°
m SLOVENSKI STANDARD

SIST EN 300 743 V1.2.1:2005
01-november-2005

Digitalna videoradiodifuzija (DVB) — Sistemi za podnaslove

Digital Video Broadcasting (DVB); Subtitling systems

Ta slovenski standard je istoveten z: EN 300 743 Version 1.2.1

ICS:

33.170 Televizijska in radijska Television and radio
difuzija broadcasting

SIST EN 300 743 V1.2.1:2005 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 300 743 V1.2.1:2005

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 300 743 V1.2.1:2005
https/standards.iteh.ai/catalog/standards/sist/1 6e88de2-7edb-43 18-be&5-
4338ebe64ebfsist-en-300-743-v1-2-1-2005



ETSl EN 300 743 V1.2.1 (2002-10)

European Standard (Telecommunications series)

Digital Video Broadcasting (DVB);
Subtitling systems

EuropeansBroadcasting Unior) (Union Européenne de Radio-Télévision
EBU-UER

Bigital Video
Broadcasting

D




2 ETSI EN 300 743 V1.2.1 (2002-10)

Reference
REN/JTC-DVB-126

Keywords
broadcasting, digital, DVB, TV, video

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Saus-PRréfectlre de Grasse (06) N°7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, send your comment to:

editor@etsi.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2002.
© European Broadcasting Union 2002.
All rights reserved.

DECT™, PLUGTESTS ™ and UMTS™ are Trade Marks of ETSI registered for the benefit of its Members.

TIPHON™ and the TIPHON logo are Trade Marks currently being registered by ETSI for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI



3 ETSI EN 300 743 V1.2.1 (2002-10)

Contents

Intellectual Property RIGNES.........oo et 5
0 Yo (o SRS 5
1 o010 SRS 6
2 REFEIBINCES ...ttt sttt e et et et e e e bt e bt e bt s b e se e be st e st e st e benbenbeneenbentenees 6
3 Definitions and aDbrEVIBLIONS.........c.viieie ettt e e e tesreeeesneeneeseesneeneeseeenes 6
31 D= T aT] (0] PO P TP PR UPTPRUSUSII 6
3.2 ADDIEVIBLIONS ...ttt et b b h ekt e e e e se e e bt e bt eh e eh e et e e e bt e b e e Rt e Re e e e e e besheebenneeneennen 8
4 Introduction t0 DV B SUBLILIING SYSLEM ......ocueeiece e st 9
41 L0 oY= P 9
4.2 Data hierarchy and terminOIOgY .........cceeieiriiiiieie bbb 11
4.3 Temporal hierarchy and tEMMINOLOGY .........coireirireiie et b e et b e e e b e e ebe b seeneas 13
5 S0 o)L= 0 (= oo L= 0170 L= S 13
5.1 Decoder temMPOral MOUEL ..........ociiiieece et et e e te e e s e s re e be e teenteesaesseesseeseensesnsesneesnes 14
51.1 S VLot o= oo (1 11 o o S 14
5.1.2 Presentation Time StAMPS (PTS) ...eiiieiiciieieeiiesieeeeeeesee e ste e steeseeeaesaeesse e teesteeneessaesseesseesesseensesneesnes 14
5.1.3 0T 00 0] 01 1 oo 15
514 REJION COMPOSITION ...ttt et et e et et ete e tesseesaeesaeesaeeseeneeeseeeseasaesteeseeseenseennenneennns 15
515 POINES TO NMOLE ...ttt et h ettt s etk sb e eh £ ebeeaeeae e s e e st ese e e e abenbesbeebe e e ennenneas 15
52 Buffer memory model .2 0. e A L B A S B e 16
521 PiXEl DUFFEI MEIMOY ...kttt b et b e et bbb et 16
522 Region Memory ... b8 L T G L L S L e L e 16
523 CompPOSitiON DUFFES MEIMIOIY ...ttt ettt b e et se et eb e b ebesnennenen 16
5.3 CUMUIELIVE i SPIAY CONSLIUCTTION ... pueyeeresesvasmsnseysres stensesgsessmgpassesssessesessessesessensesessentasessesessensessenessesseneasessenens 17
54 Decoder rendering bandwi Ath MOOEl ... et sir s esagesprenenepas e teenseeseesraesreesseeseeneesneennns 17
54.1 o0 Sl = o B S P P PSPPSR 17
54.2 Region move or change in VIS DIty ... e 17
54.3 = o T 11 17
544 CLUT MOQITICAIION. ...ttt ettt e b et h e e e e b se e bt s bt bt e e e b et shesbesaeene e s ennas 17
54.5 (€Tr=10 g ol ] o= o100 (= oo o |1 1o [ 18
54.6 Character ObjECE ECOTING .....cveiveueererteeetesiee ettt ettt b et b e et b e et sb e e bt b et ebesbe e ebeseeneren 18
6 PES PACKEL FOMMEL ...ttt b et b et e e e se st benb e n e e s e 18
7 The PES packet data for SUBLIIING ..o e 19
7.1 Syntax and semantics of the PES datafield for Subtitling...........ccccveieiieie e 19
7.2 Syntax and semantics of the SUBLItliNG SEJMENL .........cci i nnees 19
721 Page COMPOSITION SEOMENL.........ccieieeieeeeeie et eee st e sttt e e eereesaeesaeesreesaeeseeesaeeseeeseasseateeseenseensesneesneesnes 20
7.2.2 ReQioN COMPOSITION SEGIMENT......ccuiiii e ceeseerte et ete e e e e ete e s e s reesteseesseesaeesseenseenteaseeseeseeneesneennes 21
723 CLUT defiNition SEOMENT ... .cueitiieeeiiteieetestese ettt ettt st se et se et e se et se e e b e seese et e sbe e ebesbe e ebesbennenen 24
724 ODjJECE AAEA SEOIMENL........cueiteeeetertee ettt sttt e ettt b et eb e et eb e s b et ebesa e e e b e sa et ebesb e e ebesbe e ebesbe e ebesbennenen 25
7241 PiXel-0ata SUD-DIOCK .........coeeee ettt e r e een 27
7242 Syntax and semantics of the PiXel COOE SLHNGS......c.uiviiririieerer e 28
725 ENd of display SEL SEOMENL .....cvoiieiiteieeieee ettt b e et b e et b e 30
8 Requirements for the SUBLITIING data...........coviiiirinee e 31
8.1 oo 0= o) Lo 1= 111 = =SSR 31
8.2 SCOPE Of UEPENUENCIES ... eeeeeeieetee sttt e e ee e st e sae e te et e eseeeseeese e teesseesteeseesaeesaeesaeesseenseenseanteeneesneesseessens 31
821 (@0 01010 L Lo g1 o= o = 31
822 F N g To ] L=V 7= o OO PSP RSO RUT ST 31
8.3 OFAEr OF HEIIVENY ..ottt bbb e bt b e e Rt b e e bt e b e e st b e s e et eb e s b et b e b 31
8.31 L IS 1 o TSRS 31
8.4 Positioning Of regionS anNd ObJECES........c.ciiieiriieereet bbbt 32
84.1 REGIONS ...ttt e b et et b e et b e e e bR h e R e bR Rt bRt bRt b et b n e 32
8.4.2 (@ o1 o k3= 7= 110 1= 1 S S 32

ETSI



4 ETSI EN 300 743 V1.2.1 (2002-10)

8.4.3 (@011 ol kST [0 (<o (0 JF=N {="o o o T 32
9 Trand ation tO COlOUr COMPONENES.........ouiiriririeriesie ettt sttt e e e s b et eseesbeneeneenes 32
9.1 4- 10 2-DIT FEAUCTION ...ttt b ettt bbb a et et e se e ke sh e e b e et e e e e e sbenbeebeene e e ennenes 33
9.2 G S (I o 1 B = o [V o o PSSP 33
9.3 G (1 1 A = o [V oo o PSSR 33
10 Default CLUTS and map-tall@S CONTENTS ........couiiririeiierieiesieee et 34
10.1 256-entry CLUT defallt CONENES.........coviiiiiieiete ettt sttt sb e 34
10.2 16-entry CLUT defaUlt CONLENES. .......ccieiiiiiiciise ettt sae e s e st et essaessa e teesneesneesneesneesaensenns 35
10.3 4-entry CLUT defaUlt CONLENES........civeieeieciecies ettt et e st et e e e te s e e saeesaeesaeeseenteenneeneesneesnens 35
104 2 to_4-bit_map-table default CONLENES.........cocuieieeee e et e e sreenrees 36
105 2 to_8-bit_map-table default CONLENES.........ccci e ra e e sreenneas 36
10.6 4 to_8-bit_map-table default CONTENES........c.ccci et na e e sneesreas 37
11 Structure of the pixel code Strings (INfOrMELIVE) .........coeeerieeieee e see s 37
Annex A (informative): How the DVB subtitling system WOrks..........ccoooeeeeieeieieccesese e 39
A.1 Datahierarchy and terMiNOIOGY ........cerviierrreeseseeiesesiee e see e steesaestesseestesseeseesseeaesresseessensesseensessens 39
A.2  Temporal hierarchy and terminOlOgY .........ccoeiriririiirerer e e 39
A.3  Decoder teMPOral MOUE ........cooiiiicece et st b e e e et e s re et e sreeaeenbesreenenneens 39
A.4  Decoder display technology MOE ............ooiiiiiiiii e 39
A4l Region based With iNAEXed COIOUIS...........oiuiiiiriiee bbb 39
A.42 COlOUP QUEAINTIZAEION ...ttt sttt ettt bbbt s stk s e e bt be s e e h e e b e seehe e b e s e e st eb e s e et eb e s b et eb e b e e 40
A.5 Decoder rendering banewieth MOOE] .. s s e« e 5o 50 555 o8y 157070 70557 e e mee e emeeneesreensnsensneeneessenns 40
A.6 Examples of the subtitling SyStem inN OPEratioN.........ccceeiriieieesseriee e ese e st be e e sresne e 40
A.6.1 Double buffering ... b 8 L al L L Gl S L e L e 40
A6.11 INSEBNE GFBPNICS. ... vttt ettt bbbt b e bt b e s b et b e s b et bt b e e e st e b e s e et ebe s b et b e b 41
A.6.1.2 SLENOGraPhiC SUDLITIES.........o. e cocrisserrns casogos o5st o1 e4s5 e g am e ereseesesreseesesbeseesesbeseebesbeseebesbeneebesbeneenesrennenens 44
A7 Glossary.............tpsy/standards. teh.aycatalogrstandards/sist 1 @eddde2: 7edh-4316-0880- ..o 46
Annex B (informative): Bibliograpny ... 47
[ 11 (TSR P PPN 48

ETSI



5 ETSI EN 300 743 V1.2.1 (2002-10)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This European Standard (Telecommunications series) has been produced by Joint Technical Committee (JTC)
Broadcast of the European Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique
(CENELEC) and the European Telecommunications Standards Institute (ETSI).

NOTE: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a tripartite body
by including in the Memorandum of Understanding also CENELEC, which isresponsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organizations whose work includes the co-ordination of its members' activities in the technical, legal,
programme-making @nd pregramme-exchange domains. The EBU has active membersin about 60
countries in the European broadcasting area; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel:  +41 227172111

Fax: +4122717 2481

Founded in September 1993, the DVB Project is a market-led consortium of public and private sector organizationsin
thetelevision industry. Its aim is to establish the framework for the introduction of MPEG-2 based digital television
services. Now comprising over 200 organizations from more than 25 countries around the world, DVB fosters
market-led systems, which meet the real needs, and economic circumstances, of the consumer electronics and the
broadcast industry.

National transposition dates

Date of adoption of this EN: 4 October 2002
Date of latest announcement of this EN (doa): 31 January 2003
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 July 2003
Date of withdrawal of any conflicting National Standard (dow): 31 July 2003

ETSI



6 ETSI EN 300 743 V1.2.1 (2002-10)

1 Scope

The present document specifies the method by which subtitles, logos and other graphical elements may be coded and
carried in DV B bitstreams. The system applies Colour Look-Up Tables (CLUTS) to define the colours of the graphical
elements. The transport of the coded graphical elementsis based on the MPEG-2 system described in

ISO/IEC 13818-1 [1].

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

¢ For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

[1] ISO/IEC 13818-1: "Information technology - Generic coding of moving pictures and associated
audio information: Systems”.

[2] ETSI EN 300 468: "Digital Video Broadcasting (DVB); Specification for Service Information (Sl)
in DVB systems’.

[3] ITU-R Recommendation BT.601: " Studio encoding parameters of digital television for standard
4:3 and wide-screen'16:9@aspect ratios’.

[4] ITU-R Recommendation BT.656-4: " Interfaces for digital component video signalsin 525-line
and 625-line television systems operating at the 4:2:2 level of Recommendation ITU-R BT.601
(Part A)".

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

ancillary page: means of conveying subtitle elements that may be shared by multiple subtitle services within a subtitle
stream

NOTE: For example, an ancillary page can be used to carry logos or character glyphs.

Colour Look-Up Table (CLUT): look-up table applied in each region for trandating the objects' pseudo-coloursinto
the correct colours to be displayed

CLUT-family: family of CLUTs which may consist of:
- one CLUT with 4 entries,
- one CLUT with 16 entries;

- one CLUT with 256 entries.

ETSI
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A CLUT-family is used in aregion to define colours for decoders with different rendering capabilities.

NOTE: Three CLUTsare defined to allow flexibility in the decoder design. Not all decoders may support a
CLUT with 256 entries, some may provide sixteen or even only four entries. A palette of four colours
might be enough for graphics that are basically monochrome, like very simple subtitles, while a palette of
sixteen colours allows for cartoon-like coloured objects or coloured subtitles with antialiassed edges.

composition page: means of conveying subtitle elements for one specific subtitle service
display set: set of subtitle segments of a specific subtitle service to which the same PTS value is associated
epoch: period of time for which the decoder maintains an invariant memory layout

NOTE: Thislayout may be altered by resets to the decoder state caused by receiving page composition segments
with page state = "mode change”. The end of an epoch therefore signals the "death” of a page. The epoch
may, if so desired, be considered to be the highest level data structure in DVB subtitling.

object: graphical unit that can be positioned within aregion; examples of an object include a character glyph, alogo, a
map, etc.

NOTE: Each object hasits own object_id.
Packet IDentifier (PID): Transport packet identifier
NOTE: SeelSO/IEC 13818-1[1].

page: Set of subtitles for asubtitle service during a certain period. A page consists of one or more page instances.
Each page update or refresh will result in anew page instance. A page contains a number of regions, and in each region
there may be a number of objeets.

page composition: composition (use and positioning) of regions that,may be displayed within the page

NOTE: At any new page instance the page composition may change; for example, some regions may not yet or
no longer be displayed. At any one time, only one page composition can be active for displaying.

page instance: period of time duringwhich'that‘page doeshot change'i-é."there is no'change to the page composition,
to any region composition, to any object-within‘a'region'or any applicable CLUT

NOTE: Typicaly, anew page instance is defined by the PT S of adisplay set.
PES packet: See |SO/IEC 13818-1 [1].
pixel-data: string of data bytes that contains, in coded form, the representation of a graphical object
Presentation Time Stamp (PTS): See ISO/IEC 13818-1 [1].
region: rectangular area on the page in which obj ects can be positioned

NOTE: Regions may be shared by multiple subtitling services within the same subtitle stream. Objects that
share one or more horizontal scan lines on the screen are included in the same region.

region composition: composition (use and positioning) of objects within aregion

subtitle element: subtitle data used within a page composition and contained within a subtitle segment
NOTE: Regions, region compositions, CLUTs and object data are examples of subtitle elements.

subtitle segment: basic syntactical element of a subtitle stream

subtitle service: service that provides subtitling for a program for a certain purpose, such as subtitlesin a specific
language or for the hard of hearing

NOTE 1: A subtitle service is displayed as a series of one or more pages.

NOTE 2: Typically, a subtitle service meets a single communication requirement (e.g. the graphicsto provide
subtitles in one language for one program).
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subtitle stream: stream of subtitling segmentscarried in transport packets identified by the same PID

NOTE:

A subtitle stream contains one or more subtitle services.

transport packet: See ISO/IEC 13818-1 [1].

transport stream: stream of transport packets carrying one or more MPEG programs

NOTE:

3.2

See ISO/IEC 13818-1 [1].

Abbreviations

For the purposes of the present document, the following abbreviations apply:

bslbf
Cb

NOTE:

CLUT
Cr

NOTE:

DvB
IRD
MPEG
PCR
PCS
PES

NOTE:

PID

NOTE:

PID

NOTE:

PMT

NOTE:

PTS

NOTE:

RCS
ROM
T

TS

NOTE:

uimsbf
Y

NOTE:

bit string, left bit first
Chrominance value
Asdefined in ITU-R Recommendation BT.601 [3], clause 7.2.3.

Colour Look-Up Table
Chrominance value
Asdefined in ITU-R Recommendation BT.601 [3], see clause 7.2.3.

Digital Video Broadcasting
Integrated Receiver Decoder
Moving Pictures Experts Group (WG11 in SC 29 of JTC1 of ISO/IEC)
Programme Clock Reference
Page Composition Segment
Packeti zed:El ementary, Stream
Asdefined in ISO/IEC 13818-111]-

Packet |Dentifier
Asdefined in ISO/IEC 13818-1 [1].

transport packet identifier
Asdefined in ISO/IEC 13818-1[1].

Program Map Table
As defined in ISO/IEC 13818-1[1].

Presentation Time Stamp
As defined in ISO/IEC 13818-1 [1].

Region Composition Segment
Read-Only Memory
Transparency value
Transport Stream

Asdefined in ISO/IEC 13818-1 [1].

unsigned integer, most significant bit first

luminance value
Asdefined in ITU-R Recommendation BT.601 [3], see clause 7.2.3.
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4 Introduction to DVB subtitling system

The present document specifies the DVB subtitling system for the transport and coding of subtitles.

4.1 Overview

The DVB subtitling system defined in the present document provides a syntax for decoding subtitle streams. A subtitle
stream conveys one or more subtitle services; each service containing the textual and/or graphical information needed
to provide subtitles or glyphs for a particular purpose. Separate subtitle services may be used, for example, to convey
subtitlesin several languages.

Each subtitle service displaysits information in a sequence of so-called pages that are intended to be overlayed on the
associated video image. A subtitle page contains one or more regions, each region being a rectangular areawith a
specified set of attributes. These attributes include a region identifier, the horizontal and vertical size, pixel depth and
background colour. A region is used as the background structure into which graphical objects are placed. An object
may represent a character, aword, aline of text or an entire sentence; it might also define alogo or icon.

The use and positioning of objects within aregion is defined by the region composition segment.

The use and positioning of regions within a page is defined by the page composition segment, in which alist of
displayed regionsis provided, each with their own spatial position. A page composition need not change when objects
are added to or removed from aregion. Furthermore regions may be declared but not used. By way of example one
region can be used to display multiple subtitle fragments, as depicted in figure 1. First the text " Shall we?" is displayed
in the region; subsequently thistext is removed and the new text " Said the fly on the mirror" is displayed. It is possible
to use more than one region at the same time; for example one region could be used to display subtitles on the bottom of
the screen, while another one mightbe used to display a l6go-somewhere else on the screen.

D J— Region 1 D

Shall we ? _ Said thefly on the mirror.
<4— Region 2

Figure 1: Two regions overlayed on top of video; one with alogo and another one with subtitles.
The subtitles are positioned within the same region.

A DVB subtitle stream is carried in PES packets and the timing of their presentation is defined by the PTSin the PES
header. Upon reception and decoding of the subtitle data for a page (such as the page composition, the region
composition, the objects to be used and any other associated data) the page contents are displayed at the time indicated
by the associated PTS. When objects are to be added, the decoder receives region composition updates and the data for
the new objects, and will display the updated page at the time indicated by the new PTS. At the page update only page
differences need be provided. To improve random access to DVB subtitling, a page refresh is also possible. At page
refresh al the subtitling data needed to display a pageis provided. Each page update or refresh will result in a new page
instance. A page ceases to exist after the time-out of the page, or when a new page is defined.

To provide efficient use of display memory in the decoder the DV B subtitling system uses region based graphics with
indexed pixel colours. Pixel depths of 2, 4 and 8-bits are supported allowing up to 4, 16 or 256 different pixel codesto
be used in each region. Each region is associated with asingle CLUT family to define the colour and transparency for
each of the pixel codes. In most cases, one CLUT is sufficient to present correctly the colours of all objectsin aregion,
but if it is not enough, the objects can be split horizontally into smaller objects across separate vertically adjacent
regions with one CLUT each.

ETSI
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The use of CLUTs alows colour schemes to be dynamic. The colours that correspond to the entries within the region
can be redefined at any suitable time, for instance in case of a CLUT with four entries from a black-grey-white scheme
to ablue-grey-yellow scheme. Furthermore, agraphical unit may be divided into several regions each using a different
CLUT, i.e. adifferent colour scheme may be applied in each of the regions. At the discretion of the encoder, objects
designed for displays supporting 16 or 256 colours can be decoded into displays supporting fewer colours. A
guantization algorithm is defined to ensure that the result of this process can be predicted by the originator. Use of this
feature allows a single data stream to be decoded by a population of decoders with mixed, and possibly evolving,
capabilities.

A subtitle stream may transport multiple subtitle service components. In this case the pages of one particular subtitle
service are al identified by the same page-id value. This value is used when transporting the subtitling data so asto
provide a mechanism to retrieve the data that is specific to a service from a subtitle stream. The subtitling system allows
sharing of subtitling data between services within the same subtitle stream. A frequent and often preferred method isto
convey the distinct servicesin different streams on separate Pl Ds. In either case the appropriate PID, language and
page-ids will be signalled in the program map table (PM T) for the television service of interest (language and page-id
in the subtitling descriptor defined in DVB-SI [2]). These two approaches areillustrated in figure 2.

i PMT . i
i PID = X i
' language = spanish !
i composition-page_id =1 '
: ancillary-page _id=3 Subtitle descriptors i
1 |anguage =italian associated with this :
: o e subtitie streaminthe i}
: compostlon-page_ld =2 PMT :
! ancillary-page_id =3 !
} PES packet data [ gypiitle data signalted Slibtitle data signalted Subtitle data signalled !
: by page-id = 1 by page-id = 2 by page-id =3 i
i PID=X (spanish) fitelpy) (shared) i

Figure 2a: Example of use of different page_ids to distinguish between different subtitle languages
for the same service (shown with a shared ancillary page)

PID =X
language = spanish
composition-page_id =1
ancillary-page_id =1 Subtitle descriptors
associated with these
PID=Y oo subtitle streams in the
language = italian PMT
composition-page_id = 1
ancillary-page_id = 1

h

PES packet data

Subtitle data signalled
by page id=1
PID.= X (spanish)

PES packet data

Subtitle data
signalled by page id=1
(italian)

Figure 2b: Example of use of PIDs to distinguish between different subtitle languages
for the same service (shown with no ancillary page)

Figure 2: Example of two ways of conveying dual language subtitles (one using shared data)
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In summary, the DVB subtitling system provides a number of techniques that allow efficient transmission of the
subtitling data:

- objects that occur more than once within aregion need only be transmitted once, and then positioned multiple
times within the region;

- objects used in more than one subtitle service need only be transmitted once;
- pixel data within objects are compressed using run-length coding;

- where the gamut of colours required for part of a graphical object is suitably limited, that part can be coded
using a smaller number of bits per pixel and a map table. For example, an 8-bit per pixel graphical object may
contain areas coded as 4 or 2-bits per pixel each preceded by a map table to map the 16 or 4 colours used onto
the 256 colour set of the region. Similarly, a 4-bit per pixel object may contain areas coded as 2-bits per pixel;

- colour definitions can be coded using either 16 or 32-bits per CLUT entry. This provides a trade-off between
colour accuracy and transmission bandwidth;

- only those CLUT values to be used need be transmitted.
The above features are fully supported within the DV B subtitling system.

In addition, functionality is provided to allow more efficient operation where there are private agreements between the
data provider and the manufacturer of the decoder:

- objectsresident in ROM in the decoder can be referenced,;

- character codes, or strings of character codes, can be used instead of objects with the graphical representation
of the character(s). Thisrequiresthe decaderto be ableto generate glyphsfor these codes.

The private agreements required to enable these features are beyond the scope the present document.

4.2 Data hierarchy and.terminology

The basic "building block" of a DVB subtitle stream is the subtitling segment, These segments are carried in PES
packets, which arein turn carried by transport packets. The number of segments carried in a PES packet is only
limited by the maximum length of a PES packet, as defined by I SO/IEC 13818-1 [1].

A subtitle stream shall be carried in transport packets identified by the same PID. A single subtitle stream can carry
several different subtitle services. All the subtitling data required for a subtitle service shall be carried by asingle
subtitle stream. The different subtitle services can be subtitlesin different languages for a common program.
Alternatively, they could in principle be for different programs (provided that the programs share acommon PCR).

Different subtitle services can also be supplied to address different display characteristics or to address special needs.
For instance:

- different subtitle services might be provided for 4:3 and 16:9 aspect ratio displays,

- subtitle services might be provided specifically for viewers with impaired hearing. These may include
graphical representations of sounds.

Within a subtitle stream, a page id value is assigned to each segment. Segments can either contain data specific for one
subtitle service, or datathat is to be shared by more than one subtitle service. The data for a subtitle service shal be
carried in segments identified by at most two different page id values:

- one page id value signalling segments with data specific for that subtitle service; the use of this type of datais
mandatory;

- one page id value signalling segments with data that may be shared by multiple subtitle services; the use of
thistype of datais optional.
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For each subtitle service a subtitling_descriptor as defined in EN 300 468 [2] signals the page id values of the segments
needed to decode that subtitle service. The subtitling descriptor shall be included inthe PMT of the program and shall
be associated to the PID that conveys the subtitle stream. In the subtitling descriptor the page id of segments with data
specific to that serviceis referred to as the composition page id, while the page id of segments with shared dataiis
referred to asthe ancillary page id. For example, the ancillary page id might signal segments carrying alogo that is
common to subtitlesin severa different languages.

The PTSin the PES packet header provides presentation timing information for the subtitling data, and is associated
with the subtitle datain all segments carried in that PES packet. The PTS defines the time at which the associated
decoded segments should be presented. This may include removal of subtitles, for example when an entireregion is
removed or when all objectsin aregion are removed. There may be two or more PES packets with the same PTS value,
for example when it is not possible or desirable to include all segments associated to the same PTS in one PES packet.

The complete set of segments of a subtitle service that are associated to the same PTS is referred to as adisplay set.
The last segment of adisplay set shall be followed by an "end_of-display-set segment”, which signals that no more
subtitling data associated to a certain PTS is needed for that service before decoding can commence. The display sets
shall be delivered in their correct presentation-order, and the PTSs of subsequent display sets shall differ by more than
one video frame period.

For carriage of multiple types of subtitling data, several segment types are defined, in particular:

- page composition segment; the decoding of a subtitle service will typically result in the display of subsequent
pages, each consisting of one or more regions; the page composition segment carries information on the page
composition, such asthe list of included regions, the spatial position of each region, some time-out
information for the page and the state of the page;

- region composition segment; in each region typically one or more objects are positioned, while using one
specific CLUT, identified by a CLLUT -i dixtheregion-composition segmentycarries information on the region
composition and on region attributes; such asthe horizontal and vertical ‘'size, the background colour, the pixel
depth of the region, which CLUT jsused and a list of included objects with their position within the region;

- CLUT definition segment; the CLUT definition segment contains information on a specific CLUT, identified
by a CLUT-id, such as the colours used forja CLUT entry;

- object data segment; the object data segment .carries information on a specific object; there are two types of
objects, graphical objects and text objects. An object data segment with a graphical object contains run-length
encoded bhitmap colours, while atext object carries a string of one character codes;

- end of display set segment; the end of display set segment contains no internal information, but is used to
signal explicitly that no more segments need to be received before the decoding of the current display set can
commence.

The page id value of a segment containing data for a subtitle service shall be equal either to the value of the
composition_page id or the ancillary_page id provided in the subtitle descriptor. Page compositions are not shared by
multiple subtitle services; conseguently, the page id of each page composition segment shall be equal to the
composition_page id value.

In summary, the data hierarchy is:
- Transport Stream (TS);
- transport packets with the same PID;
- PES packets, with PTSs providing timing information;
- subtitle service;
- segments signalled by the composition page id and optionally the ancillary pageid,;

- subtitle data, containing information on page composition, region composition, CLUTS, objects and end of
display set.
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4.3 Temporal hierarchy and terminology

At the segment level in the data hierarchy thereis also atempora hierarchy. The highest level is the epoch; in an epoch
the page composition and the region composition may change - for example objects and regions may be added or
removed. The concept of an epoch is analogous to that of an MPEG video sequence. No decoder state is preserved from
one epoch to the next.

An epoch is a sequence of one or more page instances. Each page instance is a completed screen of graphics.
Consecutive page instances may differ little (e.g. by a single word when stenographic subtitling is being used) or may
be completely different. The set of segments needed to decode a hew page instance is called a display set.

Within adisplay set the sequence of segments (when present) is:
- page composition;
- region composition;
- CLUT definition;
- object data;
- end of display set segment.

All segments signalled by the composition page id value shall be delivered before any segment signalled by the
ancillary page id value. The ancillary page id value shall not signal page composition segments and region composition
segments

5 Subtitle decoder model

The subtitle decoder model is an abstraction of the processing required for the decoding of a subtitle service within a
subtitle stream. The main purpose of this model.is to define requirements for compliant subtitling streams. The
following figure shows the prototypical. model: of a subtitiing decoder.

192 khit/s Subtitle Decoder 512 kbit/s
MPEG 2 | PID filter Transport Pre-processor| | Coded data Subtitle Pixd
TS packets | | buffer T| andfilters buffer  [] processing buffer
512byte 24 Kbyte [ 80 kbyte
5 Composition
buffer
4 kbyte

Figure 3: Subtitle decoder model

Theinput to the subtitle decoder model is an MPEG-2 Transport Stream (TS). After a selection process based on PID
value, complete MPEG-2 Transport Stream packets containing the subtitle stream enter a transport buffer with a size of
512 byte. When there is data in the transport buffer, datais removed from this buffer at arate of 192 kbit/s. When no
datais present, this data rate equals zero.

The transport packets from the transport buffer are processed by stripping off the headers of the transport packets and of
the PES packets. The Presentation Time Stamp (PTS) values are passed on to the next stages of the subtitling
processing. In the pre-processor, the segments required for the selected subtitle service are filtered from the subtitle
stream. Hence, the output of the pre-processor is a stream of subtitling segments which are filtered based on the page id
values signalled in the subtitling descriptor.

The selected segments enter into a coded data buffer which has a size of 24 kbyte. Only complete segments are removed
from this buffer by the subtitle decoder. The removal and decoding of the segments is instantaneous (i.e. it takes zero
time). If a segment produces pixel data, the subtitle decoder stops removing segments from the coded data buffer until
all pixels have been transferred to the pixel buffer. The pixel data of objectsthat are used more than once, is transferred
separately for each use. The datarate for the transport of pixel datainto the pixel buffer is 512 kbit/s.
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