption text, it is possible to place the invisible data just before the related
character string, the related character string can be specified by enclosing
<03/2> and <03/3>. In normal caption display system, these code string of
<03/2> and <03/3>, are skipped.

SCS Skip Character Set

Extended control code immediately after SCS can not be process by receiver,
this control code must be skipped to final character of this control code.
Code sequence: CSI F

CSI: 09/11 (control sequence introducer)

F: 06/15 (final character)

Table 7-18 Default macro code strings

Macro code Default macro code string
6/0 ESC 02/4 F1 ESC 02/9 F2 ESC 02/10 F3 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/1 ESC 02/4 F1 ESC 02/9 F4 ESC 02/10 F3 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/2 ESC 02/4 F1 ESC 02/9 02/0 F10 ESC 02/10 F3 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/3 ESC 02/8 F5 ESC 02/9 F7 ESC 02/10 F8 ESC 02/11 02/0 F9 LSO ESC 07/13
6/4 ESC 02/8 F5 ESC 02/9 F6 ESC 02/10 F8 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/5 ESC 02/8 F5 ESC 02/9 02/0 F10 ESC 02/10 F8 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/6 ESC 02/8 02/0 F10 ESC 02/9 02/0 F11 ESC 02/10 02/0 F12 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/7 ESC 02/8 02/0 F13 ESC 02/9 02/0 F14 ESC 02/10 02/0 F15 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/8 ESC 02/8 02/0 F16 ESC 02/9 02/0 F17 ESC 02/10 02/0 F18 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/9 ESC 02/8 02/0 F19 ESC 02/9 02/0 F20 ESC 02/10 02/0 F21 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/10 ESC 02/8 02/0 F22 ESC 02/9 02/0 F23 ESC 02/10 02/0 F24 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/11 ESC 02/4 F1 ESC 02/9 02/0 F11 ESC 02/10 F3 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/12 ESC 02/4 F1 ESC 02/9 02/0 F12 ESC 02/10 F3 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/13 ESC 02/4 F1 ESC 02/9 02/0 F13 ESC 02/10 F3 ESC 02/11 02/0 F9 LSO ESC 07/13
6/14 ESC 02/8 F4 ESC 02/9 F3 ESC 02/10 F2 ESC 02/11 02/0 F9 LS0 ESC 07/13
6/15 ESC 02/8 F2 ESC 02/9 F5 ESC 02/10 02/0 F10 ESC 02/11 02/0 F9 LSO ESC 07/13
Note 1: F1: Kanji F2: Alphanumeric F3: Hiragana F4: Katakana
F5: Mosaic A F6: Mosaic B F7: Mosaic C F8: Mosaic D
F9: Macro F10: DRCS-1 F11: DRCS-2 -
F23: DRCS-14 F24: DRCS-15
Note 2: When macro code is 2/1 to 5/15 and 7/0 to 7/14, default macro code string should be left blank.
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7.2 Universal multi-octet coded Character Set

The Character coding of Universal multi-octet coded Character Set (UCS) shall be in accordance with
ISO/IEC 10646:2014.

7.2.1 Classes and coding structure of character code set

7.2.1.1 Coding architecture and coding structure

The coding architecture shall be based on the 2-octet format and the coding architecture shall be in
compliance with ISO/IEC 10646:2014 Information technology -- Universal Coded Character Set
(UCS). When other characters than those in the Basic Multilingual Plane (BMP) are needed for
reference, UTF-16 or UCS-4 should be used. The coded character set that is valid for this standard
consists of the coded character set defined in ISO/IEC 10646:2014. However, subset defined below
can be used instead of support of whole characters define in ISO/IEC 10646:2014. Which subset use,
and the conversion of a subset and other systems (other subsets, etc.) to be used shall be determined in
operation.

7.2.1.1.1 Basic character set

The basic character set defines the set that consists of the Kanji set, alphanumerical set, Hiragana set,
Katakana set and additional symbols set defined in Clause 7.1.1.22. To reference any character
belonging to Rows 90 to 94 in the Kanji set, the corresponding character defined in the additional
symbols set should be used. For more code values of the characters in the Kanji set, Hiragana set, and
Katakana set, refer to JIS X 0213:2004. For code values of the alphanumerical set, refer to JIS X
0201-1997. For code values of the additional symbols set, refer to Tables 7-19

Table 7-19 Code Values for Added Symbols Set

Cell 1 2 3 4 5 6 7 8 9 10 11 12
Row
85 3402 | E081 | 4EFD | 4EFF | 4F9A | 4FC9 | 509C | 511E | 51BC | 351F | 5307 | 5361
86 9FC5 | 79DA | 7TA1E | 7B7F | 7C31 | 4264 | 7D8B | 7FA1 | 8118 | 813A |FA6D | 82AE
87-89
90 26CC | 26CD | 2757 | 26CF | 26D0 | 26D1 26D2 | 26D5 | 26D3 | 26D4
91 26E3 | 2B56 | 2B57 | 2B58 | 2B59 | 2613 | 328B | 3012 | 26E8 | 3246 | 3245 | 26E9
92 27A1 | 2B05 | 2B06 | 2B07 | 2B2F | 2B2E | E28B | E28C | E28D | E28E | 33A1 | 33A5
93 322A | 322B | 322C | 322D | 322E | 322F | 3230 | 3237 | 337E | 337D | 337C | 337B
94 2160 | 2161 | 2162 | 2163 | 2164 | 2165 | 2166 | 2167 | 2168 | 2169 | 216A | 216B

2 The basic character set includes characters of which operation started before the specification was revised into
4.4 Version.
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Cell | 13 14 15 16 17 18 19 20 21 22 23 24
Row
85 536C | 8A79 | E084 | 544D | 5496 | 549C | 54A9 | 550E | 554A | 5672 | 56E4 | 5733
86 845B | 84DC | 84EC | 8559 | 85CE | 8755 | 87EC | 880B | 88F5 | 89D2 | 8AF6 | 8DCE
87-89
90 EODS | EOD9 26D6 | 26D7 | 26D8 | 26D9 | 26DA
91 0FD6 | 26EA | 26EB | 26EC | 2668 | 26ED | 26EE | 26EF | 2693 | 2708 | 26F0 | 26F1
92 339D | 33A0 | 33A4 | E28F | 2488 | 2489 | 248A | 248B | 248C | 248D | 248E | 248F
93 2116 | 2121 | 3036 | 26BE | E2CD | E2CE | E2CF | E2D0 | E2D1 | E2D2 | E2D3 | E2D4
94 2470 | 2471 | 2472 | 2473 | 2474 | 2475 | 2476 | 2477 | 2478 | 2479 | 247A | 247B
Cell | 25 26 27 28 29 30 31 32 33 34 35 36
Row
85 5734 | FA10 | 5880 | 59E4 | 5A23 | 5A55 | 5SBEC | FA1l | 37E2 | SEAC| 5F34 | 5F45
86 8FBB | 8FF6 | 90DD | 9127 | 912D | 91B2 | 9233 | 9288 | 9321 | 9348 | 9592 | 96DE
87-89
90 26DB | 26DC | 26DD | 26DE | 26DF | 26E0 | 26E1 | 2B55 | 3248 | 3249 | 324A | 324B
91 26F2 | 26F3 | 26F4 | 26F5 | E1C3 | 24B9 | 24C8 | 26F6 | E1IC7 | EIC8 | E1C9 | EICA
92 2490 | E290 | E291 | E292 | E293 | E294 | E295 | E296 | E297 | E298 | E299 | E29A
93 E2D5 | E2D6 | E2D7 | E2D8 | E2D9 | E2DA | E2DB | E2DC | E2DD | E2DE | E2DF | E2EQ
94 247C | 247D | 247E | 247F | 3251 | 3252 | 3253 | 3254 | E383 | E384 | E385 | E386
Cell | 37 38 39 40 41 42 43 44 45 46 47 48
Row
85 SFB7 | 6017 | FA6B | 6130 | 6624 | 66C8 | 66D9 | 66FA | 66FB | 6852 | 9FC4 | 6911
86 9903 | 9940 | 9AD9 | 9BD6 | 9DD7 | 9EB4 | 9EBS
87-89
90 324C | 324D | 324E | 324F 2491 | 2492 | 2493 | EOF8
91 EICB | 26F7 | 26F8 | 26F9 | 26FA | E1DO | 260E | 26FB | 26FC | 26FD | 26FE | E1ID6
92 E29B | E29C | E29D | E29E | E29F | 3233 | 3236 | 3232 | 3231 | 3239 | 3244 | 25B6
93 E2E1 | E2E2 | 2113 | 338F | 3390 | 33CA | 339E | 33A2 | 3371 00BD
94 E387 | E388 | E389 | E38A | E38B | E38C | E38D | E38E | E38F | E390 | E391 | E392




-103 - ARIB STD-B24
Version 6.2-E1

Cell | 49 50 51 52 53 54 55 56 57 58 59 60

Row

85 693B | 6A45 | 6A91 | 6ADB | EO8A | EO8B | EO8C | 6BF1 | 6CEO | 6D2E | FA45 | 6DBF
86

87-89

90 EOF9 | EOFA | EOFB | EOFC | EOFD | EOFE | EOFF | E180 | E181 | E182 | E183 | E184
91 26FF

92 25C0 | 3016 | 3017 | 27D0 | 00B2 | 00B3 | E2A4 | E2AS5 | E2A6 | E2A7 | E2A8 | E2A9

93 2189 | 2153 | 2154 | 00BC | O0BE | 2155 | 2156 | 2157 | 2158 | 2159 | 215A | 2150

94 E393 | E394 | E395 | E396 | E397 | E398 | E399 | E39A | E39B | E39C | 3255 | 3256

Cell | 61 62 63 64 65 66 67 68 69 70 71 72

Row

85 6DCA | 6DF8 | FA46 | 6FSE | 6FF9 | 7064 | FA6C | EO8E | 7147 | 71C1 | 7200 | 739F

86

87-89

90 E185 | E186 | E187 | 2B1B | 2B24 | E18A | E18B | E18C | E18D | E18E | 26BF | E190

91

92 E2AA | E2AB | E2AC | E2AD | E2AE | E2AF | E2B0 | E2B1 | E2B2 | E2B3 | E2B4 | E2BS

93 215B | 2151 | 2152 | 2600 | 2601 | 2602 | 26C4 | 2616 | 2617 | 26C9 | 26CA | 2666

94 3257 | 3258 | 3259 | 325A | 2460 | 2461 | 2462 | 2463 | 2464 | 2465 | 2466 | 2467

Cell | 73 74 75 76 77 78 79 80 81 82 83 84

Row

85 73A8 | 73C9 | 73D6 | 741B | 7421 |FA4A | 7426 | 7T42A | 742C | 7439 | 744B |3EDA

86

87-89

90 E191 | E192 | E193 | E194 | E195 | E196 | E197 | E198 | E199 | E19A | 3299 | E19C

91

92 E2B6 | E2B7 | E2B8 | E2B9 | E2BA | E2BB | E2BC | E2BD | E2BE | E2BF | E2C0 | E2C1

93 2665 | 2663 | 2660 | 26CB | 2A00 | 203C | 2049 | 26C5 | 2614 | 26C6 | 2603 | 26C7

94 2468 | 2469 | 246A | 246B | 246C | 246D | 246E | 246F | 2776 | 2777 | 2778 | 2779
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Cell | 85 86 87 88 89 90 91 92 93 94
Row

85 7575 | 7581 | 7772 | 4093 | 78C8 | 78E0Q | 7947 | 79AE | 9FC6 | 4103
86

87-89

90

91

92 E2C2 | E2C3 | E2C6 | 3247 | E2C4 | E2C5 | 213B

93 26A1 | 26C8 269E | 269F | 266C | E2FB

94 277A | 277B | 277C | 277D | 277E | 277F | 24EB | 24EC | 325B

It is noted that, in Table 7-19, there are characters that are duplicate encoded with the other code
points (This is due to historical reasons). These duplicate encoded characters ensure the round-trip
conversion between UCS and other coding. Such characters are listed below.

~ 90-58(U+E182) and 93-30(U+E2DA) =

- 91-43(U+260E) and 93-91(U+E2FB) &

- 92-07(U+E28B) and 39-15(U+5E74) Year

- 92-08(U+E28C) and 23-78(U+6708) Month
- 92-09(U+E28D) and 38-92(U+65E5) Date

- 92-10(U+E28E) and 17-63(U+5186) Money

It is also noted that there are characters of which code points are incompatible with those in version
6.1 or earlier of this standard. Table 7-20 lists such characters in additional symbol set defined in
version 6.1 of this standard. The code points defined in “Modification to Table 7-19 to make
Additional Symbols Set to comply with JIS X0213:2004 (Table 7-20)” in version 6.1 is applicable
without any changes.
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those in version 6.1 of this standard

Row-Cell Code points in STD-B24 V6.1 | Table7-1?
Table 7-19 Table 7-20 in this version
85-01 E080 3402 3402
85-10 E082 351F 351F
85-14 E083 8AT9 8A79
85-26 585A FA10 FA10
85-32 E085 FAll FAll
85-33 E086 37E2 37E2
85-39 E087 N/A FAGB
85-46 E088 N/A 6852
85-47 E089 N/A 9FC4
85-59 6DBF FA45 FA45
85-63 6E1A FA46 FA46
85-67 E08D N/A FA6C
85-78 7422 FA4A FA4A
85-84 EOSF 3EDA 3EDA
85-88 E090 4093 4093
85-93 E091 N/A 9FC6
85-94 E092 N/A 4103
86-01 E093 N/A 9FC5
86-06 E094 4264 4264
86-11 E095 N/A FA6D
90-01 E0C9 N/A 26CC
90-02 EOCA N/A 26CD
90-03 EOCB N/A 2757
90-04 EOCC N/A 26CF
90-05 EOCD N/A 26D0
90-06 EOCE N/A 26D1
90-08 E0DO N/A 26D2
90-09 EODI N/A 26D5
90-10 EOD2 N/A 26D3
90-11 EOD3 N/A 26D4
90-20 EODC N/A 26D6
90-21 EODD N/A 26D7
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90-22 EODE N/A 26D8
90-23 EODF N/A 26D9
90-24 EOEOQ N/A 26DA
90-25 EOE1 N/A 26DB
90-26 EOE2 N/A 26DC
90-27 EOE3 N/A 26DD
90-28 EOE4 N/A 26DE
90-29 EOES N/A 26DF
90-30 EOE6 N/A 26E0
90-31 EOQE7 N/A 26E1
90-32 EOES N/A 2B55
90-33 EOE9 N/A 3248
90-34 EOEA N/A 3249
90-35 EOEB N/A 324A
90-36 EOEC N/A 324B
90-37 EOED N/A 324C
90-38 EOEE N/A 324D
90-39 EOEF N/A 324E
90-40 EOFO0 N/A 324F
90-45 EQOF5 N/A 2491
90-46 EOF6 N/A 2492
90-47 EQF7 N/A 2493
90-64 E188 N/A 2BIB
90-65 E189 N/A 2B24
90-71 E18F N/A 26BF
90-83 E19B N/A 3299
91-01 E1A7 N/A 26E3
91-02 E1A8 N/A 2B56
91-03 E1A9 N/A 2B57
91-04 E1AA N/A 2B58
91-05 E1AB N/A 2B59
91-06 E1AC N/A 2613
91-07 E1AD N/A 328B
91-08 E1AE N/A 3012
91-09 E1AF N/A 26E8
91-10 E1BO N/A 3246
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91-11 E1B1 N/A 3245
91-12 EIB2 N/A 26E9
91-13 EIB3 N/A OFD6
91-14 E1B4 N/A 26EA
91-15 EIB5 N/A 26EB
91-16 E1B6 N/A 26EC
91-17 EIB7 N/A 2668
91-18 E1B8 N/A 26ED
91-19 E1B9 N/A 26EE
91-20 EIBA N/A 26EF
91-21 EIBB N/A 2693
91-22 EIBC N/A 2708
91-23 E1BD N/A 26F0
91-24 E1BE N/A 26F1
91-25 E1BF N/A 26F2
91-26 E1CO N/A 26F3
91-27 EIC1 N/A 26F4
91-28 EIC2 N/A 26F5
91-30 EIC4 N/A 24B9
91-31 E1C5 N/A 24C8
91-32 E1C6 N/A 26F6
91-38 E1CC N/A 26F7
91-39 E1CD N/A 26F8
91-40 E1CE N/A 26F9
91-41 E1CF N/A 26FA
91-43 E1D1 N/A 260E
91-44 E1D2 N/A 26FB
91-45 E1D3 N/A 26FC
91-46 E1D4 N/A 26FD
91-47 E1D5 N/A 26FE
91-49 E1D7 N/A 26FF
92-01 E285 N/A 27A1
92-02 E286 N/A 2B05
92-03 E287 N/A 2B06
92-04 E288 N/A 2B07
92-05 E289 N/A 2B2F
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92-06 E28A N/A 2B2E
92-47 E2A0 N/A 3244
92-52 E2A1 N/A 27D0
92-53 E2A2 N/A 00B2
92-54 E2A3 N/A 00B3
92-86 00AE E3A7 E2C3
92-87 00A9 E3A8 E2C6
92-88 E2C3 N/A 3247
92-91 E2C6 N/A 213B
93-13 E2CA N/A 2116
93-14 E2CB N/A 2121

93-16 E2CC N/A 26BE
93-49 E2E5 N/A 2189
93-60 E2E6 N/A 2150
93-62 E2E7 N/A 2151

93-63 E2E8 N/A 2152

93-67 E2E9 N/A 26C4
93-68 E2EA N/A 2616
93-69 E2EB N/A 2617
93-70 E2EC N/A 26C9
93-71 E2ED N/A 26CA
93-76 E2EE N/A 26CB
93-77 E2EF N/A 2A00
93-79 E2F0 2049 2049
93-80 E2F1 N/A 26C5
93-81 E2F2 N/A 2614
93-82 E2F3 N/A 26C6
93-83 E2F4 N/A 2603

93-84 E2F5 N/A 26C7
93-85 E2F6 N/A 26A1
93-86 E2F7 N/A 26C8
93-88 E2F9 N/A 269E
93-89 E2FA N/A 269F
94-29 E2FF 3251 3251

94-30 E380 3252 3252
94-31 E381 3253 3253
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94-32 E382 3254 3254
94-59 E39D 3255 3255
94-60 E39E 3256 3256
94-61 E39F 3257 3257
94-62 E3A0 3258 3258
94-63 E3Al 3259 3259
94-64 E2A2 325A 325A
94-91 E3A3 24EB 24EB
94-92 E3A4 24EC 24EC
94-93 E3AS 325B 325B

7.2.1.1.2 JIS X0213 compliant set
Repertoire of this set consists of JIS X0213:2004, JIS X0201-1997 and those defined in clause 7.1.1.2.

7.2.1.1.3 BMP set
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This character set is to handle the JIS X0213 compliant set specified in clause 7.2.1.1.2 within the
Basic Multilingual Plane (BMP). For this purpose, characters in Plane 1 and 2, are re-allocated to the
Private Use Area (PUA).Table 7-21 shows Kanji allocated in these Planes in JIS X0213:2004 with

their reassigned values in PUA.
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Table 7-21 Kanji reassigned to PUA

Plane- Code Plane- Code Plane- Code Plane- Code
row-cell point row-cell point row-cell point row-cell point
1-14-2 E760 2-3-17 E784 2-8-27 E7A9 2-14-54 E7CE
1-15-34 E761 2-3-18 E785 2-8-31 E7AA 2-14-55 E7CF
1-15-44 E762 2-3-24 E786 2-8-32 E7AB 2-14-59 E7D0
1-15-64 E763 2-3-31 E787 2-8-37 E7AC 2-14-87 E7D1
1-15-91 E764 2-3-33 E788 2-8-40 E7AD 2-14-88 E7D2
1-47-52 E7F4 2-3-42 E789 2-8-42 E7AE 2-15-10 E7D3
1-47-67 E765 2-3-50 E78A 2-8-43 E7AF 2-15-31 E7D4
1-47-78 E766 2-3-51 E78B 2-8-59 E7B0 2-15-32 E7D5
1-85-26 E767 2-3-57 E78C 2-8-70 E7B1 2-15-34 E7D6
1-85-82 E768 2-3-60 E78D 2-8-76 E7B2 2-15-35 E7D7
1-86-9 E769 2-3-87 E78E 2-12-2 E7B3 2-15-46 E7D8
1-86-18 E76A 2-4-10 E78F 2-12-11 E7B4 2-15-57 E7D9
1-86-64 E76B 2-4-17 E790 2-12-16 E7B5 2-15-65 E7DA
1-87-76 E76C 2-4-18 E791 2-12-48 E7B6 2-15-73 E7DB
1-88-94 E76D 2-4-26 E792 2-12-69 E7B7 2-15-74 E7DC
1-89-9 E76E 2-4-29 E793 2-12-77 E7BS8 2-15-80 E7DD
1-89-39 E76F 2-4-57 E794 2-12-82 E7B9 2-15-85 E7DE
1-89-52 E770 2-4-60 E795 2-13-4 E7BA 2-78-3 E7DF
1-89-78 E771 2-4-62 E796 2-13-9 E7BB 2-78-20 E7E0
1-90-61 E772 2-4-67 E797 2-13-10 E7BC 2-78-41 E7E1
1-91-19 E773 2-4-74 E798 2-13-18 E7BD 2-78-60 E7E2
1-91-41 E774 2-4-75 E799 2-13-20 E7BE 2-78-62 E7E3
1-91-76 E775 2-4-82 E79A 2-13-21 E7BF 2-78-63 E7E4
1-92-41 E776 2-4-84 E79B 2-13-25 E7C0 2-78-64 E7E5
1-92-49 E777 2-4-85 E79C 2-13-54 E7C1 2-79-18 E7E6
1-94-70 E778 2-5-5 E79D 2-13-93 E7C2 2-79-39 E7E7
2-1-1 E779 2-5-18 E79E 2-14-3 E7C3 2-79-45 E7E8
2-1-11 E77A 2-5-30 E79F 2-14-4 E7C4 2-79-65 E7E9
2-1-14 E77B 2-5-36 E7A0 2-14-26 E7C5 2-79-68 E7EA
2-1-22 E77C 2-5-39 E7Al 2-14-28 E7C6 2-80-2 E7EB
2-1-38 E77D 2-5-53 E7A2 2-14-29 E7C7 2-80-19 E7EC
2-1-80 E77E 2-5-54 E7A3 2-14-34 E7C8 2-80-25 E7ED
2-1-87 E77F 2-5-94 E7A4 2-14-35 E7C9 2-80-51 E7EE
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2-1-89 E780 2-8-16 E7AS 2-14-36 E7CA 2-80-91 E7EF
2-3-2 E781 2-8-23 E7A6 2-14-39 E7CB 2-81-14 E7F0
2-3-5 E782 2-8-24 E7A7 2-14-41 E7CC 2-81-16 E7F1
2-3-7 E783 2-8-26 E7A8 2-14-53 E7CD 2-81-21 E7F2
Plane- Code Plane- Code Plane- Code Plane- Code
row-cell point row-cell point row-cell point row-cell point
2-81-36 E7F3 2-84-34 E8IA 2-88-34 E841 2-91-58 E868
2-81-61 E7F4 2-84-47 E81B 2-88-54 E842 2-91-60 E869
2-81-65 E7F5 2-84-73 E81C 2-88-67 E843 2-91-61 E86A
2-81-70 E7F6 2-84-75 E81D 2-88-87 E844 2-91-65 E86B
2-81-73 E7F7 2-84-82 E8IE 2-88-89 E845 2-91-69 E86C
2-81-85 E7F8 2-84-85 E8IF 2-88-90 E846 2-91-71 E86D
2-81-87 E7F9 2-84-89 E820 2-89-5 E847 2-91-73 E86E
2-81-90 E7FA 2-85-21 E821 2-89-15 E848 2-91-81 E86F
2-82-1 E7FB 2-85-26 E822 2-89-18 E849 2-92-2 E870
2-82-3 E7FC 2-85-38 E823 2-89-25 E84A 2-92-3 E871
2-82-4 E7FD 2-85-54 E824 2-89-34 E84B 2-92-24 E872
2-82-8 E7FE 2-85-56 E825 2-89-40 E84C 2-92-34 E873
2-82-12 E7FF 2-85-58 E826 2-89-57 E84D 2-92-44 E874
2-82-29 E800 2-85-61 E827 2-89-62 E84E 2-92-54 E875
2-82-40 E801 2-85-63 E828 2-89-70 E84F 2-92-57 E876
2-82-59 E802 2-85-67 E829 2-89-75 E850 2-92-61 E877
2-82-85 E803 2-85-74 E82A 2-89-90 E851 2-92-86 E878
2-82-86 E804 2-85-80 E82B 2-89-94 E852 2-93-12 E879
2-83-18 E805 2-85-83 E82C 2-90-1 E853 2-93-43 E87A
2-83-29 E806 2-86-36 E82D 2-90-12 E854 2-93-44 E87B
2-83-30 E807 2-86-46 E82E 2-90-15 E855 2-93-57 E87C
2-83-32 E808 2-86-61 E82F 2-90-47 E856 2-93-59 E87D
2-83-50 E809 2-86-85 E830 2-90-48 E857 2-93-61 E87E
2-83-61 E80A 2-86-94 E831 2-90-55 E858 2-93-71 E87F
2-83-62 E80B 2-87-1 E832 2-90-69 E859 2-93-77 E880
2-83-83 E80C 2-87-2 E833 2-90-70 E85A 2-93-80 E881
2-83-84 E80D 2-87-19 E834 2-90-81 E85B 2-94-5 E882
2-83-85 E80E 2-87-22 E835 2-90-82 E85C 2-94-9 E883
2-83-87 E80F 2-87-68 E836 2-90-94 E85D 2-94-11 E884
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2-83-91 E810 2-87-69 E837 2-91-1 E85E 2-94-18 E885
2-83-93 E811 2-87-75 E838 2-91-12 E85F 2-94-21 E886
2-84-2 E812 2-87-78 E839 2-91-13 E860 2-94-51 E887
2-84-4 E813 2-87-83 E83A 2-91-22 E861 2-94-56 E888
2-84-7 E814 2-88-9 E83B 2-91-23 E862 2-94-58 E889

2-84-14 E815 2-88-10 E83C 2-91-29 E863 2-94-78 E88A

2-84-15 E816 2-88-12 E83D 2-91-30 E864 2-94-80 E88B

2-84-20 E817 2-88-20 E83E 2-91-46 E865 2-94-82 E88C

2-84-21 E818 2-88-28 E&3F 2-91-47 E866 2-94-86 E88D

2-84-29 E819 2-88-30 E840 2-91-55 E867

7.2.1.2 Supplemental characters (Gaiji)

Any Gaiji character code shall be a 2-octet code.

The Gaiji character code set shall be the DRCS-0 set. The DRCS-0 set is defined as a table consisting
of 2-octet codes, representing 3328 characters from Row EC, Cell 00 to Row F8, Cell FF.

DRCS pattern data shall be coded in compliance with Annex D Coding of DRCS pattern data.

7.2.2 Coding of control code
Way of presentation of characters is controlled by using the CO and C1 control code defined in Table
7-14, Table 7-15, and Table 7-16.

7.2.2.1 CO control code

Structure and function of CO control code are defined in Table 7-14 and Table 7-15 respectively.
Parameters of the control code are transmitted immediately after each code if needed. When UCS is
used, LSO, LS1, SS2, SS3 are not used.

7.2.2.2 C1 control code
Structure and function of C1 control code are defined in Table 7-14 and Table 7-16 respectively.
Parameters of the control code are transmitted immediately after each code if needed.

7.2.2.3 CSI
Control sequence led by CSI (Control sequence introducer) in the C1 control code is defined in Table
7-17.

7.2.3 Character encoding scheme

Character encoding scheme when using the UCS character set shall be as follows.
UTF-8 and UTF-16 specified in ISO/IEC 10646:2014 should be employed for transmission.

7.2.3.1 UTF-16

When transmitting data by UTF-16, byte order is the high byte first. That is, the big endian format
shall be used. In order to indicate the encoding scheme, it should not be omit byte order mark.

When transmitting a control code by UTF-16, CO control code value of the code from 0x00 to Ox1F is
transmitted using from (0000 0000)(0000 0000)[00 00] to (0000 0000)(0001 1111)[00 1F]. C1 control
code value of the code from 0x80 to 0x9F is transmitted using from (0000 0000)(1000 0000)[00 80] to
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(0000 0000)(1001 1111)[00 9F].

7.2.3.2 UTF-8

When transmitting data by UTF-8, byte order mark shall not be used. When transmitting a control
code by UTF-8, CO control code value of the code from 0x00 to Ox1F is transmitted using from (0000
0000)[00] to (0001 1111)[1F]. C1 control code value of the code from 0x80 to Ox9F is transmitted
using from (1100 0010)(1000 0000)[C2 80] to (1100 0010)(1001 1111)[C2 9F].

Parameters that following the CO and/or C1 control code, and parameters following the CSI are
transmitted in the same value of 1 byte.

7.3 Shift-JIS Character Codes

Any character coding using Shift-JIS shall be in compliance with Appendix 1 of JIS X0208:1997.
Note that the characters in the range from Row 90 to Row 94 of the Kanji Character Set (2-byte code)
specified in ARIB STD-BS5 “Data Multiplex Broadcasting System for the Conventional Television
using the Vertical Blanking Interval” (Ver. 1.0, 96 Aug. 6) are added to Kanji Character Set. The
character set of Shift JIS are shown in Table 7-22.

Table 7-22 Shift-JIS Code Set

Code Set Character Set Remarks
Single-byte (Halfwidth) Characters JIS X 0201-1997
Byte range: (JIS Roman Characters and Halfwidth Katakana)
21~7F, A1~DF
Double-byte Characters JIS X 0208-1997
First byte range: (Those of ARIB-STD-BS5 Kanji character set is
81~9F,EO~EF allocated to Rows 90 to 94 [Free Area].)
Second byte range:
40~7E,80~FC
Control Codes Space character (20)
Delete character (7F)
Carriage Return/Line Feed (0D0A)
Tab (09)
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Chapter 8 Coding of graphics display command

8.1 Geometric

Coding of graphics display command by geometric should be the extended format based on that of
ARIB STD-B5 "DATA MULTIPLEX BROADCASTING SYSTEM FOR THE CONVENTIONAL
TELEVISION USING THE VERTICAL BLANKING INTERVAL "(Ver. 1.0, '96 Aug. 6).

8.1.1 Code set of graphics by geometric graphics display

Code set of graphics by geometric display should be graphics command code set, geometric
macrocode set, CO control code, and C1 control code. Each of them should be called into GL code
area of 8 bit code table, GR code area, CO control code area and C1 control code area, respectively.

8.1.2 Coding of graphics display command code set

Structure of graphics display command code set should be as shown in figure §-3.

Graphics display command executes using opcode and zero, one or more operand which is transmitted
successively to the opcode.

Opcode specifies type of command and operand specifies content of the command.

8.1.2.1 Structure of operand

8.1.2.1.1 Operand structure of each command

Operand structure of each command is shown in Table 8-1.

8.1.2.1.2 Operand structure of each operand type

Fixed operand length is one byte or more and specified by opcode. The Single-value operands consist
of one to four bytes as determined by the domain command. The multi-value operands consist of one
to eight bytes as determined by the domain command. As for the operand structure, when it is used to
specify coordinate value ,the operand structure should be as shown in Figure 8-4 and when it is used to
specify colour (SET COLOR), the operand structure should be as shown in figure 8-5. Coordinates
should be within the unit screen and positive value is specified by binary decimal, and negative value
is specified by two’s complement notation.

8.1.2.2 Control commands

8.1.2.2.1 DOMAIN
A) Operand structure of DOMAIN

Operand of DOMAIN is composed of a 1 byte fixed format operand followed by a multi value
operand.

B) Function and indicating method of fixed format operand

As for fixed format operand, one value operand length of each command is specified by b2 and
b1, as for multi value operand the length is specified by b5 to b3, and dimensionality is specified
by b6. Each indicating method is as shown in Tables 8-2 to 8-4.

C) Function of multi value operand and indication method

Multi value operand specifies logical picture element size.
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The logical picture element size is specified in case of drawing POINT, LINE, RC, RECT and
POLY.
Default logical picture element size should be "0" for both dx and dy.

In this case, drawing point should be upper left corner and minimum picture element size
specified by the receiver display mode is drawn as the logical picture element size. Therefore in
case of 1920 x 1080 and 1280 x 720, the logical picture element size is 1/2048 and in case of
960 x 540 and 720 x 480, it is 1/1024.

D) Relation between drawing point and drawing position

Relation between drawing point and drawing position should be as shown in Figure 8-6.
E) Effective period of indication by DOMAIN

Indication by DOMALIN is effective until RESET or new indication is made.
F) Process when specified operand length and actual data length differs

When operand length of each command is shorter than the length specified by DOMAIN, b6 to
bl in lacked byte is considered as "0". When operand length of each command is longer than the
length specified by DOMALIN, additional operand in Table 8-1 should be applied. Multi value
operand length of the DOMALIN itself is specified by fixed format operand of DOMAIN.

8.1.2.2.2 TEXTURE

Operand should be 1 byte fixed format operand and the structure is as shown in Figure 8-1.

B3 B7 B6 | B5 | B4 B3 B2 | BI
0 1 Texture pattern Highlight Line texture

Figure 8-1 Operand structure of TEXTURE

A) Function of line texture

Line texture specifies the type of drawing line (hereafter referred to as "line type") and the
structure is shown in Table 8-5.

Specified line type is used when drawing LINE, ARC and RECT of the outline drawing and
POLY.

It is not used for highlight.
Relation between line type and logical picture element size is shown in Figure 8-7.

Start point and end point of line and arc, and each vertex point of polygon should necessarily be
drawn and never kept blank. When dx of logic picture element size is "0", all lines except
vertical line should be solid line and when dy is "0", all lines except horizontal line should be
solid line.

In colour mode 1 specified by SELECT COLOR, only the drawing area by line texture should
be drawn in forward colour and in colour mode 2, drawing area is drawn in forward colour and
lines between drawing areas are drawn in background colour.

B) Function of highlight

Highlight specifies whether the outline exist or not when ARC, RECT, and POLY are drawn in
filled mode. In case of "1", outline is applied and in case of "0", outline is not applied. However,
for chord of the ARC, outline is not applied.

Line type should be solid line of logical picture element width, regardless of line texture
indication.
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As for colour, the colour is black when the colour mode is 1, and background colour when the
colour mode is 2.
C) Function of texture pattern
Structure of texture pattern is shown in figure 8-8.
Texture pattern is used for fill out pattern of ARC, RECT and POLY.

In case of fill out, specified pattern by the texture pattern is filled in all inside area including
outline area, without drawing outline.

In case of colour mode 1, only drawn part is drawn in forward colour and in case of colour mode
2, drawn part is drawn in forward colour and the other part is drawn in background colour.

8.1.2.2.3 SET COLOR
SET COLOR specifies colour map data and the structure of operand is shown in figure 8-5.

Colour map address should be the value specified by SELECT COLOR and in case of colour mode 2,
it should be the value specifies as forward colour.

When there are plural multi value operands, the colour map address is regarded as incremented
respectively.

When operand is omitted, it should be transparent. (Allocate colour map address so that o value = 0%)

8.1.2.2.4 SELECT COLOR

SELECT COLOR specifies colour mode and drawing colour by the single value operand (2 byte) of
one or two and the structure is shown in figure 8-9.

When one value operand is single, colour mode is 1 and specifies forward colour.

One value operand specifies pallet number with b1, b2 (LSB) of the first byte and bl (MSB), b2 of the
second byte by binary value and specifies colour map lower address with b3 (MSB) to b6 (LSB) of the
first byte.

Pallet number should be 0 to 15.

When there are two one-value operands colour mode is 2. The first operand specifies forward colour
and the second operand specifies background colour.

8.1.2.2.5 BLINK
BLINK specifies to change colour for the colour map.
Structure of operand consist of single one-value operand and three fixed-operands.

Single value operand specifies the colour specified by blink (hereafter referred as "blink-to") as colour
map address. The first fixed operand specifies the period (hereafter referred to as "ON interval")
during the colour of blink-to. The second fixed operand specifies the period (hereafter referred to as
"OFF interval") during the colour of currently specified by the SELECT COLOR (hereafter referred as
"blink-from"). The third fixed operand specifies the start delay time of blink which is specified
previously, using multiple of the unit of 0.1 sec. (max. 63).

When ON interval or OFF interval is "0", present drawing colour is set as the blink-from colour and
finishes the blink process where the colour specified by the first operand of this command as the blink-
to colour.
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When all operands are omitted, all blinks where the current drawing colour is set as the blink-from
colour terminate.

Blink process, which is simultaneously defined, should be 16 or less.

8.1.2.2.6 RESET

RESET initializes DOMAIN, BLINK, TEXURE and the macro statement of geometric macrocode
set.

RESET has 2 byte of fixed operand and specifies initialization of DOMAIN by b1 of the first byte,
BLINK by b2, TEXTURE by b4, and geometric macrocode set by b5 of the second byte. Other
bits are undefined.

When each bit is "1", it is in default condition and when "0", initialization of respective item is not
made.

8.1.2.2.7 SET PATTERN

SET PATTERN has function to specify line texture and pattern texture in picture element unit, in
place of TEXTURE. Operand is composed of multi value operand. Basic structure of operand
consist of 3 bytes and should be as shown in figure 8-2.

Picture element used in SET PATTERN should be the minimum picture element specified by the
receiver display mode, which is not affected by DOMAIN.

First operand

B8 B7 B6 | B5 B4 | B3 | B2 | Bl
0 1 Pattern type Pattern data

Second operand

B8 B7 B6 | B5 | B4 | B3 | B2 | B1
0 1 Pattern data

Third operand
B$ B7 B6 | BS | B4 | B3 | B2 | BI
0 1 Pattern data

Figure 8-2 Structure of SET PATTERN operand

B6 and b5 of the first operand specifies the pattern type. When b6, b5 = 0,0, it specifies line pattern
(repetition of 16 picture elements) type. When b6, b5 = 0,1, it specifies fill pattern (repetition of 8
picture elements). When b6, b5 = 1,0, it specifies fill pattern (repetition of 16 picture element). B6,
b5 =1,1 is undefined.

In each pattern data bit, "1" specifies picture element to draw, and "0" specifies background colour.

In each fill pattern type, b4 of the first operand is set as MSB and scanning is done in such way
that MSB is pointed at the top left then it is scanned from the left to the right , from the top to the
bottom.

Operand structure and function of each pattern type is as follows.
A) Line pattern
In the line pattern, line texture is specified by 16 bit data in 3-byte operand.
Specified line texture is used when drawing LINE, and ARC, RECT of outline form and POLY.
It is not used for highlight.
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Line, or start point and end point of the arc and each vertex of polygon should be drawn and
blank is not allowed.

In the colour mode 1 which is specified by SELECT COLOR, only drawing area with line
texture is drawn with forward colour, and in the colour mode 2, drawing area is drawn with
forward colour and line between drawing areas is drawn in background colour.

B) Fill pattern (repetition of 8 picture elements)

Fill pattern specifies pattern texture for fill out. Pattern texture in case of 8-picture element
repetition is structured by repeating rectangle texture data of dx = 8-picture element, dy = 2-
picture element for necessary times and by piling them up in y direction. For example, when
defining pattern texture of dx = 8-picture element, dy = 8-picture element, it consists of 12 byte
in total, that is ,4 sets of 3 byte-operand.

In colour mode 1 specified by SELECT COLOR, drawing area by pattern texture is drawn with
forward colour and in colour mode 2, drawing area is drawn with forward colour and line
between drawing areas is drawn in background colour.

C) Fill pattern (16 picture elements repetition)

Fill pattern specifies pattern texture for fill out. Pattern texture in case of 16-picture element
repetition is structured by repeating data of dx = 16-picture element, dy = 1-picture element for
necessary times. For example, when defining pattern texture of dx = 16-picture element, dy =
16-picture element, it consists of 48 byte operand in total, that is 16 sets of 3 byte-operand.

In colour mode 1 specified by SELECT COLOR, drawing area by pattern texture is drawn in
forward colour and in colour mode 2, drawing area is drawn with forward colour and line
between drawing areas is drawn in background colour.

8.1.2.3 Drawing command

8.1.2.3.1 POINT
POINT establishes the coordinate of drawing and draws a point.

Specifying the coordinate is made using absolute coordinates value (X, Y) on the unit screen or
relative coordinate value (dx, dy) from the point drawn immediately before by one multi-value
operand.

After POINT is executed, the drawing point moves to the last specified point.

Coordinate of drawing point specifies inside of the square area which is composed of the points (-1, -
1), (-1, 2), (2, 2), (2, -1). When drawing is specified to draw exceeding the main text display area,
geometric graphics drawn out of text display area, is not displayed. (This should be applied to the
following drawing commands.)

Type and operation of POINT is as shown in Table 8-6.

8.1.2.3.2 LINE

Line is drawn using current colour and line texture specified by the size of logic picture element from
the start point to the end point.

Start point is the point specified by absolute coordinates value (X, Y) or current drawing point and end
point is the point specified by absolute coordinates value (X, Y) or relative coordinates value (dx, dy).

After line is executed, end point will be the new current drawing point.

Type and operation of LINE is as shown in Table 8-7.
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8.1.2.3.3 ARC
ARC draws circle or segment of circle.

Start point of arc is the point specified by the absolute coordinates value (X, Y) or current drawing
point. Intermediate point and end point are specified by the relative coordinates value (dx, dy) from
the start point and the intermediate point, respectively.

After ARC is executed, end point will be the new current drawing point.

When start point, intermediate point and end point is aligned, draw a straight line between the start
point and end point.

When start point and intermediate point coincides or when intermediate point and end point coincides,
draw a straight line.

When start point and end point coincides, draw a circle whose diameter is from the start point to the
intermediate point.

When end point is omitted, draw a circle regarding the start point as end point.
Even if highlight is specified, the chord is not highlighted.
Type and operation of ARC is as shown in Table 8-8.

8.1.2.3.4 RECT
RECT draws a rectangular area with width (dx) and height (dy) from the start point.

Start point is the point specified by the absolute coordinate value (X, Y) or current drawing point and
the width and the height are specified by the relative coordinate value (dx, dy) from the start point.

After RECT is executed drawing point moves from the start point to dx toward X direction and Y
direction does not change.

Type and operation of RECT is as shown in Table 8-9.

8.1.2.3.5 POLY
POLY draws polygon by specifying coordinates of three or more vertices.
Start point is the point specified by the absolute coordinate value (X, Y) or current drawing point.

Polygon should be a single closed area and its vertex should be specified by the relative coordinate
value (dx, dy) from the previous vertex and next vertex is specified as such.

Numbers of vertices should be 256 maximum.
End point and start point should coincide and coordinate value of the end point is not specified.

Type and operation of POLY is as shown in Table 8-10.

8.1.3 Geometric macrocode set
Geometric macrocode set should be from 10/0 to 15/15.

All default macro statement should be NUL.
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8.1.4 Coding of control function
8.1.4.1 CO control code
CO0 control code should be only NUL and CS shown in Table 7-11.

However, CS should be used only within sentence indication area.

8.1.4.2 C1 control code
C1 control code should be only MACRO and TIME shown in Table 7-11.

However, parameters of macro definition start, macro definition start and execution and macro
definition end in this case should be 05/0, 05/1 and 05/15 respectively and macro number should be
from 02/0 to 07/15.
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B7 0 0 T T T T
B6 1 1 0 0 1 1
B5 0 1 0 1 0 1
B4 B3 | B2 ] BI 2 3 4 5 6 7
RECT
ol oo o] o|RESET SUTLINED
RECT
ololo| 1] 1 |poMaN SELED
SET & RECT
0po 1o} 2 OUTLINED
SET & RECT
ol o] 1| 1] 3 |TEXTURE R
POINT SET POLY
0 110101 4 1|4ps OUTLINED
POINT SET POLY
O oS |ReL FILLED
o 1 1 o ¢ [PONT SET & POLY
ABS OUTLINED
o | 111 1[5 [PonT SET & POLY
REL FILLED
Value data
1] olol| o] g |LINE
ABS
LINE
tlolol ]9 g
SET & LINE
tlo |1 ]ofof3EL
SET & LINE
o[ | RE
ARC
oo |2 | a8 cimeD SET COLOR
ARC
TR I R (R ER Eac SET PATTERN
SET & ARC
TR R T N RV i A SELECT COLOR
SET & ARC
oo fas [ S BLINK
— A )
—
Opcode Operand

Figure 8-3 Graphics display command code
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Table 8-1 Structure of operand and additional operand for each command

Command structure of operand Additional operand
RESET Fixed (2 byte) Invalid
DOMAIN Fixed (1 byte) and multi-value | Invalid
TEXTURE Fixed (1 byte) Invalid
POINT Multi-value Understood as operand with the same opcode
LINE Multi-value Understood as operand with the same opcode
ARC Multi-value Understood as operand with the same opcode
RECT Multi-value Understood as operand with the same opcode
POLY Multi-value Understood as operand with the same opcode
SET COLOR Multi-value Understood as operand with the same opcode
SET PATTERN Multi-value Understood as operand with the same opcode
SELECT COLOR | Single value Invalid
BLINK Single value and fixed (3-bite) | Invalid
BS B7 B6 B5 B4 B3 B2 Bl
[ |1 + | MSB | + | MSB |
[ |1 | | LSB | | LSB
X or dx Y or dy
Specified operand length
Note 1: <+ specifies code bit length and in case of positive, specifies "0" and negative, "1".
Note 2: In the following table including appendix, MSB is the most significant bit and LSB is the least
significant bit.
Figure 8-4 Structure of operand when coordinates value is designated
B8 B7 B6 B5 B4 B3 B2 Bl
[ [1 |[MSB |[MSB [MSB | | | |
Y Cr Cb Y Cr Cb
[ |1 | | | | LSB [ LSB | LSB
Y Cr Cb Y Cr Cb

EA

Figure 8-5 Structure of operand when colour indication is used

Specified operand length
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Table 8-2 Single value operand length

B2 Bl Single value operand length
0 0 1
0 1 2 (default)
1 0 3
1 1 4

Note: On and after this table, default means the condition after initialize.

Table 8-3 Multi-value operand length

B5 | B4 [ B3 | Multi-valued operand length
0 0 0 1
0 0 1 2
0 1 0 3
0 1 1 4 (default)
1 0 0 5
1 0 1 6
1 1 0 7
1 1 1 8

Table 8-4 Dimension

B6 Dimension

2 dimensional (default)
1 Undefined

Drawing point

AN

Drawing position

dx >0 dx <0 dx >0 dx <0
dy>0 dy>0 dy<0 dy <0

Figure 8-6 Drawing point and drawing position
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Table 8-5 Structure of line texture

B2 Bl Line type
0 0 Solid line (default)
0 1 Dotted line
1 0 Broken line
1 1 Dotted and broken line
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Solid line

@R § e

-
Dotted line ‘
® 0 0! $o

hd_):‘ dx .

Ol
dx
Broken line

[ g
3xdx 3xdx .

»
»

3xdy

Dotted and broken line .
o

Figure 8-7 Relation between line type and size of logical picture element
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B6 B5 B4 | Texture pattern
0 0 0 | Complete fill out (default)
0 0 1 Vertical hatching
0 1 0 | Horizontal hatching
0 1 1 | Cross hatching

Note: Fill out pattern of texture pattern should be as follows. When both dx and dy are
0, it is completely filled out.

Completely filled out

dy

Vertical hatching Horizontal hatching

Cross hatching

Figure 8-8 Structure of texture pattern
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B8 B7 B6 BS B4 B3 B2 Bl

——- 1 Forward colour
— 1 0 0 0 0

— 1 Background colour
—- 1 0 0 0 0

Note: Background colour is used only when there are two one-value operands.

Figure 8-9 Structure of SELECT COLOR

Table 8-6 Type and operation of POINT

Type of point

Operation

POINT SET ABS
(One multi-value operand)

Drawing point is set to the absolute coordinate-value specified by the
operand but drawing is not executed.

POINT SET REL
(One multi-value operand)

New drawing point of the relative coordinates value specified by the
operand is set in addition to the coordinates value of the current drawing
point but drawing is not executed.

POINT ABS
(One multi-value operand)

Drawing point is set to the absolute coordinate-value specified by the
operand and drawing is executed by the forward colour with logical
picture element size.

POINT REL
(One multi-value operand)

Drawing point is set to the relative coordinate-value from the current
drawing point specified by the operand and drawing is executed by the
forward colour with logical picture element size.

Note: Comments in the parentheses indicate type and number of operand.
Same as in Tables 8-7 to 8-9.

Table 8-7 Type and operation of LINE

Type of LINE

Operation

LINE ABS
(One multi-value operand)

Setting current drawing point as the start point, set the end point at the
absolute coordinate-value specified by multi-value operand.

LINE REL
(One multi-value operand)

Setting current drawing point as the start point, set the end point at the
relative coordinate-value from the start point specified by multi-value
operand.

SET & LINE ABS Start point and end point are specified by the absolute coordinate-value
(Two multi-value operand) with the first and second multi-value operand.
SET & LINE REL Start point is specified by the absolute coordinate-value with the first

(Two multi-value operand)

operand. End point is specified by the relative coordinate-value from the
start point with the second multi-value operand.

ARIB STD-B24
Version 6.2-E1
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Table 8-8 Type and operation of ARC

Type of ARC Operation
Start point is the current drawing point and intermediate point is specified
ARC OUTLINED by the first operand and end point is specified by the second operand. Arc
(Two multi-value operand) or circle is drawn with the colour and line texture which is currently
specified.
ARC FILLED (Note) | Fill out the inside area of arc, chord which is determined by ARC
(Two multi-value operand) OUTLINED with the specified colour and texture pattern.

Start point is specified by the first operand, intermediate point by the
second operand and end point by the third operand. And draw arc or circle
by the colour and line texture which is currently specified.

SET & ARC OUTLINED
(Three multi-value operand)

SET & ARC FILLED Note) | Fill out the inside area of arc, chord which is determined by SET & ARC
(Three multi-value operand) OUTLINED with the specified colour and texture pattern.

Note: Outline width of arc and chord is the current logical picture element size.

Table 8-9 Type and operation of RECT

Type of RECT Operation

Start point is the current drawing point and width and height is specified
by the operand. And four sides of the rectangle are drawn by the specified
colour and line texture.

RECT OUTLINED
(One multi-value operand)

RECT FILLED (Note) | Fill out the inside area of rectangle which is determined by RECT
(One multi-value operand) OUTLINED with the specified colour and texture pattern.

SET & RECT OUTLINED Start point is specified by the first operand. Width and height of the
(Two multi-value operand) rectangle is specified by the second operand. Four sides of the rectangle
p are drawn by the specified colour and line texture.

SET & RECT FILLED Note) | Fill out the inside area of rectangle which is determined by SET & RECT
(Two multi-value operand) OUTLINED with the specified colour and texture pattern n.

Note: Width of the side line is the current logical picture element size.

Table 8-10 Type and operation of POLY

Type of POLY Operation
Start point is the current drawing point and coordinate of each vertex is
POLY OUTLINED specified by the multi-value operand. And each side of polygon is drawn

using the specified colour and line texture.

Polygon and inside area determined by POLY OUTLINED are filled out

POLY FILLED (Note) using the specified colour and texture pattern.

Start point is specified by the first multi-value operand and coordinates of
SET&POLY OUTLINED each vertex are specified by succeeding multi-value operand. And each
side of polygon is drawn using the specified colour and line texture.

Polygon and inside area determined by SET & POLY OUTLINED are

SET&POLY FILLED ~ (Note) filled out using the specified colour and texture pattern.

Note: Side line width is the actual logical picture element size.
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Annex A Operation of video scaling

The receiver unit shall handle the presentation position and scaling of video in accordance with
instruction of multimedia coding or video syntax.

A.1 When multimedia coding is not used together with video

When multimedia coding is not used together with video, horizontal and vertical scaling is designated
by using display horizontal size and display vertical size of sequence display extension,
respectively.

Position of decoded picture and decoder output picture is designated using
frame centre horizontal offset and frame centre vertical offset of picture display extension.
frame centre vertical offset having value of 0 is recommended for actual operation.

A.2 When multimedia coding is used together with video

When multimedia coding is used together with video, both frame centre horizontal offset and
frame centre vertical offset should be zero. Designations of position and scaling are specified by
multimedia coding.
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Annex B PNG coding

B.1 File format of PNG

File format of PNG is constructed as shown in Figure B-1, which chunk of blocked information is
aligned after PNG file signature.

[ PNG file signature | Chunk 1 | Chunk 2 [ --- | Chunk n |
8 byte N1 byte N2 byte Nn byte

iit: length of chunk Chunk type Chunk data CRC

4 byte 4 byte N byte 4 byte
Figure B-1 File format of PNG

PNG file signature is in 8 byte and has following value (decimal).

137 80 78 71 13 10 26 10 (In hexadecimal 89 50 4E 47 0D 0A 1A 0A)

B.2 Structure of chunk

Structure of chunk is as shown in the figure below of Figure B-1. Chunk type is defined in four
alphabetic letters and has each attribute shown of Table B-1 according to whether the four letters are
in capital letter of small letter (whether the fifth bit of the character code is 0 or 1).

Table B-1 Meaning of four letters of chunk type

Capital letter Small letter
FIRST LETTER | Chunk necessary for display Chunk for supplemental information
Second letter Chunk for public information Chunk for private information
. Should be always capital in the actual

Third letter . : (Reserved for the future)

PNG specification
Fourth letter Chunk which erends on picture. Chunk which can be copied

Cannot be copied.

Standard chunk types are shown in Table B-2. Name of the chunk type in Table B-2 is in accordance
with the rule in Table B-1. For example, IHDR - 1END is the necessary chunk and followings are
supplemental chunk.
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Chunk Meanin Descrintion Arrangement Constraint of
type & P in plural chunk order
Designation of vertical and horizontal pixel
number, bit depth, colour type (*1), image Always placed at
IHDR | Image header compression method (*2), filter type, and ) the beginning.
with or without interlace.
Have 1 to 256 palette entries. In some
PLTE | Palette cases, this chunk is unnecessary according - Before IDAT.
to colour type.
Plural IDAT
IDAT |Image data Image data itself. (0] should be always
put successively.
IEND |Tmage trailer Indicates thg end of PNG data stream and i Always placed at
chunk data is empty. the end.
Background After PLTE.
bKGD colour Background colour data - Before IDAT.
HRM Chromaticity Data of chromaticity and white reference i Before PLTE and
and white point | point IDAT.
gAMA |Image gamma | Gamma value when image is generated. - ?Si)lr.e PLTE and
AIST | mage histogram | paete, Exists oy when there s palt After PLTE,
ge histog palette. Exists only when there is palette - Before IDAT.
chunk.
Physical pixel Designates pixel number per each unit
pHYs | . ysical p length in vertical and horizontal, or aspect - Before IDAT.
dimension .
ratio.
sBIT | Significant bit [ Bit depth of original image. - ?Deg),lr,e PLTE and
Have 79 byte key word data with
tEXt |Text data information of title and writer and optional (0] None
length text data.
Image final Date and time of the latest revision is
IME revision date indicated in 7 byte. ) None
Transparent . After PLTE.
tRNS colour Setting transparent colour - Before IDAT.
Compressed text Having keyword data same format as tEXt
zZTXt data p (not compressed), text compression method (0] None
(*2), compressed text data (optional length).
(*1) Colour type

There are five designated colour types. Permitted combination of those and bit depth are
shown in Table B-3.
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Table B-3 The combination of colour type and bit depth

Colour type | Permitted bit depth Explanation
0 1,2,4,8,16 Grey scale
2 8,16 R, G, B colour
3 1,2,4,8 Palette index (PLTE chunk is necessary)
4 8,16 Alpha is supported with grey scale
6 8,16 Alpha is supported with R, G, B colour.

(*2) Designation of compression method

Only "0" (Deflate/Inflate compression) is specified for compression method designated in 1
byte using 1HDR and zTXt. Deflate/Inflate compression file is based on zlib format and in
accordance with RFC-195 specification. Compression algorithm and coding of zlib is in
accordance with RFC-1951. Compression method other than "0" should be extended in the
future.
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Annex C Operation guideline related to audio coding

C.1 Reference audio level

Reference audio level of each audio coding shall be FS-18dB.

C.2 Mix process at receiver unit

In data broadcasting operation, mixed signal coded by two or more audio coding may be output to
receiver unit speaker. Guideline for this mixing process is specified in this clause.

C.2.1 Recommended operation in the receiver unit

As it is hard to transmit the same sound in different coding, in data broadcasting receiver unit, it is
recommended to output the signal with the same reference audio level.

In product planning of the receiver unit, volume setting may be made for the audio uniquely for
special usage coded in a certain method. Audio output is not always made according to the above
setting. However, in order to avoid listener's confusion, original mix down specification, which can be
played back with the volume balance that the broadcast station intended is recommended to be the
basic condition.

C.2.2 Operation in broadcasting station side

In broadcasting station, audio signal with volume management shall be transmitted , presupposing that
output is made in the above audio balance in receiver unit side.
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Annex D Coding of DRCS pattern data

DRCS coding in this standard is the enhancement of the method specified on ARIB STD-B5 p.151 to
p.155. Syntax of DRCS structure description is shown in Table D-1.

Table D-1 DRCS structure syntax

Syntax No. of bits Mnemonic
Drcs_data_structure() {
NumberOfCode 8 uimsbf
For (i=0;I<numberOfCode;[++){
CharacterCode 16 uimsbf
NumberOfFont 8 uimsbf
for (j=0;j<numberOfFont;j++){
fontld 4 uimsbf
mode 4 bslbf
if (mode == ‘0000’|| mode=="0001"){
depth 8 uimsbf
width 8 uimsbf
height 8 uimsbf
for (k=0;k<N;k++){
patternData 8 uimsbf
h
else{
regionX 8 uimsbf
regionY 8 uimsbf
geometricData_length 16 uimsbf
for (k=0;k<N;k++){
geometricData 8 uimsbf
h
H
}
H
numberOfCode (Number of code): Indicates number of sent out supplemental character (Gaiji)

code.

CharacteCode (Assigned code value of supplemental character): Indicates code value of
supplemental character (Gaiji) code. The value is assigned as follows; In case of 1 byte DRCS, the
first byte shall designate the DRCS set used.04/1 is for DRCS-1, 04/2 is for DRCS-2, ..... and 04/15
is for DRCS-15. The second byte shall designate assigned code value of the character within the
DRCS set specified by the first byte. The second byte shall have the value in the range of 2/1 to
7/14.1In case of 2 byte DRCS, the first byte and the second byte shall designate the code value of the
supplemental character (Gaiji).

NumberOfFont (Number of font): Indicates number of font to be defined at the same time.

Font Id (Font identification): Indicates font number. Definition of font number is as follows; Font
number identifies typeface of DRCS font sent out and the values are 0 to 15. Font number of 0
indicates that DRCS does not care for typeface.

* Correspondence of other font number and actual typeface will be specified otherwise.

mode (transmission mode): Indicates whether to use compression or not. Semantics of this field is
defined in Table D-2.
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Table D-2 Transmission mode

b4 b3 b2 bl Compression

0 0 0 0 | 2 gradation, without compression
0001 Multi-graduation, without compression
0 01 0 |2 colour, with compression

0011 Multi-colour, with compression

depth (Depth of gradation): Indicates value of font gradation number with subtraction of 2. (0: 2
gradations, 1: 3 gradations ..... )

width (Horizontal size): Indicates horizontal size of DRCS pattern in pixel.
height (Vertical size): Indicates vertical size of DRCS pattern in pixel.

patternData (Pattern data): In case of non-compression, pattern data is organized by the scanned
pixel data from left to right and top to bottom in the area specified by the value of the width and
height fields. Each pixel data is indicated by bits of which number is decided by the gradation
number. The data value corresponding to each gradation color is ‘0’ for background and the
maximum value for foreground. Such pixel data are arranged from the first byte in the order of
b8 ... bl.

region X,region Y (Logical pixel area): Indicates area used when pattern data is described in
geometric. Logical area is represented as (1.0 x 1.0) and the area of rectangle of (0,0), (regionX,0),
(regionY,0), (regionX, regionY) represents the area used for the DRCS character by 1/256 unit. In
the receiver, this area is converted to actual character size area to display. Reference position of
conversion should be left bottom when written horizontally and middle of the top when written
vertically.

geometricData_length (Geometric data length): Indicates number of bytes of following geometric
data.

geometricData (Geometric data): Geometric data is a geometric code sequence composing DRCS
pattern. Character attribute when designating color, flashing, polarity, writing mode, enclosure, and
underline, excluding designation of size is not applied to multi-color geometric data [mode = 11].
These character attributes are stored and used for the following characters.
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Annex E Conversion from 8bit-Code, EUC-JP, and Shift JIS to UCS and Handling of
Additional Characters and DRCS in UCS

E.1.  General Rules for Coding Conversion

Mapping a character code in the tables defined in JIS X0201, JIS X0208, JIS X0212, and JIS
X0213:2004 onto a corresponding character code in UCS complies with Appendix 2, JIS X0221-
1:2001. When a difference is found between Appendix 2, JIS X0221-1:2001 and JIS X0213:2004, JIS
X0213:2004 should be used.

E.2. Conversion from Shift JIS to UCS

To convert Shift JIS to UCS, OVER LINE (0x7E) defined in JIS X 0201 is converted to TILDE
(0x007E). Any conversion of a 2-byte character in the range from Rows 90 to 94 complies with Table
7-19 in Chapter 7.

E.3. Conversion from EUC-JP to UCS

To convert EUC-JP to UCS, OVER LINE (0x7E) defined in JIS X 0201 is converted to TILDE
(0x007E). Any conversion of a 2-byte character in the range from Rows 90 to 94 complies with Table
7-19 in Chapter 7.

E.4. Conversion from 8bit-Code to UCS

To convert 8bit-code to UCS, OVER LINE (0x7E) defined in JIS X 0201 is converted to TILDE
(0x007E).

Any conversion of a non-spacing character in the range of Row 1, Cells 13 to 18 and Row 2, Cell 94
in the Kanji set to a UCS code complies with Table E-1. Any resulting UCS code should be handled as
specified in " ISO/IEC 10646:2014 Annex B(normative) List of combining characters ."

Any character in the proportional character sets is mapped onto a corresponding monospaced character
before the proportional character is converted to a UCS code. Any character in the mosaic set is
ignored. When using a UTF-8, C1 control codes is converted according to the provision of clause
7.2.3.2.

Table E-1 Conversion of Non-spacing Character

Row/Cell | Character Description UCS Code Value UCS Character Name
1-13 ACUTE ACCENT 0x0301 COMBINING ACCUTE ACCENT (Oxia)
1-14 GRAVE ACCENT 0x0300 COMBINING GRAVE ACCENT (Varia)
1-15 DIAERESIS 0x0308 COMBINING DIAERESIS(Dialytika)
1-16 CIRCUMFLEX ACCENT | 0x0302 COMBINING CIRCUMFLEX ACCENT
1-17 OVERLINE 0x0305 COMBINING OVERLINE
1-18 LOW LINE 0x0332 COMBINING LOW LINE
2-94 LARGE CIRCLE 0x20DD COMBINING ENCLOSING CIRCLE
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E.5S. DRCS

Any character in DRCS is mapped into the Private Use Area in the Basic Multilingual Plane. The area
available to DRCS starts with Row EC, Cell 00.
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Annex F Operation guideline related for MPEG-4 video coding

F.1 Video coding

The maximum number of macro blocks per unit time is specified in ISO/IEC 14496-2, so that picture
size and frame rate should be decided under consideration of receiver function and resource format.
Recommended operation guidelines are as follows:

The first VOP(Video Object Plane) in VOL(Video Object Layer) should be I-VOP.
The vop coded of first VOP in VOL should be "1".

Configuration information (Visual Object Sequence Header, Visual Object Header, Video

(1
2)
)
4)

)
(6)

(7

Object Header, Video Object Layer Header) should be inserted within 5 seconds interval.

The interval of VOP must be integral multiple of 1001/vop time increment resolution

seconds.

Synthesis and display of VOP must be done at maximum frame rate (30000/1001 Hz).

Aspect ratio of pixel must be same as that on the same screen and of the display screen size in
table F-2.
VOP of video_object layer shape="10" (binary only) should not be displayed.

Examples of constraints of coding parameters in operation guideline are shown in table F-1.

Table F-1 Constraints of coding parameter

Constraints of VOL . Cpnstramts of
video signal type  (Note3) Other .
video  [video  |aspect |vop time |fixed [fixed parameter Typical
object  |object  |ratio  [increment |vop |vop_ colour transfer . in Profile V,O P
layer layer  |info resolution |rate  [time HmAries characteris coefficients| @Level S1Z6
width height (Note2) (Note2) |increment p tics
(Notel) (Notel) (Note2)
Simple@L3
3505 30000, or
- 24000 Core@L.2
288>= 2 15000, Simple@L2 | CIF
12000, or
10000 Integral Core@L2
<0000 | 10 mFItlple 1 1 I 'Simple@i3
3505 s of 1001 or
- 24000 Core@L2
240>= | 3,5 15000, Simple@L2 | SIF
12000, or
10000 Core@L2
Simple@L3
3205= 30000, or
~ 24000, Core@L2
240>= 1 15000, Simple@L2 | QVGA
12000, or
10000 Core@L2
30000 Simple@L?2
) or
24000 Core@L1
176>= | 144>= 2 15000, Simple@L1| QCIF
12000, or
10000 Core@L1
30000 Simple@L2
) or
B ~ 24000 Core@L1
176>= | 120>= | 3,5 15000, Simple@L1 | QSIF
12000, or
10000 Core@L1
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Constraints of VOL ] (Gl of
video signal type  (Note3) Other :
video  [video  |aspect [vop time [fixed |[fixed parameter Typical
object  |object  |ratio  |increment (vop [vop colour transfer . in Profile VQP
layer layer info resolution |rate  |time rimarics |characteris| et | @Level RIZS
width height (Note2) (Note2) |increment p tics
(Notel) (Notel) (Note2)
30000, Stmple@L.2
3 B 24000 Core@L1
160>= | 120>= 1 15000, Simple@L1 | SQVGA
12000, or
10000 Core@L1
30000, Simple@L2
B 3 24000 Core@L1
128>= | 96>= 2 15000, Simple@L1 | SQCIF
12000, or
10000 Core@L1

Meaning of each code number of MPEG-4 coding parameter in Table F-1.

colour_primaries 1 =Rec. ITU-R BT.709 (BT.1361)
transfer characteristics 1 =Rec. ITU-R BT.709 (BT.1361)
matrix_coefficients 1 =Rec. ITU-R BT.709 (BT.1361)
aspect_ratio_info 1 = square pixel

2 =12:11 (625 lines 4:3 display)
3=10:11 (525lines 4:3display)

5=40:33 (525lines 16:9 display)

fixed vop_rate 1 = fixed VOP rate, 0 = variable VOP rate

Note 1: In a case of using arbitrary shaped object (video object layer shape!="rectangular"), width
and height of VOP are specified by vop_width and vop_height respectively. When
video object layer width and video object layer height ( or vop width and vop_height )are
not integral multiple of the number sixteen, dummy data are added to make them integral
multiple of 16. The dummy data are added at right of active samples or below of active lines.
In practice encoding process is conducted in these samples and lines. By removing dummy
data, output video data are made from effective samples or lines in decoder.
Note 2:  Frame rate calculation method for fixed vop_rate=1(fixed VOP rate) is as follows:
Fixed VOP rate = vop_time increment_resolution/fixed vop time increment
Example: 29.97....Hz=30000/1001
23.97....Hz=24000/1001
14.98....Hz=15000/1001
11.98....Hz=12000/1001
9.99....Hz=10000/1001
Note 3: In the case of video_signal type ="0", or video_signal type ="1" and colour_description =
"0", each value of colour_primaries, transfer characteristics and matrix_coefficients is
processed as "1" in the receiver side.

Screen size of one VOP or synthesized some VOPs are shown in table F-2.

When screen size is 16:9 in QVGA or SQVGA format, the number of vertical pixels are reduced, but
aspect of pixel is not changed on display.
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Table F-2 Display screen size

video_object layer width

video_object layer height

Format or or
vop_width vop_height

CIF(4:3) 352 288
SIF(4:3. 16:9) 352 240
QVGA(4:3) 320 240
QVGA(16:9) 320 180
QCIF(4:3) 176 144
QSIF(4:3, 16:9) 176 120
SQVGA(4:3) 160 120
SQVGA(16:9) 160 90
SQCIF(4:3) 128 96
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Informative explanation

1 Coding of MPEG-4 and scope

The optimum coding according to coding type (music, audio) and bit rate should be selected for
MPEG-4 audio. List and applied information quantity of MPEG-4 audio is shown in Table 1-1 and
applied area is shown in Figure 1-1 for information.

Table 1-1 Structure of MPEG-4 audio coding scheme and applied information quantity

Coding Scheme | Bit rate (k bit/s)

T/F coder (time/frequency conversion coding)

In accordance with AAC 24 - 64

TwinVQ 6-40
CELP coder (code excitation line estimation code)

WB-CELP 14 -24

NB-CELP 4-12
Parametric coder

HILN 4-16

HVXC 2- 4
SNHC(Synthetic Natural Hybrid Coding)

SA coder (composition with music) -

TTS coder (composition with audio) -

Near CD
Transform
FM quality
AM quality
Parametric
Telephone
Operation permissible area
Cellular Phone
B Recommended area

2 4 8 16 32 64
Bit rate (kbps)

Figure 1-1 Main application area of MPEG-4 codec
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2 Extension part in 8bit-character code

Character coding of 8bit-code is based on ARIB STD-B5 "Standard television data multiplex
broadcasting by transmission method using vertical blanking interval"(Ver. 1.0, '96 Aug. 6). with
partly extensions. Extended parts are as described below.

2.1 Extension in C1 control set
COL: color designation

To correspond to 256 color palette, palette designation is extended to palette number 15.

2.2 Extension for CSI (newly definition)
RCS: Raster color designation
SDF: Display composition, dot designation
SDP: Display position designation
SSM: Character composition, dot designation
PLD: Partially Line Down
PLU: Partially Line Up
SHS: Designation of character spacing
SVS: Designation of line spacing
GSM: Character deformation
GAA: Coloring block
SRC: Raster designation
TCC: Switching control
CFS: Character font set
ORN: Designation of character ornament
MDF: Designation of font
PRA: Playback of built-in sound
XCS: Character substitution code sequence definition
ACS: Alternative character set
SCS:  Skip character set
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3 Extension part of geometric

Description command coding of geometric is based on ARIB STD-BS5 "Standard television data
multiplex broadcasting by transmission method using vertical blanking interval"(Ver. 1.0, '96 Aug. 6)
with extension. Extended parts are described below.

3.1 Additional definition of new command

SET PATTERN is defined as new extended command. By using this command, line texture or pattern
texture is specified in pixel in place of TEXTURE.

3.2 Modification of relation between drawing point and drawing position

When drawing position is dx > 0 and dy > 0, relation of drawing point and drawing position is
changed to be in the fourth quadrant.
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Chapter 1 Purpose

This standard specifies the coding scheme of caption and superimposes as part of the data broadcast-
ing, which is carried out as part of the digital broadcasting that is specified as Japanese standard.
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Chapter 2 Scope

This standard is applied for the coding scheme of caption and superimposes in data broadcasting car-
ried out as part of the digital broadcasting.



- 149 - ARIB STD-B24
Version 6.2-E1

Chapter 3 Definitions and Abbreviation

3.1 Definitions
Following definitions are used in this standard.
Synthesized sound: A function to play music using sound generation device such as electron-

ic sound using information of basic element of sound pitch, length, and
loudness and additional element such as timbre.

Asynchronous PES: PES without PTS
Audio PES: Audio ES by packet format.
Color map: Color information table for converting from the index value to the physi-

cal values (same as CLUT).
Color map data: Data to be set to color map.

Color map data unit data: Color map data of data unit format.

Geometric: Graphics coding to draw graphics combining graphics description com-
mand.

Independent PES: PES to transmit stream for data broadcasting (specified in Volume 3.)

Roll-up mode: A service to convert caption data transmitted in a page format into a line

format to present caption in a pre-configured small area, typically in a
rectangle with three lines height. When the fourth line appears, the first
line disappears.

Synchronous PES: PES with PTS
Video PES: Video ES by packet format.

3.2 Abbreviations
AIFF Audio Interchange File Format
CLUT Color Look Up Table
DRCS Dynamically Redefinable Character Sets

ES Elementary Stream

PCM Pulse Code Modulation

PES Packetized Elementary Stream
PNG Portable Network Graphics
PSI Program Specific Information
PTS Presentation Time Stamp

SI Service Information

TS Transport Stream
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Chapter 4 Presentation function of caption and superimpose

Among service to display characters overlapping on video of television broadcasting, service related to
contents of video is called caption and all others is called superimpose. When transmitting and coding,
these are not classified, and both of them are called caption generally.

Presentation function of the caption is shown in Table 4-1.

Table 4-1 Presentation function of caption

Display Format 1920 x 1080, 960 x 540, 1280 x 720, 720 x 480 (each of them is mixed
function with vertical and horizontal writing format)

Character set In subtitle to be transmitted in the 8 unit code system : kanji, hiragana,
katakana, symbol, alphanumerical, Greece characters, Russian charac-
ters, ruled line, DRCS.

In caption transmitted using UTF-8 : character set to be defined in the
UCS and DRCS

Font Plural typeface can be designated

Supplemental By DRCS graphics

Characters (Gaiji)

Character display | Size designation and deformation in pixel unit, standard, 1 x 2,2 x 1,2 X

size 2,1/2x 1, and 1/2 x 1/2 are directly designated using control code.

Coloring 256 colors are displayed simultaneously (color map used, output: color
value of YCBCR and a value (8-bit x 4))

Character color- Each character (outer frame of character or character display block)

ing unit

Character attrib- Reversing polarity, flashing, underline, enclosure, shading, bold, italic,

ute bold and italic

Graphics Geometric, bitmap

Display Timing control Display timing, erase timing
control Switching control | Cut, dissolve, wipe, slide, and roll
Others Language up to 8 languages per 1 ES

Music data For coding synthesized sound, coding method shall be in accordance
with standard method of transmission related to television superimpose
broadcasting (ARIB STD-BS).

ROM sound PCM (AIFF-C)
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Table 4-2 Caption display mode

Display mode Display function
When re- Automatic display Always displayed during reception irrelevant to viewer's operation
ceived Automatic non-display | Always non-displayed during reception irrelevant to viewer's op-
eration
Selectable display Displayed according to the viewer's operation and receiver unit

setting (or non-displayed)

Automatic dis-
play/Non-display un-
der specific condition

Displayed (or non-displayed) according to specific condition in the
receiver unit side

When re- Automatic display
cording and

Recorded automatically when recording and always displayed ir-
relevant to viewer's operation when playing back

playback Automatic non-display

Non-displayed when playback

Selectable display

Recorded automatically when recording and displayed (or non-
displayed) by the viewer's operation when playback

By combining display mode at a time of reception and recording playback, following five functions
from a to e shown below, related to control function of caption display, proposed by ARIB Enhanced
data broadcasting working group is achieved.

Table 4-3 Example of caption display control function

a Always displayed (both in reception and recording playback)

b Always displayed when reception and can be erased in recording playback

¢ Displayed (or non-displayed) according to viewer's operation

d Displayed (or non-displayed) under specific condition in the receiver unit side

e Not displayed when reception and displayed when recording playback
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Chapter 5 Character coding

5.1 Format

Vertical, horizontal and mixture of these two writing format in resolution of 1920 x 1080, 960 x 540,
1280 x 720 and 720 x 480 should be supported.

Table 5-1 Display formats and display-area size

Display format Size of display area
1920 x 1080 W(Width) 1920 x H(Height) 1080
960 x 540 W 960 x H 540
1280 x 720 W 1280 x H 720
720 x 480 W 720 x H 480

Initial drawing position in the formats above is the first position of the first line determined by the
character size.

Display format of vertical writing and horizontal writing can be mixed in one density format but not
mixed in different density formats.

5.2 Character set

Standard character set in 8 bit code should be kanji, hiragana, katakana, symbol, alphanumeric, Greece
characters, Russian characters, box drawing, and DRCS. Supported character set can be changed to
others depending on the language.

Character set for subtitles using UTF-8 should be the character set defined in the UCS and DRCS.

5.3 Size

Character size can be designated in pixel. Character deformation can be directly designated in width
1/2 x height 1/2 (small size), 1/2 x 1 (middle size), 1 x 1 (standard), 2 x 1 (double width), 1 x 2 (dou-
ble height), 2 x 2 (double width and height). Furthermore, character deformation can be designated
control code.

5.4 Coloring
Coloring is made in each character (outer frame of character or character display block).

By using the color map, 256 colors in maximum can be displayed simultaneously (output: YCBCRa
(8 bit x 4)).

5.5 Character encoding scheme

For character coding, 8bit code or UTF-8§ shall be used.



5.6 Control code

Control code used for caption is in compliance with Volume 1, Part 2 of this standard. Types of con-
trol code for caption are listed in Table 5-2. BEL (bell), CAN (cancel), CDC (conceal control), PLD
(Partially Line Down) and PLU (Partially Line Up) should not be used. Function of TCC is partially
changed as shown in Table 5-3. In normal Captioning system, characters between UED (invisible data
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embedded control) of <03/0> and <03/1> and UED control code are ignored.

In addition to those control codes, extended control code shown in Table 5-4 can be used.

Table 5-2 Range of control code

Control code set

Types of used control code

CO0 Control code

NUL, APB, APF, APD, APU, APR, PAPF, APS, CS, ESC, LS,
LS0, SS2, SS3

C1 control code

BKF, RDF, GRF, YLF, BLF, MGF, CNF, WHF,

COL, POL, SSZ, MSZ,NSZ, SZX, FLC, WMM, TIME (STM,
TMD, DTM, OTM, PTM are not used), MACRO, RPC, STL, SPL,
HLC, CSI

Extension control
code (CSI)

SWF, RCS, ACPS, SDF, SDP, SSM, SHS, SVS, GSM, GAA, TCC
(function is changed), CFS, ORN, MDF, XCS, PRA, SRC, CCC,
SCR, UED

Note: In the subtitle using UTF-8, LSO, LLS1, SS2, SS3 control codes are not used
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Table 5-3 Changing function of switching controls (TCC)

TCC

Switching
control

Switching mode of caption is designated using parameter P1 (1 code), switching
direction of caption is designated using parameter P2 (1 code) and switching time
of caption is designated using parameter P3 (1 or plural codes).
Switching method of the whole display picture constructed of caption statement
data including each character, character line (character group) or switching control
code after the switching control code is designated. End of the character line of
character group is immediately before the next switching control (TCC). (To re-
turn to the initial condition, cutting each character is designated.)
Code sequence:  CSIP111P212P31~P3iI3F
CSI: 09/11 (control sequence introducer)
P1: 03/0 ~ 03/10 switching mode designation
03/3: cutting each character, 03/1: dissolving each character,
03/2: sliding each character, 03/3: cutting character group,
03/4: dissolving character group, 03/5: wiping character group,
03/6: whole picture cut, 03/7: whole picture dissolve, 03/8:
whole picture wipe, 03/9: whole picture slide, 03/10: whole
picture roll
P2: 03/0 ~ 03/3 switching direction
03/0: from left to right, 03/1: from right to left, 03/2: from up
to down, 03/3: from down to up

P31 ~ P3i: 03/0 ~ 03/9 designating switching time (decimal in 0.1sec.
unit)

I1 ~12: 03/11 (middle character)

13: 02/0 (middle character)

F: 06/2 (final character)

*In P3, 03/0 - 03/9 indicates 0 to 9.

Whole screen means the rectangle area designated by SDF and SDP. Slide and roll
is made within the rectangle area and drawing other than the rectangle area is not
made. In case of cutting each character, cutting character group and whole screen
cut, I1 to P3 are omitted.

In case of dissolving each character, dissolving character group and whole picture
dissolve, 12 and P2 are omitted.

Designation of switching control to the whole picture is placed in the head of the
statement data unit at the beginning of the data group and switching control is not
designated again in the same data group. Time control (excluding ETM) is not
made.
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Table 5-4 Added extension control code (CSI)

SCR

Scroll desig-
nation

Scroll mode of the caption is designated using parameter P1 (1 code) and scroll

speed is designated using parameter P2 (1 or plural codes).

Coding sequence: CSIP111P21 ~P2i12F

CSI: 09/11 (control sequence introducer)

P1: 03/0: fixed display (without scroll)
03/1: one line scroll to character direction (without roll out)
03/2: one line scroll to character direction (with roll out)
03/3: whole display scroll to line direction (without roll out)
03/4: whole display scroll to line direction (with roll out)

P21 ~ P2i: 03/0 ~ 03/9: scroll speed (logic picture element/sec., decimal)
I1: 03/11 (middle character)

12: 02/0 (middle character)

F: 06/7 (final character)

*In P2, 03/0 to 03/9 indicates 0 to 9.

Scroll is made within the rectangle area designated by SDF and SDP and drawing
other than the rectangle area is not made.

In case without roll out, stop scrolling after the final character is displayed.

In case with roll out, scroll continues until characters disappear on the display.
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Chapter 6 Coding of graphics

6.1 Coding of geometric graphics

Description command graphics coding using geometric shall be in compliance with Volume 1, Part 2
of this standard.

6.2 Coding of bitmap graphics

Bitmap graphics-coding should be in compliance with PNG coding defined in Volume 1, Part 2 of this
standard, adding position header (position_header) and flashing header (flc_header). Syntax of bitmap
graphics coding is shown in Table 6-1.

Table 6-1 Syntax of bitmap graphics coding

Syntax No. of bits Mnemonic
bitmap_data(){
position_header(){
X_position 16 simsbf
y_position 16 simsbf
}
flc_header(){
num_of flc_colors 8 uimsbf
for(i=0;i<num_of flc colors;i++){
color_index 8 uimsbf
h
}
for (j=05j<M;j+H){
png_data_ bytes 8 bslbf
h
}

X_position : x coordinate of PNG drawing start position when left upper angle of the display ar-
ea is 0. When this value is negative, area of negative coordinates is not displayed on the picture.

y_position :y coordinate of PNG drawing start position when left upper angle of the display ar-
ea is 0. When this value is negative, area of negative coordinates is not displayed on the picture.

num_of flc colors : Number of color to be flashed.
color_index : Index value of the color to be flashed.

png_data_bytes : PNG coding data. File format of PNG coding data should be in compliance
with PNG coding defined in Volume 1, Part 2 of this standard.
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Chapter 7 Coding of definition data

7.1 Coding of DRCS
Coding of DRCS shall be in compliance with Volume 1, Part 2 of this standard.

7.2 Coding of color map

For coding of color map, Clause 10.2.7 "Color map data coding" of ARIB STD-BS5 should be used
with modification of the color value from RGB to Y, CB and CR and enhancement of placement of o
immediately after Cr of the sequence of color value YCBCR to support half transparent color (o val-
ue). Structure of color map data-unit data is shown in Figure 7-1. In Figure 7-1, PB means byte data of
data unit data and should be transmitted PB1, PB2 and PB3 ... in order.

b8 b7 b6 b5 b4 b3 b2 bl
PB1 Luster color value Y
PB2 CB

CR

[0

Head color map address

Color value Y
CB
CR

O 0 N N »n K~ W

[0

Color value Y
CB
CR

a

Figure 7-1 Structure of color map data unit data

7.3 Coding of synthesized sound data

Coding of synthesized sound data should be in compliance with ARIB STD-B5 "Standard television
data multiplex broadcasting by transmission method using vertical blanking interval".

7.4 Coding of ROM sound

ROM sound to indicate the flash provided by superimpose should be built-in sound of the receiver unit
which is engaged to playback by the control code of character coding.
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Chapter 8 Initialization

Any initialization shall be in compliance with Table 8-1. Initial status as a result of an initialization

shall be as shown in Table 8-2.

Table 8-1 Data header, data unit and control code and initialization

Initialization | Display |Playback [Defini- |[Declara- |Invoca- |operation |state
Data of synthe- | tion data | tion data tioq and
header, data unit stz dpmgn a
and control code sound glon of
e code
Data Caption control when 0] (0] 0] (0)
header |updated
Caption statement O (Note 1) 0] O (Note 5)
Data Text O (Note2) |O 0]
unit (Note2,7)[ (Note 2, 6)
Geometric O (Note 3) | O (Note 3) | O (Note 7)
Control | Clear screen (CS) O (Note 7) O (Note 7) | O (Note 7) | O (Note 7)
code Selection of format 0] 0] O (Note 4)
(SWF)
Note 1: When definition data exists in the caption management, initialized in its status.
Note 2: Initialized for character coding
Note 3: Initialized for geometric graphics coding
Note 4: Initialized for character coding excluding display format, macro designation and switching control
Note 5: Initialized only for switching control and scroll control
Note 6: Exclude switching control
Note 7: In the roll-up mode, no initializing operation should be done.
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Table 8-2 Initial status

Item Initial status
Display pic- | Display picture (Cleared screen)
ture Pattern Background color (0)
Background color Transparent
Flashing No area assigned
Luster Transparent (television video)
Display operation Blink Stop status
Time control Not operated
Synthesized stop
sound
Definition DRCS Data cleared
data Color map Color map default value specified otherwise
Synthesized sound Default value specified otherwise
Declaration | Macro definition Default macro statement specified otherwise
data (Clause 2.3 in ARIB STD-B3)
Geometric macro All NUL
statement definition
Invocation Character coding Designation GO0  Kanji system set
and designa- Gl  Alphanumeric set
tion of code G2  Hiragana set
G3  Macro code set
Invocation GL LSO (G0)
GR LS2R (G2)
Geometric graphics C0 NUL and CS
coding Cl  MACRO and TIME
GL  Graphics description command code set
GR  Geometric macrocode set
One-valued operand 1 byte
Multi-valued operand 4 byte

operation Character coding Operation position Designated for each font
Time control No Operation status
Character repetition No Operation status
Geometric graphics Drawing point Origin of display area
coding Blink Finish status for all drawing color
Time control No Operation status
state Character coding Display format Designated by caption management data

Character size

Palette number
Foreground color
Background color
Half foreground color
Half background color
Flushing control
Underline control

Enclosure control
Polarity control
Write mode
Macro designation

Composition control

Character spacing

1 x 1 (standard)

0 (COL 02/0 04/0)

Maximum brightness white (CMLA 7)
Transparent (CMLA 8)

Defined in the operational guideline
Defined in the operational guideline
Flushing end (FLC 04/15)

Underline end and mosaic

Division finished (SPL)

Enclosure control finished (HLC 04/0)
Normal polarity (POL 04/0)

NEW writing (WMM 04/0)

Macro definition finished

(MACRO 04/15)

Composition finished

(CSI 03/0 02/0 05/4)

Length to character direction in the




ARIB STD-B24 -160 —
Version 6.2-E1

Item Initial status

character display block
Line spacing Length to character direction in the
character display block
Character deformation ~ Without deformation
(CSI03/1 03/0 03/11 03/1 03/0 02/0 04/2)
Coloring block Whole display block
(CSI103/0 02/0 05/13)
Scroll designation (SCR) Fixed Display
(End of Scroll designation)
Definition of code string substituted by external character (XCS)
End of definition (XCS 03/1 I1 F)

Switching control Cutting each character

(CSI 03/0 02/0 06/2)
Hemming designation Without hemming

(CSI 03/0 02/0 06/3)
Type designation Standard (CSI 03/0 02/0 06/4)
Character font setting Without font setting

(CSI 03/0 02/0 06/1)

In the roll-up mode, only the values for character size, palette num-
ber, foreground color, background color, half foreground color, half
background color, and hemming designation are initialized.

Coding of geometric | Dimension 2
graphics Logic picture dx=0,dy=0
element size Color mode 1 (only forward color,
pallet number 0, CMLA 7 maximum
brightness white)
Line texture Solid line
Texture pattern Completely painted out
Highlight Without highlight process
Macro designation Macro definition finish

(MACRO 04/15)
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Chapter 9 Transmission of caption and superimpose

9.1 Recommended transmission method and assumed operation

9.1.1 Caption and superimpose

Caption and superimpose can be transmitted in three types of PES (independent, video, and audio).
For transmission method of caption and superimpose, independent PES is recommended.

9.1.2 Assumed transmission operation

Transmission method of caption and superimpose shown below specifies the format in PES data byte
so that multiple language and display mode can be conveyed in a single ES. However, in digital
broadcasting, it is possible that caption data of single language and display mode occupies one ES and
that selection of caption language, etc., is achieved by selection of ES according to the information
provided in SI/PSI. When such operation is made, caption and superimpose data of single language
and display mode shall be transmitted by the method specified in this clause for PES and descriptor(s)
in SI/PSI shall control the information of caption data.

9.2 Structure of data group

Caption data is data-grouped by the structure shown in Table 9-1 and transmitted as payload of inde-
pendent PES (asynchronous/synchronous type). One caption data is composed of 256 data groups
maximum.

Table 9-1 Data group

Syntax No. of bits | Mnemonic

data_group(){

data_group_id 6 uimsbf

data_group_version 2 bslbf

data_group_link number 8 uimsbf

last data group link number 8 uimsbf

data_group_size 16 uimsbf

for(i=0;i1<N;it++){

data_group data byte 8 bslbf

}

CRC 16 16 rpchof
}

Semantics of data group:

data_group_id (Data group identification; DGI): This 6-bit field indicates data group identifica-
tion and identifies types of caption management data and caption statement data. Table 9-2 shows
allocation of data group identification to each caption data. Data group is switched to group A
and group B each time when the caption management data is updated.
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Table 9-2 Correspondence to caption data and data group identification

. Data group identification (DGI)

Caption data type G A Group B
Caption management 0x0 0x20
Caption statement (1st language) 0x1 0x21
Caption statement (2nd language) 0x2 0x22
Caption statement (3rd language) 0x3 0x23
Caption statement (4th language) 0x4 0x24
Caption statement (5th language) 0x5 0x25
Caption statement (6th language) 0x6 0x26
Caption statement (7th language) 0x7 0x27
Caption statement (8th language) 0x8 0 x 28

data_group_version (Data group version): This 2-bit field indicates version of the data group.
Each time when content is updated within the same DGI, 1 shall be added.

data_group_link number (Data group link number): When a large amount of caption data
which cannot be contained in one data group is transmitted, the caption data is fragmented to
multiple data groups for transmission. This 8-bit field indicates link number of the data groups.
The first data group link number of the data group in the caption data shall be 0 x 00.

last data group link number (Last data group link number): This 8-bit field indicates the last
data group link number of the caption data in the data group.

data_group_size (Data group size; DGS): This field indicates the size of following data of the
data group in byte..

data_group_data_byte (Data group data; DGD): Data group data to be transmitted.

CRC _16 (Redundant bit; CRC): This is a cyclic redundancy check code in 16-bit and the genera-
tion polynomial should be as follows.

GX)=x"+x"+x"+1

The coded block starts from the beginning of the data_group_id and ends at the end of the da-
ta_group data byte. When number of the information bits of the coded block for error detection
is (n-16), the values of the information bits are coefficients of the terms for the following expres-
sion:

Cn_IXn—1+Cn_2Xn—2+ — +C16X16

and the expression is divided by the generation polynomial G(X)=X'*+X"*+X>+1, CRC 16 is
given by the coefficients of the remaining polynomial S;sX"*+8,X'* ---- SX’ and located in the
order starting from the most significant digit after the data group data byte.

9.3 Data group data

Caption service is transmitted by caption management data and caption statement data of zero or up to
8 languages.

9.3.1 Caption management data

Caption management data consists of caption management data header indicating language or
transmission mode of the caption and zero or more than one data unit, following it. Structure of
caption management data is shown in Table 9-3.
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Table 9-3 Structure management data

Syntax No. of bits | Mnemonic
caption_management_data(){
TMD 2 bslbf
Reserved 6 bslbf
if(TMD=="10"){
O™ 36 uimsbf
Reserved 4 bslbf
}
num_languages 8 uimsbf
for(i=0;i<N;i++){

language tag 3 bslbf

reserved 1 bslbf

DMF 4 bslbf
if (DMF=="1100" || DMF=="1101" || DMF=="1110"){

DC 8 bslbf
}

ISO_639 language code 24 uimsbf
Format 4 bslbf
TCS 2 bslbf
rollup_mode 2 bslbf

}
data_unit_loop length 24 uimsbf
for(i=0;i<N;i++){
data_unit()
}
}

Semantics of caption management data:

TMD (Time control mode): This 2-bit field indicates time control mode when receiving and
playback. Time control mode is listed in Table 9-4.

Table 9-4 Time control mode

b2 bl [ Time control mode Reference

0 0 | Free Playback time is not restricted to synchronize to the clock.

0 1 [ Realtime Playback time is in accordance with the time of the clock,
which is calibrated by clock signal (TDT). Playback time is
given by PTS.

1 0 [ Offsettime Playback time added with offset time should be the new
playback time and played back according to the calibrated
clock using the clock signal.

1 1 | (Reserved) Undecided

OTM (Offset time): This 36-bit field indicates offset time to add to the playback time when the
clock control mode is in offset time mode. Offset time is coded in the order of hour, minute, sec-
ond and millisecond, using nine 4-bit binary coded decimals (BCD).

num_languages (Number of languages): Number of languages included in the ES of the caption
and superimpose.

language tag (Identification of language): Numbers to identify the language. 0 means the st
language, and 7, the 8th language, and so on.

DMF (Display mode): This 4-bit field indicates the display mode of the caption statement.
Display mode is indicated in reception and recording playback in 2 bit each. The modes
controlled by DMF are listed in Table 9-5.
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Table 9-5 Display mode

b4 b3 b2 bl Display mode
00 Automatic display when received
01 Non-displayed automatically when received
1 0 Selectable display when received
11 Automatic display/non-display under specific condition when re-

ceived

0 | Automatic display when recording and playback

1 | Non- displayed automatically when recording and playback
0 | Selectable display when recording and playback

1 | Reserved

0
0
1
1

DC (Display condition designation): This 8-bit field indicates condition of display or non-display
when the display mode is "Automatic display/non-display under specific condition". Display
condition is shown in Table 9-6.

Table 9-6 Designation of display condition

Display condition designation (DC) Display condition
0x00 Message display of attenuation due to rain
0x01 - OxFF Specified otherwise

ISO_639 language code (Language code): This 24-bit field indicates the language code corre-
sponding to the language identified by the language tag in three-letters representation specified
in ISO 639-2. Each character is coded in 8-bit representation of ISO 8859-1 and inserted to 24-
bit field in that order.

Example: Japanese is expressed as "jpn" by 3-letter code and is coded as follows:
"0110 1010 0111 0000 0110 1110"
format (display format): This 4-bit field indicates the initial status of the display format of
caption display screen. The status of the display format is listed in Table 9-7.

Table 9-7 Display format

o

Uiy JUy U JUN pEi JEN Vo) [=) [=] [=1[=1[=11=] E.)
o
(O8]
o
[\S]

—_

Display format

Horizontal writing in standard density
Vertical writing in standard density
Horizontal writing in high density
Vertical writing in high density
Horizontal writing of Western language
Horizontal writing in 1920 x 1080
Vertical writing in 1920 x 1080
Horizontal writing in 960 x 540
Vertical writing in 960 x 540
Horizontal writing in 1280 x 720
Vertical writing in 1280 x 720
Horizontal writing in 720 x 480
Vertical writing in 720 x 480

—|o|~|lo|—=|lol—|lclo|~|o|—|cla

(=) k=l Ll bl [l el Pl Bl Ell kel [l el Fan)
ol el E=2 =0 (=) k==l Pl Bl el Ell Dl e Ran)

TCS (Character coding
is listed in Table 9-8.

N—'

: This 2-bit field indicates the type of character coding. Character coding
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Table 9-8 Character coding
b2 bl Character coding
0 0 8bit-code
0 1 Coding system using UCS(#1)
1 0 Reserved
1 1 Reserved

#1: UTF-8, etc.

rollup_mode: This 2-bit field indicates whether the caption data is transmitted in the roll-up
mode or not. The applicable values are shown in Table 9-9.

Table 9-9 Roll-up mode

b2 bl Roll-up mode
0 0 Non roll-up
0 1 Roll-up
1 0 Reserved for future use
1 1 Reserved for future use

data_unit _loop length (Data unit loop length): This is 24-bit indicates the byte length of the fol-
lowing data unit. When data unit is not placed, the value should be 0.

data_unit() (Data unit): This data unit() is valid data unit to all the caption program transmitted
in the same ES.

9.3.2 Caption statement data

Caption statement data is the body of the caption and consists of caption statement data header
composed of presentation time information and following one or more data unit groups. Structure of
caption statement data is shown in Table 9-9.

Table 9-10 Caption statement data

Syntax No. of bits Mnemonic
caption_data(){
TMD 2 bslbf
Reserved 6 bslbf
if(TMD=="01"||TMD=="10"){
STM 36 uimsbf
Reserved 4 bslbf
}
data_unit loop length 24 uimsbf
for(i=0;i<N;i++){
data_unit()
}
}

Semantics of caption statement data:

TMD (Time control mode): This 2-bit field indicates time control mode when receiving and
playback.

STM (Presentation start-time): This 36-bit field indicates presentation start time of the following
caption statement. Presentation start time is coded in the order of hour, minute, second and milli-
second, using nine 4-bit binary coded decimals (BCD). Time to finish presentation is designated
by the character code of the caption statement.
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data_unit _loop length (Data unit loop length): This is 24-bit field and specifies the byte length
of the following data unit.

data_unit () (Data unit): This is the data unit of the caption statement. At least one data unit
should be placed.

9.4 Structure of data unit

Structure of data unit used for caption management data and caption statement data is shown in Table
9-10.

Table 9-11 Data unit

Syntax No. of bits Mnemonic
data_unit(){
unit_separator 8 uimsbf
data_unit_parameter 8 uimsbf
data_unit size 24 uimsbf
for(i=0;i<data_unit_size;i++){
data_unit_data_byte 8 bslbf
H
}

Semantics of data unit:
unit_separator (Data unit separator code: US): Data unit separator code should be Ox1F.
data_unit_parameter (Data unit parameter): Data unit parameter identifies the type of data unit.
Types of data unit used in the caption, data unit parameter and function are listed in Table 9-11.

Table 9-12 Types of data unit

Data unit Data unit Function
parameter
Statement 0x20 Character data of caption statement is transmitted. Setting data
body of display area in caption management is transmitted.
Geometric 0x28 Geometric graphics data is transmitted
Synthesized 0x2c¢ Synthesized sound information data is transmitted.
sound

1-byte DRCS 0x30 1-bite DRCS pattern data is transmitted.
2-byte DRCS 0x31 2-bite DRCS pattern data is transmitted.
Color map 0x34 Color map data is transmitted.

Bit map 0x35 Bitmap data is transmitted.

data_unit_size (Data unit size): Data unit size indicates byte length of the following data unit da-
ta.

data_unit_data_byte (Data unit data): Data unit data to be transmitted.

Assignment of data unit to data group is listed in Table 9-13.
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Table 9-13 Assignment of the data unit to data group

Data group data

Caption management Caption statement
Statement body 0
Geometric -
Additional sound
1-byte DRCS
2-byte DRCS
Color map

Bit map -

Contents of data unit

oo

O|0|0|0|0|0|O

9.5 Relationship of independent PES and time control mode

Relationship of time control mode (TMD) in case of transmission of data group by asynchronous and
synchronized PES and synchronization method of receiver unit is shown in Table 9-13.

Table 9-14 Synchronization method of time control mode and receiver unit

ransmission Synchronized PES
ethod | Asynchronous type PES | Receiver unit which PTS Receiver unit which PTS

TMD can be processed cannot be processed

Free Asynchronous Program synchronous Synchronization impossible
(Synchronized by PTS) (Displayed immediately after

reception)

Real Time synchronous Program synchronous Time synchronous (Synchro-

time/offset (Synchronized by STM) | (Synchronized by PTS) nized by STM)

time

Operation of TMD and STM for PES (asynchronous type/synchronized type) should be specified oth-
erwise.

9.6 Descriptor of SI/PSI in transmission of caption and superimpose

In case of transmission of caption and superimpose employing 8bit-code characters and UTF-8 by in-

dependent PES, it is recommended to allocate data_component_idl, and to describe information be-
lowin the specified field of both data component descriptor and data contents descriptor where its for-
mat is specified for each coding method.

9.6.1 Data component descriptor

The additional identification information (additional data component info) of data component de-
scriptor in PMT has the syntax shown in Table 9-14 for the transmission of caption and superimpose.

! The data_component_id of caption and superimpose coding scheme specified by ARIB shall be 0x0008.
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Table 9-15 Additional data component of caption and superimpose

Syntax No. of bits Mnemonic
additional arib_caption_info(){
DMF 4 bslbf
Reserved 2 bslbf
Timing 2 bslbf
;

Semantics of additional arib _caption_info():

DMF (Display mode flag): This field indicates display mode at a time of reception and of
recording playback. When the same DMF value is used without changing in the caption

management data for the whole language in the ES, its DMF value is described. When this DMF
value of caption management changes, it should be b4b3b2b1 ="1111". When there is '00' in

b2b1 or b4b3 of DMF bit, bit representation should be b4b3b2b1 ="0011". In this case, it
indicates that language which automatic presentation is needed is included in the ES.

Timing (display timing): This field indicates timing of caption display. Definition of timing val-
-15

ue is shown in Table 9

Table 9-16 Definition of timing value

Timing value Meaning
00 Asynchronous
01 Program synchronous
10 Time synchronous

9.6.2 Data content descriptor

In transmission of caption, one descriptor shall be prepared for one ES for EIT data content descriptor.

However, when it is not scheduled beforehand such as superimpose of flash, operation without
inserting data content descriptor in EIT is acceptable.

Syntax of selector area of data content descriptor for caption and superimpose transmission is shown

in Table 9-16.

Table 9-17 Data construction of selector area

Syntax No. of bits Mnemonic
arib_caption_info(){
num_languages 8 uimsbf
for(i=0;i<N;i++){
language tag 3 bslbf
reserved 1 bslbf
DMF 4 bslbf
ISO_639 language code 24 uimsbf
}
h

Semantics of arib_caption_Info():

num_languages: Numbers of languages included in this caption and superimpose ES.

language tag: This tag identifies language by number. The value '0' represents the first language

and the value '7' represents the 8th language.
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DMF: When the DMF value of the caption management data of the language indicated by the
language tag does not change in ES, its caption management DMF value is described after each
language tag. When the value changes, it should be '1111'. When there is '00" in b2b1 or b4b3 of
DMF bit, bit representation should be b4b3b2b1 ="0011". "0011" indicates that automatic
presentation is needed.

ISO_639 language code (Language code): This 24-bit field indicates the language code of the
language identified by the language tag in three-letter code specified in ISO 639-2. Each charac-
ter is coded in 8-bit representation of ISO 8859-1 and inserted to this 24-bit field in that order.

Example: Japanese is expressed as "jpn" by 3-letter code and is coded as follows:

"0110 1010 0111 0000 0110 1110"
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