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1 Introduction 

The SBTVD Forum was created by the Brazilian Presidential Decree # 5 820 / 2006, to advise the Brazilian Government regarding policies and technical 

issues related to the approval of technical innovations, specifications, development, and implementation of the Brazilian Digital Terrestrial Television 

System (SBTVD). The SBTVD Forum is composed of representatives of the broadcasting, academia, transmission, reception, and software industry 

sectors, and has the participation of Brazilian Government representatives as non-voting members. 

Free-to-air terrestrial television is the main audiovisual distribution platform in Brazil, covering almost all Brazilian households and used in more than 70% 

of them. It secures to most of the Brazilian population a free-of-charge, universal and democratic access to information and entertainment, made by 

Brazilians for Brazilians. It is, therefore, an important social cohesion, national, and cultural identity factor. 

For its first generation Digital Terrestrial Television system, after thorough testing and careful studies, the Brazilian Government adopted in June 2006 

the ISDB-T standard, incorporating technological innovations that were deemed relevant, such as MPEG-4 AVC (H.264) video coding, MPEG-4 AAC 

audio coding, an appropriate closed caption character set for the Brazilian Portuguese, and a new middleware for interactive applications (Ginga). 

The SBTVD Forum developed the first SBTVD standards, that were published in 2007, allowing the official opening of transmissions in that same year. 

Since then, the standards have been continuously revised and updated by the Forum. The technological innovations proposed by Brazil were incorporated 

into the International ISDB-T standard, which is currently adopted by 20 countries. 

In 2016, Brazil started a safe and gradual analog TV switch-off process, that was designed to assure that no one would be deprived of the terrestrial free-

to-air TV. The process was divided into two stages: in the first stage (2016 to 2019) the analog television switch-off was performed in all the state capitals, 

metropolitan areas, and other areas where it was required to release the 700 MHz band; on the second stage (up to 2023) the analog television switch-

off would be performed in the remaining of the country. During the first stage, 1 362 cities in 47 different clusters were impacted, accounting for nearly 

128 million people (62% of the population). More than 12 million Digital TV reception kits were distributed for low-income families. The analog switch-off 

had no significant impact on the free-to-air terrestrial TV audience. Regarding the second stage, the remaining 38% of the population (more than 79 

million people) is distributed in 4 208 cities. After the implementation of Digital Terrestrial Television Brazil adopted an industrial policy that determined 

that all flat-panel TVs manufactured from 2012 must have an integrated Digital TV receiver and from 2013 no more CRT TVs were manufactured. 

Therefore, it is anticipated, based on the expected product lifetimes, that by 2023 Brazil would have nearly all its TV sets already equipped with an 

integrated Digital TV receiver, thus facilitating the analog television switch-off without additional Digital TV reception kits distribution. 
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As the Brazilian digital television switch-over began, the SBTVD Forum started considering the next steps for the evolution of the Brazilian Television. 

The analog TV (that we conventionally call "TV 1.0"), which started in Brazil in 1950, was black and white with monophonic sound. Then, some backward-

compatible improvements (that we conventionally call "TV 1.5"), such as color (in the 1970s), stereo sound and closed caption (in the 1980s) were added 

to it. From 2007, the first generation of Digital Terrestrial Television (that we conventionally call "TV 2.0") was introduced in Brazil, bringing high-definition 

video, surround sound, mobile reception, and interactivity. Since then, the technological landscape has changed a lot. The rhythm of development and 

introduction of innovations is increasingly accelerated. These innovations create new consumption habits and increase the expectations of technological 

services users regarding the quality and convenience of these services. Since the introduction of SBTVD, new immersive audio and video formats have 

emerged, and are already present in the new TV sets available in the market. The TV sets currently available have resolution and contrast greater than 

those supported in the first generation SBTVD standard. That is the opposite of the market situation when Digital TV was launched in Brazil, as the HDTV 

sets offer was very low. The availability and the speed of Internet access in Brazil, especially in metropolitan areas, increased significantly, enabling the 

consumption of on-demand audiovisual content. This connectivity is already in use by TV sets (Smart TVs) and by broadcasters’ Over-The-Top (OTT) 

offers. However, in the first generation SBTVD standard, there was not an integration between the broadcasting service and the Internet content offer. 

Furthermore, new techniques for signal coding, transport, and modulation were also developed, allowing greater efficiency in audiovisual transmission. 

Many Digital Terrestrial Television systems have also been evolving, including in this evolution not only enhancements in quality and efficiency but also 

new convergent services between the broadcasting and the Internet. Based on this technological landscape, the SBTVD Forum recognized the necessity 

to evolve the SBTVD. It also acknowledged that changing the physical layer, the transport layer, and/or audiovisual coding would not be backward-

compatible. Nevertheless, the transition to a new generation of Digital Terrestrial Television is a long process, based on the investments required for both 

broadcasters and consumers and the expected life span of TV transmitters and receivers. It was, therefore, deemed necessary to increase the life span 

of the existing Digital Terrestrial Television system as much as possible through a backward-compatible evolution (a project we called "TV 2.5") and to 

start the development of the next generation Digital Terrestrial Television system (the project we called "TV 3.0"). 

The "TV 2.5" project comprised two aspects: broadcast-broadband integration and audiovisual quality. The first aspect involved the development of a new 

receiver profile for the middleware Ginga (receiver profile D, a.k.a. "DTV Play"), addressing use cases such as on-demand video, synchronized companion 

device, audiovisual enhancement over the Internet, and targeted content. The second aspect was addressed through the introduction of three new optional 

immersive audio codecs (MPEG-H Audio, E-AC-3 JOC, and AC-4) while retaining MPEG-4 AAC main audio for backward-compatibility, and through the 

introduction of two new optional HDR video formats (SL-HDR1 dynamic metadata and HLG "preferred transfer characteristics" signaling) while keeping 

MPEG-4 AVC (H.264) / 8-bit / BT.709 / 1080i for backward-compatibility. The revision of the SBTVD standards containing both "TV 2.5" aspects has 

already been published (available at https://forumsbtvd.org.br/legislacao-e-normas-tecnicas/normas-tecnicas-da-tv-digital/english/). 

For the "TV 3.0" project, the SBTVD Forum, after agreeing on its requirements (use cases and corresponding technical specifications), decided to release 

a Call for Proposals (available at https://forumsbtvd.org.br/wp-content/uploads/2020/07/SBTVDTV-3-0-CfP.pdf) for any interested organization to submit 

its proposed candidate technologies for any of the system components or sub-components. The new system is expected to start operating in the next few 

years, but based on the Brazilian experience on the transition from analog to digital television, the complete transition from the current SBTVD to the 

TV 3.0 is expected to last at least 15+ years. 

As described in the aforementioned Call for Proposals document, the response to the Call for Proposals was divided into two phases. 

https://forumsbtvd.org.br/legislacao-e-normas-tecnicas/normas-tecnicas-da-tv-digital/english/
https://forumsbtvd.org.br/wp-content/uploads/2020/07/SBTVDTV-3-0-CfP.pdf
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Phase 1 responses comprised the identification of each proposed candidate technology and appropriate contact persons and fill ing the compliance form 

of the components or sub-components corresponding to the proposed candidate technology. 

Phase 2 responses comprised providing the full specification of the proposed candidate technology, adhering to the SBTVD Forum Intellectual Property 

Rights Policy, and the additional requirements considering general information and resources needed for evaluating and comparing the proposed 

candidate technologies. The “TV 3.0 CfP Phase 2 / Testing and Evaluation” document (available at https://forumsbtvd.org.br/wp-

content/uploads/2021/03/SBTVD-TV_3_0-P2_TE_2021-03-15.pdf) provides further information on Phase 2, along with the test procedures for evaluating 

and comparing the proposals of candidate technologies. 

The Call for Proposals was open from 17 July 2020 to 30 November 2020. It received in total, considering its 6 system components (Over-the-air Physical 

Layer, Transport Layer, Video Coding, Audio Coding, Captions, and Application Coding), 36 responses from 21 different organizations worldwide. Some 

similar proposals were merged for the sake of Phase 2 testing and evaluation, resulting in 30 candidate technologies. 

The tests were funded by the Brazilian Ministry of Communications through the Brazilian National Council for Scientific and Technological Development 

(CNPq, Conselho Nacional de Desenvolvimento Científico e Tecnológico). The Captions candidate technologies have been tested by the Federal 

University of Paraíba from 05 July 2021 to 05 November 2021. This document contains the results of the tests to support, alongside the market and 

intellectual property evaluations, the SBTVD Forum in recommending the appropriate technologies for the next generation of digital terrestrial television 

in Brazil.  

It is important to highlight that, in this process, the SBTVD Forum has a propositional role, with the Brazilian Government a lone being responsible for 

making any decisions about the standards applicable to broadcasting service in Brazil. 

2 Research Team 

This report was developed by LAVID - UFPB, our team: 

Anderson da Silva Coutinho - http://lattes.cnpq.br/6311702726029512 

Chrystinne Oliveira Fernandes - http://lattes.cnpq.br/8899016753943756 

Derzu Omaia - http://lattes.cnpq.br/9344107485273463 

Guido Lemos de Souza Filho - http://lattes.cnpq.br/6614550860293610 

Izaura D’angela Oliveira Magalhães - http://lattes.cnpq.br/1627457866411835 

Joaquim Breno Brito Cavalcante - http://lattes.cnpq.br/0002089282018413 

https://forumsbtvd.org.br/wp-content/uploads/2021/03/SBTVD-TV_3_0-P2_TE_2021-03-15.pdf
https://forumsbtvd.org.br/wp-content/uploads/2021/03/SBTVD-TV_3_0-P2_TE_2021-03-15.pdf
http://lattes.cnpq.br/6311702726029512
http://lattes.cnpq.br/8899016753943756
http://lattes.cnpq.br/9344107485273463
http://lattes.cnpq.br/6614550860293610
http://lattes.cnpq.br/1627457866411835
http://lattes.cnpq.br/0002089282018413
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Leonardo Chianca Braga - http://lattes.cnpq.br/1840565826762992 

Luiz Gusttavo Oliveira de Souza - http://lattes.cnpq.br/8962167381892550 

Matheus de Mendonça - http://lattes.cnpq.br/0593922243676918 

Miguel de Paula da Silva Cruz - http://lattes.cnpq.br/6891890723254684 

Richelieu Ramos de Andrade Costa - http://lattes.cnpq.br/5042611307144536 

Victória Monteiro Pontes - http://lattes.cnpq.br/0923376485477333 

We also had the collaboration of SBTVD Forum members, in particular: 

Luiz Fausto – Chair, Technical Module, SBTVD Forum 

Carlos Cosme – Chair, Captions Workgroup, SBTVD Forum 

3 Glossary 

ABNT Associação Brasileira de Normas Técnicas (Brazilian Technical Standards Association) 

DTH Direct-To-Home 

DTT Digital Terrestrial Television 

HDR High Dynamic Range 

HLG Hybrid Log-Gamma 

IPTV Internet Protocol Television 

ISDB-T Integrated Services Digital Broadcasting-Terrestrial 

NBR Norma Brasileira Regulamentadora (Brazilian National Standard) 

OTT Over-the-top (internet delivery) 

http://lattes.cnpq.br/1840565826762992
http://lattes.cnpq.br/8962167381892550
http://lattes.cnpq.br/0593922243676918
http://lattes.cnpq.br/6891890723254684
http://lattes.cnpq.br/5042611307144536
http://lattes.cnpq.br/0923376485477333
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PNG Portable Network Graphics 

SBTVD Sistema Brasileiro de Televisão Digital (Brazilian Digital Television System) 

SDO Standards Developing Organization 

4 TV 3.0 Architecture 

The TV 3.0 system components described in this document reflect the reference TV 3.0 architecture, as depicted in Figure 1. 

    Application Coding     

      

  Video 
Coding 

 
Audio 

Coding 
 Captions  

       

Transport Layer 

       

Over-the-air 
Physical Layer 

 Broadband Interface 

Figure 1. TV 3.0 Architecture. 

For further information about TV 3.0 architecture, please refer to the TV 3.0 Call for Proposals document. 

5 Testing and Evaluation Results 

5.1 Identification of the candidate technologies 

Throughout this report the candidate technologies are referred to by letters from "A" to "C". 
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The following table contains the correspondence with their real names. 

Candidate Technology A IMSC1 

Candidate Technology B ARIB-TTML 

Candidate Technology C AVS Captions 

5.2 Candidate Technology A 

5.2.1 Documentation Analysis 

5.2.1.1 CC1 

The complete explanation for frame-accurate synchronization with video can be found in section 6.6 of [ttml-imsc1.0.1] and in section 7 of [ttml10-sdp-

us]. 

A time expression must matches either of the following patterns: hh:mm:ss.mss or hh:mm:ss:ff, where hh denotes hours (00-23), mm denotes minutes 

(00-59), ss denotes seconds (00-59), mss denotes milliseconds (000-999), and ff denotes frames. For time expressions that use the hh:mm:ss.mss, 

exactly 2 digits must be used in each of the hours, minutes, and second components (include leading zeros). For time expressions that use the 

hh:mm:ss:ff format, exactly 2 digits must be used in each of the hours, minutes, second, and frame components (include leading zeros). 

5.2.1.2 CC2 

The complete set of characters supported can be found in Appendix B of [ttml-imsc1.0.1]. The Candidate Technology A supports the required character 

set as well as other latin and non-latin character sets not required. 

5.2.1.3 CC3 

5.2.1.3.1 CC3.1 

Live closed captioning can be sent both as broadband and broadcast content. The detailed explanation and constraints can be found in section 6.3 of 

[A/343]. 
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5.2.1.3.2 CC3.2 

Offline closed captioning can be sent as pre-recorded broadcast content. The detailed explanation and constraints can be found in section 6.2 of [A/343]. 

5.2.1.4 CC4 

The complete documentation can be found in [TTML1], [ttml10-sdp-us] and [ttml-imsc1.0.1]. 

5.2.1.4.1 CC4.1 

The tts:origin attribute is used to specify the x and y coordinates of the origin of a region area with respect to the origin of the root container region. The 

tts:origin attribute must be applied to a region. If the value of this attribute consists of two <length> specifications, then they must be interpreted as x 

and y coordinates, where the first specification is the x coordinate, and the second specification is the y coordinate. If the value of this attribute is auto, 

then the computed value of the style property must be considered to be the same as the origin of the root container region. If a computed value of the 

property associated with this attribute is not supported, then a presentation processor must use the closest supported value. 

5.2.1.4.2 CC4.2 

The tts:displayAlign attribute is used to specify a style property that defines the alignment of block areas in the block progression direction. This attribute 

applies to body, div, p or region and its value can be before (initial value), after, center or justify. 

The tts:textAlign attribute is used to specify a style property that defines how inline areas are aligned within a containing block area in the  inline 

progression direction. This attribute applies to p and its value can be left (initial value), center, right, start (initial value), end or justify. 

5.2.1.4.3 CC4.3 

The tts:fontFamily attribute is used to specify a style property that defines the font family. The supported fonts can be found in section 5.4 o f [A/343]. 

The supported tts:fontFamily values are: monospaceSerif, proportionalSerif, monospaceSansSerif, proportionalSansSerif, 708Casual, 

708Cursive or 708SmallCapitals. 

5.2.1.4.4 CC4.4 

The tts:fontSize attribute is used to specify a style property that defines the font size. A tts:fontSize attribute value must be one of the following values: 

50%, 75%, 100%, 150% or 200%. 

https://www.w3.org/TR/2018/REC-ttml2-20181108/#terms-root-container-region
https://www.w3.org/TR/2018/REC-ttml2-20181108/#style-value-length
https://www.w3.org/TR/2018/REC-ttml2-20181108/#terms-root-container-region
https://www.w3.org/TR/2018/REC-ttml2-20181108/#terms-presentation-processor
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5.2.1.4.5 CC4.5 

The tts:fontWeight attribute is used to specify a style property that defines the font weight. Its values must be normal (initial value) or bold. The 

tts:fontStyle attribute is used to specify a style property that defines the font style. Its values must be normal (initial value), italic or oblique. The 

tts:textDecoration attribute is used to specify a style property that defines a text decoration effect. Its values can be none, underline, overline or 

lineThrough. 

5.2.1.4.6 CC4.6 

The tts:color attribute is used to specify a style property that defines the foreground color of marks associated with an area generated by content flowed 

into a region. The initial value of tts:color shall be white. A document must not contain a <color> expression value used with the tts:color attribute that 

does not conform to the #rrggbbaa expression format. 

5.2.1.4.7 CC4.7 

The tts:backgroundColor attribute is used to specify a style property that defines the background color of a region or an area generated by content 

flowed into a region. The initial value of tts:backgroundColor is transparent. A document must not contain a <color> expression value used with the 

tts:color attribute that does not conform to the #rrggbbaa expression format. 

5.2.1.5 CC5 

A presented image is a div element with a smpte:backgroundImage attribute that flows into a presented region. The width and height (in pixels) of the 

image source referenced by smpte:backgroundImage shall be equal to the width and height (as specified by the tts:extent attribute using px units) of 

the region in which the div element is presented. In TTML1, tts:extent and tts:origin do not apply to div elements. In order to individually position multiple 

div elements, each div can be associated with a distinct region with the desired tts:extent and tts:origin. 

5.2.1.6 CC6 

One or more ISO BMFF files containing one or more XML documents form the content of the captions and subtitles. Each track has a set of metadata 

"signaling" that refers to the language of the content, among other information. 

https://www.w3.org/TR/ttml-imsc1.0.1/#dfn-presented-region
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5.2.1.7 CC7 

IMSC1 supports the delivery of emergency warnings through an instance of LLS information called AEAT (Advanced Emergency Alerting Table), 

represented as an XML document. For captions (text), the element used to contain the message is AEText with type string. For images, the element 

Media of the XML document refers to an additional file with supplementary information related to the warning, supporting an image or audio file as found 

in [A/331]. 

5.2.1.8 CC8 

5.2.1.8.1 CC8.1  

SMPTE-TT technology defines the TTML features required for interoperability between display systems for different platforms defined by [ST 2052-1] . 

Interoperability requires well-defined procedures in converting from CTA-708 format to SMPTE-TT document, using the standard cc_data() structure, 

defined by [RP 2052-11]. 

5.2.1.8.2 CC8.2  

According to the document defined by [CEA-608-E], in meeting the accessibility requirements given by ABNT, details in documentation [NBR 15290], are 

met using CEA conversions 708 and CEA 608, details on CEA 608 TTML conversion available in documentation [ttml10-sdp-us]. 

5.2.1.9 GT3/GT4 

The technical proposals and the full specification were uploaded, free-of-charge, to the SBTVD Forum’s SFTP. 

5.2.1.10 GI3 

A letter of commitment to intellectual property rights policy and future contributions was sent by mail, at the document ATSC-IPR-Statement-and-Letter-

of-Commitment-to-SBTVD-Forum.pdf, with this content: 

As part of the submission process, SBTVD Forum has stated that proponents shall provide “...Commitment to fair, reasonable, and non-

discriminatory licensing (or any other form of commercialization) of the technical proposal, as specified in the SBTVD Forum Intellectual Property 

Rights Policy.” 
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ATSC is a due-process, standards-development organization, with a specified Intellectual Property Rights (IPR) policy that includes a commitment 

by the organization and its participants to the “FRAND” licensing regime that the SBTVD Forum requires. All of ATSC’s proposals to the SBTVD 

Forum’s TV 3.0 Call for Proposals (CfP) are based on published ATSC Standards, which intrinsically conform to the ATSC IPR po licy. We can 

therefore state unequivocally that all ATSC’s proposals to the TV 3.0 CfP satisfy this requirement. 

A full statement of ATSC’s IPR policy is included in the ATSC Patent Policy (ATSC Document B/04). A complete list of patents declared by IPR 

holders in ATSC 3.0, including the specific Standards to which they apply, is also available at https://www.atsc.org/documents/atsc-3-0-

standards/patent-statements/. 

5.2.1.11 Additional Requirement 2 (AR2) 

In the document, ATSC-Response-to-TV-3-0-Additional-Requirements-Captions.pdf can be found the AR2 and AR3. 

ATSC 3.0 captioning products for professional and consumer use are widely available in the USA and Republic of Korea. Please contact the equipment 

manufacturer for details on encoder and decoder/renderer implementations. For a list of suggested vendors, contact Skip Pizzi , Brazil Implementation 

Team Chair, ATSC, at skip@skippizzi.com. 

5.2.1.12 Additional Requirement 3 (AR3) 

For information on ATSC 3.0 caption decoder/renderers used in ATSC 3.0 TV receivers, contact the TV manufacturer. Detailed information about currently 

available receivers in the US market is available at https://www.watchnextgentv.com/. 

5.2.2 Summary of Documentation Analysis 

general requirements fulfillment 

GT3 All technical proposals shall be fully specified, preferably in technical standards of internationally recognized SDOs. 
Fulfilled 

NOTE: see 
5.2.1.09 

GT4 The full specification of the technical proposal shall be made available for the SBTVD Forum free of charge. 
Fulfilled 

NOTE: see 
5.2.1.09 

GI3 
All technical proposals licensing or any other form of commercialization shall adhere to fair, reasonable, and non-discriminatory terms, as 

specified in the SBTVD Forum Intellectual Property Rights Policy (see the TV 3.0 Call for Proposals document, Annex A). 

Fulfilled 
NOTE: see 

5.2.1.10 

 

mailto:skip@skippizzi.com
https://www.watchnextgentv.com/
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use case minimum technical specification fulfillment 

CC1 Enable frame-accurate synchronization with video. CC1.1 video/caption sync frame-accurate 
Fulfilled 

NOTE: see 5.2.1.1 

CC2 
Support the complete character set currently used for closed 

captioning in Brazil. 

CC2.1 
support the complete character set currently used for 

closed captioning in Brazil (as specified in 
ABNT NBR 15610-1) 

Fulfilled 
NOTE: see 5.2.1.2 

CC2.2 
support other languages character sets 

(Latin and non-Latin) 
Fulfilled 

NOTE: see 5.2.1.2 

CC3 Enable live and offline closed-captioning. 

CC3.1 live closed-captioning 
Fulfilled 

NOTE: see 5.2.1.3.1 

CC3.2 offline closed-captioning 
Fulfilled 

NOTE: see 5.2.1.3.2 

CC4 Enable text styling control. 

CC4.1 control text horizontal and vertical position 
Fulfilled 

NOTE: see 5.2.1.4.1 

CC4.2 control text horizontal and vertical alignment 
Fulfilled 

NOTE: see 5.2.1.4.2 

CC4.3 select text font 
Fulfilled 

NOTE: see 5.2.1.4.3 

CC4.4 control text size 
Fulfilled 

NOTE: see 5.2.1.4.4 

CC4.5 select font style (normal, bold, italic and underline) 
Fulfilled 

NOTE: see 5.2.1.4.5 

CC4.6 select text color 
Fulfilled 

NOTE: see 5.2.1.4.6 

CC4.7 select background-color 
Fulfilled 

NOTE: see 5.2.1.4.7 

CC5 
Support images (e.g. PNG) to enable displaying non-textual 

information. 
CC5.1 

support images (e.g. PNG) to enable displaying non-
textual information 

Fulfilled 
NOTE: see 5.2.1.5 

CC6 
Enable sending sign language gloss as a separate caption stream 
to be synthesized as sign language video by an appropriate app. 

CC6.1 
enable sending sign language gloss as a separate caption 

stream 
Fulfilled 

NOTE: see 5.2.1.6 

CC7 Enable emergency warning information delivery using captions. 

CC7.1.1 

emergency information media 
format 

captions (text) 
Fulfilled 

NOTE: see 5.2.1.7 

CC7.1.2 captions (image) 
Fulfilled 

NOTE: see 5.2.1.7 

CC7.1.3 sign language (gloss) 
Fulfilled 

NOTE: see 5.2.1.7 
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use case minimum technical specification fulfillment 

CC8 
Enable interoperability with different distribution platforms (e.g. DTT, 

cable, IPTV, DTH satellite, fixed broadband, 4G/5G mobile 
broadband, home network). 

CC8.1 interoperability with different distribution platforms 
Fulfilled 

NOTE: see 5.2.1.8.1 

CC8.2 
convertibility between the new caption format and the 

format specified in ABNT NBR 15610-1 
Fulfilled 

NOTE: see 5.2.1.8.2 

 

additional requirements fulfillment 

CC-AR2 
Provide information about available implementations of the encoder and decoder/renderer, the latter both for 

professional (broadcast) and consumer electronic applications. 
Fulfilled 

NOTE: see 5.2.1.11 

CC-AR3 Provide some reference information about the decoder/renderer for TV sets manufacturing. 
Fulfilled 

NOTE: see 5.2.1.12 

5.2.3 Test Results 

The proponent provided files in MPEG-DASH format on the SBTVD Forum’s SFTP, which were duplicated on a server. To decode the content, the team 

used, as standard, Dash JavaScript Player 4.0.0 running on Microsoft Edge browser version 92.0.902.84 (64 bits) on the Windows 10 OS version 21H1. 

Tests that need different tools for testing will have it specified in the description. The links to the Dash Player, with the  URL of the dash media file are 

shown in the table below. 

Test 
Case ID 

Link 

TC1.1 
http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-
ri.com:6789/contents/IMSC1_TV3/TC1.1_Frame-accurate_sync_Rate_H.265_Sidecar_IMSC/dash/live.mpd 

TC2.1 
http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-
ri.com:6789/contents/IMSC1_TV3/TC2.1_Character_set_H.265_Sidecar_IMSC/dash_extended/live.mpd 

TC3.1 Not provided 

TC4.1 
http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-

ri.com:6789/contents/IMSC1_TV3/TC4.1_Text_styling_control_H.265_Sidecar_IMSC/dash/live.mpd 

TC5.1 Not provided 

TC6.1 
http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-
ri.com:6789/contents/IMSC1_TV3/TC6.1_Multiple_caption_streams_H.265_Sidecar_IMSC/dash/live.mpd 

http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-ri.com:6789/contents/IMSC1_TV3/TC1.1_Frame-accurate_sync_Rate_H.265_Sidecar_IMSC/dash/live.mpd
http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-ri.com:6789/contents/IMSC1_TV3/TC1.1_Frame-accurate_sync_Rate_H.265_Sidecar_IMSC/dash/live.mpd
http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-ri.com:6789/contents/IMSC1_TV3/TC2.1_Character_set_H.265_Sidecar_IMSC/dash_extended/live.mpd
http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-ri.com:6789/contents/IMSC1_TV3/TC2.1_Character_set_H.265_Sidecar_IMSC/dash_extended/live.mpd
http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-ri.com:6789/contents/IMSC1_TV3/TC4.1_Text_styling_control_H.265_Sidecar_IMSC/dash/live.mpd
http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-ri.com:6789/contents/IMSC1_TV3/TC4.1_Text_styling_control_H.265_Sidecar_IMSC/dash/live.mpd
http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-ri.com:6789/contents/IMSC1_TV3/TC6.1_Multiple_caption_streams_H.265_Sidecar_IMSC/dash/live.mpd
http://reference.dashif.org/dash.js/v4.0.0/samples/dash-if-reference-player/index.html?url=http://das.ateme-ri.com:6789/contents/IMSC1_TV3/TC6.1_Multiple_caption_streams_H.265_Sidecar_IMSC/dash/live.mpd
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5.2.3.1 Test 1 (Frame-accurate synchronization) 

The three screenshots taken of the content being exhibited on the screen showed a difference greater than one frame between the video timecode and 

the closed-captioned timecode (Figure 2), therefore the test failed and the requirement CC1.1 was not fulfilled. However, the video content provided by 

the proponent had a spatial resolution of 4096 x 2160 pixels unlike the requested spatial resolution of 1920 x 1080 pixels. The video showed a freezing 

behavior during the execution which could be the cause of the failure that may have been caused by this high resolution. Although the requirement CC1.1 

has not been fulfilled, the system demonstrated the ability to perform offline closed-captioning in both this and other test cases, therefore the requirement 

CC3.2 was fulfilled. 
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Figure 2. Screenshots of the TC1.1 performed on Dash JavaScript Player 4.0.0. on Windows 10 OS version 21H1. 

5.2.3.2 Test 2 (Character set) 

The system exhibits the captions at the required timecode, as shown on the screenshots timestamps. Steps 2-a, 2-b, 2-c, 2-d were checked and the 

system displays captions correctly. Regarding step 2-e, although the system shows the ability to support non-Latin characters, it was not possible to 

assess the ability to present other Latin characters than the ones solicited in the mandatory items. 
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Figure 3. Screenshots of the mandatory tests performed on Dash JavaScript Player 4.0.0. on Windows 10 OS version 21H1. 
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Figure 4. Screenshots of step and TC2.1 taken in Dash JavaScript Player 4.0.0 using Microsoft Edge version 92.0.902.84 on Windows 10 OS version 21H1. 

5.2.3.3 Test 3 (Live and offline closed-captioning) 

The proponent did not provide the material necessary to carry out the test. Therefore, requirement CC3.1 has not been verified. 

5.2.3.4 Test 4 (Text styling control) 

The system matches requirements in steps 4-a to 4-o. Figures 5 to 10 present the test results. Although the proponent achieved requirement CC4.4, and 

the font size is controllable, this size does not match the requested height proportion on step 4-n as shown in Figure 9. Notice that in Figure 9 the space 

between the blue horizontal lines in the second captions line corresponds to a percentage of the screen height, picture A shows font size measures is 

3%, picture B shows font size measures is 5%, and so on. 
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Figure 5. Screenshots of TC4.1 steps a-d taken in Dash JavaScript Player 4.0.0 using Microsoft Edge version 92.0.902.84 on Windows 10 OS version 21H1. 
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Figure 6. Screenshots from steps d-g of TC4.1 performed on Dash JavaScript Player 4.0.0 using Microsoft Edge version 92.0.902.84 on Windows 10 OS 

version 21H1. 
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Figure 7. Screenshots from steps h-k of TC4.1 performed on Dash JavaScript Player 4.0.0 using Microsoft Edge version 92.0.902.84 on Windows 10 OS 

version 21H1. 
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Figure 8. Screenshots from k-m steps of TC4.1 performed on Dash JavaScript Player 4.0.0 using Microsoft Edge version 92.0.902.84 on Windows 10 OS 

version 21H1. 
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Figure 9. Screenshot from step n of TC4.1. The space between the horizontal blue lines of the second caption line corresponds to a percentage of the 

screen height. A: Space corresponds to 3% of the screen height. B: Space corresponds to 5% of the screen height. C: Space corresponds to 7% of the 

screen height. D: Space corresponds to 10% of the screen height. 
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Figure 10. Screenshots from step o of TC4.1 performed on Dash JavaScript Player 4.0.0 using Microsoft Edge version 92.0.902.84 on Windows 10 OS 

version 21H1. 

5.2.3.5 Test 5 (Displaying non-textual information) 

The proponent did not provide the material necessary to carry out the test. Therefore, the CC5.1 requirement has not been verified. 

5.2.3.6 Test 6 (Multiple caption streams) 

The system displays the first caption available and is able to switch captions. However, it fails to toggle between captions after the second toggle. After 

the switch, the system does not exhibit any captions, and the webpage displays an error pop-up a few times after the switch attempts. Therefore, the test 

case is partially fulfilled. Another important information is that for the test procedure a video, audio and subtitle content was requested, in which the subtitle 

would represent the transcription of the audio content. However, the subtitle shown on the screen contained only one word referring to the language to 

which the subtitle belonged and in the audio there was no information that could be transcribed into text. 
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Figure 11. Screenshots from TC6.1 performed on Dash JavaScript Player 4.0.0 on Microsoft Edge version 92.0.902.84 on Windows 10 OS version 21H1. 

As the test failed in the default environment, three copies of the ttml file provided by the proponent for the TC4.1 was created and decoded on VLC media 

player 3.0.16 Vetinari on Ubuntu 20.04.3 LTS SO with a MP4 file provided also by the proponent for the TC6.1. Each copy was edited and a number was 

placed at the beginning of each caption line to represent them. In this test environment, the system was shown to be able to switch between different 

closed captions files, as shown in Figure 12. 
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Figure 12. Screenshots from TC6.1 performed on VLC 3.0.16 on Ubuntu 20.04.3 LTS SO. 

5.2.3.7 Test 7 (Emergency warning information) 

As mentioned in section 5.2.3.6, the verification procedures of this test are performed during test steps 6. The possibility to send textual information was 

partially met, however, files were not provided to test the ability to display non-textual information, therefore, this requirement has not been verified. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Captions 03 December 2021 

Page 27 of 64 

5.2.4 Summary of Test Results 

use case minimum technical specification fulfillment 

CC1 Enable frame-accurate synchronization with video. CC1.1 video/caption sync frame-accurate 
Not fulfilled 

NOTE: see 5.2.3.1 

CC2 
Support the complete character set currently used for closed 

captioning in Brazil. 

CC2.1 
support the complete character set currently used for closed 

captioning in Brazil (as specified in ABNT NBR 15610-1) 
Fulfilled 

NOTE: see section 5.2.3.2 

CC2.2 
support other languages character sets 

(Latin and non-Latin) 
Fulfilled 

NOTE: see Figure 4 

CC3 Enable live and offline closed-captioning. 

CC3.1 live closed-captioning 
Not verified 

NOTE: see 5.2.3.3 

CC3.2 offline closed-captioning 
Partially fulfilled 
NOTE: see 5.2.3.1 

CC4 Enable text styling control. 

CC4.1 control text horizontal and vertical position 
Fulfilled 

NOTE: see 5.2.3.4 

CC4.2 control text horizontal and vertical alignment 
Fulfilled 

NOTE: see 5.2.3.4 

CC4.3 select text font 
Fulfilled 

NOTE: see 5.2.3.4 

CC4.4 control text size 
Fulfilled 

NOTE: see 5.2.3.4 

CC4.5 select font style (normal, bold, italic and underline) 
Fulfilled 

NOTE: see 5.2.3.4 

CC4.6 select text color 
Fulfilled 

NOTE: see 5.2.3.4 

CC4.7 select background-color 
Fulfilled 

NOTE: see 5.2.3.4 

CC5 
Support images (e.g. PNG) to enable displaying non-textual 

information. 
CC5.1 

support images (e.g. PNG) to enable displaying non-textual 
information 

Not verified 
NOTE: see 5.2.3.5 

CC6 
Enable sending sign language gloss as a separate caption 

stream to be synthesized as sign language video by an 
appropriate app. 

CC6.1 
enable sending sign language gloss as a separate caption 

stream 
Partially fulfilled 
NOTE: see 5.2.3.6 
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use case minimum technical specification fulfillment 

CC7 
Enable emergency warning information delivery using 

captions. 

CC7.1.1 

emergency information media 
format 

captions (text) 
Partially fulfilled 
NOTE: see 5.2.3.7 

CC7.1.2 captions (image) 
Not verified 

NOTE: see 5.2.3.7 

CC7.1.3 sign language (gloss) 
Partially fulfilled 
NOTE: see 5.2.3.7 

 

additional requirements fulfillment 

CC-
AR1 

Provide free of charge reference caption encoder and decoder/renderer (hardware or software) with its corresponding documentation, strictly for 
temporary technical evaluation of the SBTVD Forum (non-commercial usage). 

Fulfilled 

5.2.5 References 

[A/343] ATSC Standard: Captions and Subtitles, with Amendments No. 1 and No. 2, 2021, https://www.atsc.org/atsc-documents/a3432017-atsc-standard-

captions-subtitles/. 

[ttml-imsc1.0.1] W3C: “TTML Profiles for Internet Media Subtitles and Captions 1.0.1 (IMSC1)”, W3C Recommendation 24 April 2018, edited in place 27 

April 2020, https://www.w3.org/TR/ttml-imsc1.0.1/. 

[ttml10-sdp-us] W3C: “TTML Simple Delivery Profile for Closed Captions (US)”, A profile of TTML for internet delivery of Captions originated in the United 

States, W3C Working Group Note 05 February 2013, https://www.w3.org/TR/ttml10-sdp-us/. 

[TTML1] W3C: “Timed Text Markup Language 1 (TTML1) (Third Edition)” W3C Recommendation 08 November 2018, edited in place 20 August 2020, 

https://www.w3.org/TR/2018/REC-ttml2-20181108/. 

[A/331]  ATSC Standard: Signaling, Delivery, Synchronization, and Error Protection, 20 June 2019, https://www.atsc.org/wp-

content/uploads/2017/12/A331-2019-Signaling-Deivery-Sync-FEC.pdf 

[ST 2052-1] SMPTE: “ST 2052-1:2013, Timed Text Format (SMPTE-TT),” Society of Motion Picture and Television Engineers, White Plains, NY, IEEE 

Xplore Full-Text PDF: 

[RP 2052-11] SMPTE: “ST 2052-11:2013, Conversion from CEA-708 Caption Data to SMPTE-TT,” Society of Motion Picture and Television Engineers, 

White Plains, NY, https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7290363 

https://www.atsc.org/atsc-documents/a3432017-atsc-standard-captions-subtitles/
https://www.atsc.org/atsc-documents/a3432017-atsc-standard-captions-subtitles/
https://www.w3.org/TR/ttml-imsc1.0.1/
https://www.w3.org/TR/ttml10-sdp-us/
https://www.w3.org/TR/2018/REC-ttml2-20181108/
https://www.atsc.org/wp-content/uploads/2017/12/A331-2019-Signaling-Deivery-Sync-FEC.pdf
https://www.atsc.org/wp-content/uploads/2017/12/A331-2019-Signaling-Deivery-Sync-FEC.pdf
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7291854
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7291854
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7290363
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[NBR 15290] ABNT: “ABNT NBR 15290:2005, Accessibility in tv captions”, ABNT 2005, Rio de Janeiro, RJ, Microsoft Word - 15290.doc (crea-sc.org.br) 

[CEA-608-E] CTA: 608-E, “Line 21 DataServices,” Consumer Electronics Association, Arlington, VA, https://webstore.ansi.org/preview-

pages/CEA/preview_ANSI+CEA+608-E-2008+R2014.pdf 

5.3 Candidate Technology B 

5.3.1 Documentation Analysis 

5.3.1.1 CC1 

The documentation for the frame-accurate synchronization with video in TTML can be found in subsection 6.2.4 of the document W3C - Timed Text 

Markup Language 1 (TTML1) (Second Edition) (https://www.w3.org/TR/2013/REC-ttml1-20130924/#parameter-attribute-frameRate), that specifies the 

ttp:frameRate attribute as follows: 

The ttp:frameRate attribute is used to specify the frame rate of a related media object or the intrinsic frame rate of a Document Instance in case it is 

intended to function as an independent media object. If specified, the value of this attribute must adhere to the following syntax: 

ttp:frameRate 

 : <digit>+ // value > 0 

The frame rate that applies to a Document Instance is used to interpret time expressions that are expressed in frames as defined by the <timeExpression> 

available at the same documentation, in subsection 10.3.1. 

5.3.1.2 CC2 

The ARIB STD-B62 Version 2.2 standard presents the repertoire of graphic characters employed as the subset of repertoire defined in ISO/IEC 

10646:2017, such as: Basic Latin, Latin-1 supplement, Coded Kanji set, coded character set composed of UCS characters referred by character name, 

and additional symbols and characters. 

In this case, the ARIB-TTML supports the required character set as well as other latin and non-latin character sets not required. 

http://www.crea-sc.org.br/portal/arquivosSGC/NBR%2015290.pdf
https://webstore.ansi.org/preview-pages/CEA/preview_ANSI+CEA+608-E-2008+R2014.pdf
https://webstore.ansi.org/preview-pages/CEA/preview_ANSI+CEA+608-E-2008+R2014.pdf
https://www.w3.org/TR/2013/REC-ttml1-20130924/#parameter-attribute-frameRate
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5.3.1.3 CC3 

The ARIB STD-B62 Version 2.2 standard presents the presentation function of closed caption on Chapter 2: Presentation Function of Closed Caption 

and Super Impose, showing in Table 2-2: Closed Caption Display Mode, the two type of the display mode supported, which are: 1- Live mode; and 2- 

Playback of recording.  

The display functions for the Live mode are: Presented regardless of viewer's operation; Erased regardless of viewer's operation; Control for presentation 

by the viewer's operation and receiver setting. 

The display functions for the Playback of recording mode are: Recorded automatically when recording and always displayed when playing a video 

regardless of viewer's operation; Non-displayed when playing a video; Recorded automatically when recording and displayed (or non-displayed) when 

playing a video based on the viewer's operation. 

5.3.1.4 CC4 

5.3.1.4.1 CC4.1 

The ARIB STD-B62 Version 2.2 standard presents the presentation function of closed caption on Chapter 2: Presentation Function of Closed Caption 

and Super Impose, subsection 2.2 Overview of Presentation Function of Closed Caption, where the orientation parameter can be defined as horizontal 

or vertical through the specification of the tts:origin arib-tt:keyframe element.  

The tts:origin specifies the position of an element in which the arib-tt:animation attribute is defined in a moment when an applicable keyframe is presented. 

5.3.1.4.2 CC4.2 

The definition of the control text horizontal and vertical alignment occurs through the use of the tts:textAlign element. 

5.3.1.4.3 CC4.3 

The definition of the font-family occurs through the use of the “tts:fontFamily” attribute. 

tts:fontFamily is a mandatory attribute for a non-built-in font. If round gothic, round gothic bold or gothic is specified as the font-family attribute in an ARIB-

TTML document, letters must be displayed in an appropriate corresponding font style. If other values for font-family are specified, font style selected by 

such values is up to receiver implementation. For Latin fonts, letters are shown in proportional font if sans-serif is specified as the generic-family, and 

letters are shown in fixed-width font if monospace is specified. 
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5.3.1.4.4 CC4.4 

The selection of font size occurs through the use of the tts:fontSize attribute. 

The "tts:fontSize" specifies the font size of an element in which the arib-tt:animation attribute is defined in a moment when an applicable keyframe is 

presented. 

A font size is specified by the font-size attribute in a pixel (px) unit. A single value or two values separated with a space can be specified. When a single 

value is specified, the value indicates the font height. When two values are specified, the former indicates the font width and the latter indicates the font 

height. 

5.3.1.4.5 CC4.5 

A font weight is specified by the "tts:font-weight” attribute. If normal or bold is specified, actual font weight is defined in the operational guidelines. 

5.3.1.4.6 CC4.6 

The selection of text color occurs through the use of the tts:color attribute. 

tts:color: Character color of the element in which the arib-tt:animation attribute is defined in a moment when an applicable keyframe is presented. 

A font color is specified by color attribute by 256 steps of red, green, blue and transparency. A font color can be specified for each character. A font color 

can be specified using a color name, #rrggbb (red, green and blue in 2-digit hexadecimals), or #rrggbbaa (red, green, blue, and transparency in 2-digit 

hexadecimals). The available color names are defined separately in the operational guidelines. 

5.3.1.4.7 CC4.7 

The selection of background color occurs through the use of the tts:backgroundColor attribute. 

tts:backgroundColor: Background color of an element in which the arib-tt:animation attribute is specified in a moment when an applicable keyframe is 

presented. 
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5.3.1.5 CC5 

According to the ARIB STD-B62 Version 2.2 standard, Image data can be embedded in an ARIB-TTML document using the smpte:image element that is 

defined in the SMPTE-TT standard. By referencing an id attribute of the smpte:image element, smpte:backgroundImage attribute enables to render it.  

Coding scheme of such embedded images is PNG, as defined in Volume 1, Part 2 of this standard.  

5.3.1.6 CC6 

A mechanism for caption driven by ARIB-TTML can also be utilized to provide super-impose services. These services work as a subtitling service to 

deliver content that is not related to the main video, audio or data, such as news flash, program remarks, warning, time signal, among others. In this case, 

this service can be used to deliver emergency information media in text or audio format. In this case, through the superimpose transmission system, the 

sign language gloss can be sent as a separate caption stream.  

5.3.1.7 CC7 

A mechanism for caption driven by ARIB-TTML can also be utilized to provide super-impose services. These services work as a subtitling service to 

deliver content that is not related to the main video, audio or data, such as news flash, program remarks, warning, time signal, among others. In this case, 

this service can be used to deliver emergency information media in text or audio format, along with information related to sign language (gloss). 

5.3.1.8 CC8 

The ARIB-TTML is based on the W3C Recommendation "Timed Text Markup Language 1 (TTML1) (Second Edition)” and SMPTE ST 2052-1:2013 

"Timed Text Format (SMPTE-TT)”. The SMPTE ST 2052-1:2013 document specifies the TTML features required for interoperability between display 

systems for different platforms. This specification is available in the link https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7291854. 

5.3.1.9 GT3/GT4 

The technical proposals and the full specification were uploaded, free-of-charge, to the SBTVD Forum’s SFTP. 

5.3.1.10 GI3 

At the document 0_Responce to CfP Ph2(CC) cover page_r2.pdf, can be found the information: 

In case that the proposed technologies are fully or partially adopted in the TV3.0 normative specifications, DiBEG agrees with the following terms. 

https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7291854
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- Fair, reasonable, and non-discriminatory licensing of the proposed technologies by DiBEG upon commercialization of the TV 3.0 normative specifications. 

- Contribution to SBTVD Forum on drafting the TV 3.0 normative specifications and implementing its conformity assessment tests (reference 

implementations, reference streams, test suites, etc.) as much as possible. 

5.3.1.11 Additional Requirements (CC-AR2/CC-AR3) 

At the corresponding git lab issue, the proponent said that the decoder/renderer equipment are available at the market and give a list of links with the 

information about the equipment. 

5.3.2 Summary of Documentation Analysis 

general requirements fulfillment 

GT3 All technical proposals shall be fully specified, preferably in technical standards of internationally recognized SDOs. 
Fulfilled 

NOTE: see 
5.3.1.9 

GT4 The full specification of the technical proposal shall be made available for the SBTVD Forum free of charge. 
Fulfilled 

NOTE: see 
5.3.1.9 

GI3 
All technical proposals licensing or any other form of commercialization shall adhere to fair, reasonable, and non-discriminatory terms, as 

specified in the SBTVD Forum Intellectual Property Rights Policy (see the TV 3.0 Call for Proposals document, Annex A). 

Fulfilled 
NOTE: see 

5.3.1.10 

 

use case minimum technical specification fulfillment 

CC1 Enable frame-accurate synchronization with video. CC1.1 video/caption sync frame-accurate 
Fulfilled 

NOTE: see 5.3.1.1 

CC2 
Support the complete character set currently used for closed 

captioning in Brazil. 

CC2.1 
support the complete character set currently used for 

closed captioning in Brazil (as specified in 
ABNT NBR 15610-1) 

Fulfilled 
NOTE: see 5.3.1.2 

CC2.2 
support other languages character sets 

(Latin and non-Latin) 
Fulfilled 

[NOTE: see5.3.1.2 
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use case minimum technical specification fulfillment 

CC3 Enable live and offline closed-captioning. 

CC3.1 live closed-captioning 
Fulfilled 

NOTE: see 5.3.1.3 

CC3.2 offline closed-captioning 
Fulfilled 

NOTE: see 5.3.1.3 

CC4 Enable text styling control. 

CC4.1 control text horizontal and vertical position 
Fulfilled 

NOTE: see 5.3.1.4.1 

CC4.2 control text horizontal and vertical alignment 
Fulfilled 

NOTE: see 5.3.1.4.2 

CC4.3 select text font 
Fulfilled 

NOTE: see 5.3.1.4.3 

CC4.4 control text size 
Fulfilled 

NOTE: see 5.3.1.4.4 

CC4.5 select font style (normal, bold, italic and underline) 
Fulfilled 

NOTE: see 5.3.1.4.5 

CC4.6 select text color 
Fulfilled 

NOTE: see 5.3.1.4.6 

CC4.7 select background-color 
Fulfilled 

NOTE: see 5.3.1.4.7 

CC5 
Support images (e.g. PNG) to enable displaying non-textual 

information. 
CC5.1 

support images (e.g. PNG) to enable displaying non-
textual information 

Fulfilled 
NOTE: see 5.3.1.5 

CC6 
Enable sending sign language gloss as a separate caption stream 
to be synthesized as sign language video by an appropriate app. 

CC6.1 
enable sending sign language gloss as a separate caption 

stream 
Fulfilled 

NOTE: see 5.3.1.6 

CC7 Enable emergency warning information delivery using captions. 

CC7.1.1 

emergency information media 
format 

captions (text) 
Fulfilled 

NOTE: see 5.3.1.7 

CC7.1.2 captions (image) 
Fulfilled 

NOTE: see 5.3.1.7 

CC7.1.3 sign language (gloss) 
Fulfilled 

NOTE: see 5.3.1.7 

CC8 
Enable interoperability with different distribution platforms (e.g. DTT, 

cable, IPTV, DTH satellite, fixed broadband, 4G/5G mobile 
broadband, home network). 

CC8.1 interoperability with different distribution platforms 
Fulfilled 

NOTE: see 5.3.1.8 

CC8.2 
convertibility between the new caption format and the 

format specified in ABNT NBR 15610-1 
Fulfilled 

NOTE: see 5.3.1.8 
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additional requirements fulfillment 

CC-
AR2 

Provide information about available implementations of the encoder and decoder/renderer, the latter both for professional (broadcast) 
and consumer electronic applications. 

Fulfilled 
NOTE: see 

5.3.1.11 

CC-
AR3 

Provide some reference information about the decoder/renderer for TV sets manufacturing. 
Fulfilled 

NOTE: see 
5.3.1.11 

5.3.3 Test Results 

The proponent does not provide resources for the tests, therefore, it was not possible to perform the necessary verification. 

5.3.3.1 Test 1 (Frame-accurate synchronization) 

It was not possible to run the tests. 

5.3.3.2 Test 2 (Character set) 

It was not possible to run the tests. 

5.3.3.3 Test 3 (Live and offline closed-captioning) 

It was not possible to run the tests. 

5.3.3.4 Test 4 (Text styling control) 

It was not possible to run the tests. 

5.3.3.5 Test 5 (Displaying non-textual information) 

It was not possible to run the tests.  
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5.3.3.6 Test 6 (Multiple caption streams) 

It was not possible to run the tests.  

5.3.3.7 Test 7 (Emergency warning information) 

It was not possible to run the tests.  

5.3.4 Summary of Test Results 

It was not possible to run the tests.  

use case minimum technical specification fulfillment 

CC1 Enable frame-accurate synchronization with video. CC1.1 video/caption sync frame-accurate 
Not verified 

NOTE: see 5.3.3 

CC2 
Support the complete character set currently used for closed 

captioning in Brazil. 

CC2.1 
support the complete character set currently used for closed 

captioning in Brazil (as specified in ABNT NBR 15610-1) 
Not verified 

NOTE: see 5.3.3 

CC2.2 
support other languages character sets 

(Latin and non-Latin) 
Not verified 

NOTE: see 5.3.3 

CC3 Enable live and offline closed-captioning. 

CC3.1 live closed-captioning 
Not verified 

NOTE: see 5.3.3 

CC3.2 offline closed-captioning 
Not verified 

NOTE: see 5.3.3 
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use case minimum technical specification fulfillment 

CC4 Enable text styling control. 

CC4.1 control text horizontal and vertical position 
Not verified 

NOTE: see 5.3.3 

CC4.2 control text horizontal and vertical alignment 
Not verified 

NOTE: see 5.3.3 

CC4.3 select text font 
Not verified 

NOTE: see 5.3.3 

CC4.4 control text size 
Not verified 

NOTE: see 5.3.3 

CC4.5 select font style (normal, bold, italic and underline) 
Not verified 

NOTE: see 5.3.3 

CC4.6 select text color 
Not verified 

NOTE: see 5.3.3 

CC4.7 select background-color 
Not verified 

NOTE: see 5.3.3 

CC5 
Support images (e.g. PNG) to enable displaying non-textual 

information. 
CC5.1 

support images (e.g. PNG) to enable displaying non-textual 
information 

Not verified 
NOTE: see 5.3.3 

CC6 
Enable sending sign language gloss as a separate caption stream 
to be synthesized as sign language video by an appropriate app. 

CC6.1 
enable sending sign language gloss as a separate caption 

stream 
Not verified 

NOTE: see 5.3.3 

CC7 Enable emergency warning information delivery using captions. 

CC7.1.1 

emergency information media format 

captions (text) 
Not verified 

NOTE: see 5.3.3 

CC7.1.2 captions (image) 
Not verified 

NOTE: see 5.3.3 

CC7.1.3 sign language (gloss) 
Not verified 

NOTE: see 5.3.3 

 

additional requirements fulfillment 

CC-
AR1 

Provide free of charge reference caption encoder and decoder/renderer (hardware or software) with its corresponding documentation, strictly 
for temporary technical evaluation of the SBTVD Forum (non-commercial usage). 

Not fulfilled 
NOTE: see 

5.3.3 
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5.4 Candidate Technology C 

5.4.1 Documentation Analysis 

5.4.1.1 CC1  

Information about the command regarding the synchronization of subtitles is contained in the document "ClosedCaptioning-CD1.0.pdf" in section 8.3.2 in 

item 5 called "Synchronization Command Description". The synchronization command is encoded in code set C1 and its execution mode follows table 24 

of the aforementioned item. This command specifies a timeout as its parameter. When a delay command is encountered, the subti tle interpreter waits for 

the specified delay time. 

The time command supports two formats: 

1.  hour-minute-second-frame (HH:MM:SS:FF) 

2. hour-minute-second-millisecond (HH:MM:SS:FFF) 

5.4.1.2 CC2  

Information about the character set supported by the program can also be found in the document "ClosedCaptioning-CD1.0.pdf" in section 7.1 in item 2, 

called "character set support". 

5.4.1.2.1 CC2.1  

In this item it is informed that all terminals must be able to display unicode characters of types Basic ASCII (GB/T 1988-1998) and Latin-1(\u0000 to 

\u00FF). 

5.4.1.2.2 CC2.2  

In addition to the aforementioned character maps, the program must also be able to display symbols from the following character maps: 

GB 2312-1980 Character Sets; 

Symbol of Euro (\u20AC); 

Symbol of telephone and vote (\u260E to \u2612). 
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Therefore, they also support characters from other languages (Latin and non-Latin). 

5.4.1.3 CC3  

Information regarding closed caption storage and transport flows are described in the document "ClosedCaptioning-CD1.0.pdf" in section 9 and 10 "CC 

Caption Storage" and "CC Caption Transport" respectively. 

5.4.1.3.1 CC3.1  

The information found in the documents sent by the bidders was not satisfactory to complete the analysis of the documentation related to this requirement. 

5.4.1.3.2 CC3.2  

Item 10.1.1 informs that in the transmission field, the subtitle data is transmitted in a dedicated PES transmission stream, which is a necessary transmission 

mode; Subtitle data can also be transmitted in the basic ES video stream of the streaming stream, which is the optional streaming mode. 

5.4.1.4 CC4  

Information regarding the text styling control is described in the document "ClosedCaptioning-CD1.0.pdf" in section 7.1 "Display properties". 

5.4.1.4.1 CC4.1  

Item 7 “Writing direction” informs that when vertical text display format is required, characters will be arranged from top to bottom oriented by the terminal. 

However, when the terminal does not support certain characters vertically, it can treat as if these characters did not exist.  Horizontal text display can be 

handled in such a way that the user can define which writing direction defines the character's position. Also, the terminal needs to provide direction support 

for the character set supported by it and allow the user to define the writing direction. 

5.4.1.4.2 CC4.2  

In section 7.2.3, it lists the definition of horizontal alignment, which refers to text with a value of 0 for the left, a value of 1 for the center and a value of 2 

for the right, whereas the vertical alignment refers to the text with a value of 0 for the top, a value of 1 for the center, and a value of 2 for the bottom. 
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5.4.1.4.3 CC4.3  

Item 3 "Font support" informs you that the font is specified by name, size and style. The device must support special fonts like Serif, Sans-Serif, Monospace 

and Song typeface. 

5.4.1.4.4 CC4.4  

Item 3 “Font support” also provides information about the font size. The terminal must support a pixel size of 12. If the required font size is not supported 

by the terminal, the smallest size supported by the terminal will be used. If the required font size is less than the minimum size supported by the terminal, 

the terminal will use the minimum size it supports. 

5.4.1.4.5 CC4.5  

Item 3 “Font support” informs that the device must support text without styling, italic text, bold text, and italic and bold text. On the other hand, section 

7.2.3, in the item identified as “StyleRecord” describes the FaceStyle attribute that represents the text display style and is optional, this attribute has sub-

attributes that are: bold, italic and underline.  

5.4.1.4.6 CC4.6  

Item 4 “Color support” informs that the text and the background have their colors specified through RGB codes, so this type of styling can be done. 

5.4.1.4.7 CC4.7  

Item 4 “Color support” informs that the text and the background have their colors specified through RGB codes, so this type o f styling can be done. 

5.4.1.5 CC5  

The information found in the documents sent by the bidders was not satisfactory to complete the analysis of the documentation related to this requirement. 
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5.4.1.6 CC6  

Information regarding the CC6 "enable sending sign language gloss as a separate caption stream to be synthesized as sign language video by an 

appropriate app" can be found in section 9.3.7 of the "Closed Captioning-CD1.0.pdf" document, where it says "The ISO file format supports the use of 

alternate tracks. Each track can specify an alternate group in the track header, which includes different code streams of the same content that can be 

alternated with each other." 

5.4.1.7 CC7 

Information regarding the emergency transmission sequence is defined in the document "ClosedCaptioning-CD1.0.pdf" in section 8.1.2.1 in table 7 and 

follows the transmission method described in section 9.1 of the same document. 

5.4.1.7.1 CC7.1  

Based on the results of the analysis of the documentation for requirement CC6, which confirms the possibility of transmitting multiple closed-caption 

streams for text and glosses, together with the information described in section 8.1.2.1 of the aforementioned document, it can be concluded that it is 

possible to transmit emergency warning information using text-type captions. 

5.4.1.7.2 CC7.2  

The information found in the documents sent by the bidders was not satisfactory to complete the analysis of the documentation related to this requirement. 

5.4.1.7.3 CC7.3  

Based on the results of the analysis of the documentation for requirement CC6, which confirms the possibility of transmitting multiple closed-caption 

streams for text and glosses, in conjunction with the information described in section 8.1.2.1 of the aforementioned document, it can be concluded that it 

is possible to transmit emergency warning information using captions of the gloss type. 

5.4.1.8 CC8 

5.4.1.8.1 CC8.1  

The information found in the documents sent by the bidders was not satisfactory to complete the analysis of the documentation related to this requirement. 
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5.4.1.8.2 CC8.2  

The information found in the documents sent by the bidders was not satisfactory to complete the analysis of the documentation related to this requirement. 

5.4.1.9 GT3/GT4 

The technical proposals and the full specification were uploaded, free-of-charge, to the SBTVD Forum’s FTP. 

5.4.1.10 GI3 

At the document Statements-Caption-China.docx, can be found the information that they are committed to fair, reasonable, and non-discriminatory 

licensing (or any other form of commercialization) of the technical proposal.  

5.4.1.11 Additional Requirements (CC-AR2/CC-AR3) 

At the corresponding git lab issue, the proponent said that the decoder/renderer available is the one that we are testing. Currently, there are no professional 

(broadcast) and consumer electronic applications. 

5.4.2 Summary of Documentation Analysis 

General requirements Fulfillment 

GT3 All technical proposals shall be fully specified, preferably in technical standards of internationally recognized SDOs. 
Fulfilled  

NOTE: see 
5.4.1.9 

GT4 The full specification of the technical proposal shall be made available for the SBTVD Forum free of charge. 
Fulfilled  

NOTE: see 
5.4.1.9 

GI3 
All technical proposals licensing or any other form of commercialization shall adhere to fair, reasonable, and non-discriminatory terms, as 

specified in the SBTVD Forum Intellectual Property Rights Policy (see the TV 3.0 Call for Proposals document, Annex A). 

Fulfilled  
NOTE: see 

5.4.1.10 
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Use case Minimum technical specification Fulfillment 

CC1 Enable frame-accurate synchronization with video. CC1.1 video/caption sync frame-accurate 
Fulfilled 

NOTE: see 5.4.1.1 

CC2 
Support the complete character set currently used for closed 

captioning in Brazil. 

CC2.1 
support the complete character set currently used for 

closed captioning in Brazil (as specified in 
ABNT NBR 15610-1) 

Fulfilled 
NOTE: see 5.4.1.2.1 

CC2.2 
support other languages character sets 

(Latin and non-Latin) 
Fulfilled 

NOTE: see 5.4.1.2.2 

CC3 Enable live and offline closed-captioning. 

CC3.1 live closed-captioning 
Not Specified 

NOTE: see 5.4.1.3.1 

CC3.2 offline closed-captioning 
Fulfilled 

NOTE: see 5.4.1.3.2 

CC4 Enable text styling control. 

CC4.1 control text horizontal and vertical position 
Fulfilled 

NOTE: see 5.4.1.4.1 

CC4.2 control text horizontal and vertical alignment 
Fulfilled 

NOTE: see 5.4.1.4.2 

CC4.3 select text font 
Fulfilled 

NOTE: see 5.4.1.4.3 

CC4.4 control text size 
Fulfilled 

NOTE: see 5.4.1.4.4 

CC4.5 select font style (normal, bold, italic and underline) 
Fulfilled 

NOTE: see 5.4.1.4.5 

CC4.6 select text color 
Fulfilled 

NOTE: see 5.4.1.4.6 

CC4.7 select background-color 
Fulfilled 

NOTE: see 5.4.1.4.7 

CC5 
Support images (e.g. PNG) to enable displaying non-textual 

information. 
CC5.1 

support images (e.g. PNG) to enable displaying non-
textual information 

Not Specified 
NOTE: see 5.4.1.5 

CC6 
Enable sending sign language gloss as a separate caption stream 
to be synthesized as sign language video by an appropriate app. 

CC6.1 
enable sending sign language gloss as a separate caption 

stream 
Fulfilled 

NOTE: see 5.4.1.6 

CC7 Enable emergency warning information delivery using captions. 

CC7.1.1 

emergency information media 
format 

captions (text) 
Fulfilled 

NOTE: see 5.4.1.7.1 

CC7.1.2 captions (image) 
Not Specified 

NOTE: see 5.4.1.7.2 

CC7.1.3 sign language (gloss) 
Fulfilled 

NOTE: see 5.4.1.7.3 
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Use case Minimum technical specification Fulfillment 

CC8 
Enable interoperability with different distribution platforms (e.g. DTT, 

cable, IPTV, DTH satellite, fixed broadband, 4G/5G mobile 
broadband, home network). 

CC8.1 interoperability with different distribution platforms 
Not Specified 

NOTE: see 5.4.1.8.1 

CC8.2 
convertibility between the new caption format and the 

format specified in ABNT NBR 15610-1 
Not Specified 

NOTE: see 5.4.1.8.2 

 

additional requirements fulfillment 

CC-
AR2 

Provide information about available implementations of the encoder and decoder/renderer, the latter both for professional (broadcast) 
and consumer electronic applications. 

Partially fulfilled  
NOTE: see 

5.4.1.11 

CC-
AR3 

Provide some reference information about the decoder/renderer for TV sets manufacturing. 
Not fulfilled  
NOTE: see 

5.4.1.11 

5.4.3 Test Results 

5.4.3.1 Test 1 (Frame-accurate synchronization) 

The system shows ability to maintain the captions synchronized with the video content. Once that the duration of each closed caption is totally adjustable 

with HH:MM:SS:FF configuration, being “H” to hours, “M” to minutes, “S” to seconds and “F” to frames. Therefore, makes it possible to match manually 

the video content with the captions duration, running frame by frame.  

The system shows ability to perform off-line closed captioning. 
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Figure 13. First frame in which the caption should appear: 00:02:54:29. 
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Figure 14. Caption displayed between the first and last frame: 00:02:55:25. 
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Figure 15. Last frame in which the caption should appear. Before the take ending: 00:02:54:29. 
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Figure 16. Frame in which the caption should disappear: 00:02:54:29. 

Along with the exposed analysis it’s possible to see a match between the timecode and video content.  

5.4.3.2 Test 2 (Character set) 

The system shows ability to present the correct complete character set currently used for closed captioning in Brazil (as specified in ABNT NBR 15610-

1). It has been exhibited on the display of the character sequences specified in the TC2.1 at Test Content section. The system supports other languages 

character sets (Latin and non-Latin) and just needs to change the font. 
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Figure 17. Timecode from 05:00 to 10:00 displays the caption “abcdefghijklmnopqrstuvwxyz”. 
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Figure 18. Timecode from 10:00 to 15:00 displays the caption “ABCDEFGHIJKLMNOPQRSTUVWXYZ”. 
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Figure 19. Timecode from 15:00 to 20:00 displays the caption “0123456789@!”#$%&’:(;)*+,-`/<|>\=?[.]_{^}~”. 
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Figure 20. Timecode from 20:00 to 25:00 displays the caption “áéíóúÁÉÍÓÚâêîôû ÊÎÔÛãõÃÕàèìòùÀÈÌÒÙçÇ♪”. 

5.4.3.3 Test 3 (Live and offline closed-captioning) 

The proponent did not provide the necessary material to perform the test. Therefore, requirement CC3.1 is not verified. 

5.4.3.4 Test 4 (Text styling control) 

It is possible to align captions rendering at the center and at the inferior graphic security margin, with a proportional sans-serif font, white color, black 

stroke, using 5% of display height. The items a, b, c, d, e, f, g, h, i, j, k, n, o were satisfied. While “l” and “m” weren’t satisfied. In the requirement, “l” 

characters with underlines must be met, while in “m” it is necessary to include the background in the text. 
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Figure 21. Screenshots from steps a-d of TC4.1. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Captions 03 December 2021 

Page 54 of 64 

 

Figure 22. Screenshots from steps e-h of TC4.1. 
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Figure 23. Screenshots from steps i-l of TC4.1. 
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Figure 24. Screenshots of steps m-o of TC4.1. 
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Figure 25. Screenshot from step n of TC4.1. 

The print screens below are examples that show the mask command being used. That command is the only one in the Zimutong software capable of 
inserting other colors into the background of the subtitles. However, this command only changes the color of the entire caption and not separate words, 
it's because of it It is for this reason that this test should be classified as partially fulfilled. 
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Figure 26. Screenshots to demonstrate the mask command being used. 
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5.4.3.5 Test 5 (Displaying non-textual information) 

The test 5 was not verified by fact of not being possible to select and include non-textual closed-captions information, only text. The printScreens below 
shows the caption formatting options and it's possible to see that there are no options related to the action of non-textual information in the closed-caption 
text box. 

 

Figure 27. The screenshot shows the text formatting options. 
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Figure 28. The screenshot shows the caption formatting options. 

5.4.3.6 Test 6 (Multiple caption streams) 

In the test 6, the Zimutong can display up to two captions layers, but not alternately, only simultaneously. The fact of not being able to switch the two 

layers was a determinant fact to the program failure in the test. 
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Figure 29. Screenshot shows the first layer for the closed-captions. 
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Figure 30. Screenshot shows the second layer for the closed-captions. 

5.4.3.7 Test 7 (Emergency warning information) 

The program can only show both of closed-caption information types simultaneously, but not alternately, as was specified in 5.4.3.6 and it is not possible 

to test the insertion of captions in the image format. The requirements CC7.1 and CC7.3 were tested at the Test 6, so they have failed. The requirement 

CC7.2 was not verified. 
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5.4.4 Summary of Test Results 

use case minimum technical specification fulfillment 

CC1 Enable frame-accurate synchronization with video. CC1.1 video/caption sync frame-accurate 
Fulfilled 

NOTE: see 5.4.3.1 

CC2 
Support the complete character set currently used for closed 

captioning in Brazil. 

CC2.1 
support the complete character set currently used for closed 

captioning in Brazil (as specified in ABNT NBR 15610-1) 
Fulfilled 

NOTE: see 5.4.3.2 

CC2.2 
support other languages character sets 

(Latin and non-Latin) 
Fulfilled 

NOTE: see 5.4.3.2 

CC3 Enable live and offline closed-captioning. 

CC3.1 live closed-captioning 
Not Verified 

NOTE: see 5.4.3.3 

CC3.2 offline closed-captioning 
Fulfilled 

NOTE: see 5.4.3.1 

CC4 Enable text styling control. 

CC4.1 control text horizontal and vertical position 
Fulfilled 

NOTE: see 5.4.3.4 

CC4.2 control text horizontal and vertical alignment 
Fulfilled 

NOTE: see 5.4.3.4 

CC4.3 select text font 
Fulfilled 

NOTE: see 5.4.3.4 

CC4.4 control text size 
Fulfilled 

NOTE: see 5.4.3.4 

CC4.5 select font style (normal, bold, italic and underline) 
Partially Fulfilled 
NOTE: see 5.4.3.4 

CC4.6 select text color 
Fulfilled 

NOTE: see 5.4.3.4 

CC4.7 select background-color 
Partially Fulfilled 
NOTE: see 5.4.3.4 

CC5 
Support images (e.g. PNG) to enable displaying non-textual 

information. 
CC5.1 

support images (e.g. PNG) to enable displaying non-textual 
information 

Not Verified 
NOTE: see 5.4.3.5 

CC6 
Enable sending sign language gloss as a separate caption 

stream to be synthesized as sign language video by an 
appropriate app. 

CC6.1 
enable sending sign language gloss as a separate caption 

stream 
Not Fulfilled 

NOTE: see 5.4.3.6 
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use case minimum technical specification fulfillment 

CC7 Enable emergency warning information delivery using captions. 

CC7.1.1 

emergency information media format 

captions (text) 
Not Fulfilled 

NOTE: see 5.4.3.6 

CC7.1.2 captions (image) 
Not Verified 

NOTE: see 5.4.3.6 

CC7.1.3 sign language (gloss) 
Not Fulfilled 

NOTE: see 5.4.3.6 

 

additional requirements Fulfillment 

CC-
AR1 

Provide free of charge reference caption encoder and decoder/renderer (hardware or software) with its corresponding documentation, strictly for 
temporary technical evaluation of the SBTVD Forum (non-commercial usage). 

Fulfilled 

 


	1  Introduction
	2 Research Team
	3 Glossary
	4 TV 3.0 Architecture
	5 Testing and Evaluation Results
	5.1 Identification of the candidate technologies
	5.2 Candidate Technology A
	5.2.1 Documentation Analysis
	5.2.1.1 CC1
	5.2.1.2 CC2
	5.2.1.3 CC3
	5.2.1.3.1 CC3.1
	5.2.1.3.2 CC3.2

	5.2.1.4 CC4
	5.2.1.4.1 CC4.1
	5.2.1.4.2 CC4.2
	5.2.1.4.3 CC4.3
	5.2.1.4.4 CC4.4
	5.2.1.4.5 CC4.5
	5.2.1.4.6 CC4.6
	5.2.1.4.7 CC4.7

	5.2.1.5 CC5
	5.2.1.6 CC6
	5.2.1.7 CC7
	5.2.1.8 CC8
	5.2.1.8.1 CC8.1
	5.2.1.8.2 CC8.2

	5.2.1.9 GT3/GT4
	5.2.1.10 GI3
	5.2.1.11 Additional Requirement 2 (AR2)
	5.2.1.12 Additional Requirement 3 (AR3)

	5.2.2 Summary of Documentation Analysis
	5.2.3 Test Results
	5.2.3.1 Test 1 (Frame-accurate synchronization)
	5.2.3.2 Test 2 (Character set)
	5.2.3.3 Test 3 (Live and offline closed-captioning)
	5.2.3.4 Test 4 (Text styling control)
	5.2.3.5 Test 5 (Displaying non-textual information)
	5.2.3.6 Test 6 (Multiple caption streams)
	5.2.3.7 Test 7 (Emergency warning information)

	5.2.4 Summary of Test Results
	5.2.5 References

	5.3 Candidate Technology B
	5.3.1 Documentation Analysis
	5.3.1.1 CC1
	5.3.1.2 CC2
	5.3.1.3 CC3
	5.3.1.4 CC4
	5.3.1.4.1 CC4.1
	5.3.1.4.2 CC4.2
	5.3.1.4.3 CC4.3
	5.3.1.4.4 CC4.4
	5.3.1.4.5 CC4.5
	5.3.1.4.6 CC4.6
	5.3.1.4.7 CC4.7

	5.3.1.5 CC5
	5.3.1.6 CC6
	5.3.1.7 CC7
	5.3.1.8 CC8
	5.3.1.9 GT3/GT4
	5.3.1.10 GI3
	5.3.1.11 Additional Requirements (CC-AR2/CC-AR3)

	5.3.2 Summary of Documentation Analysis
	5.3.3 Test Results
	5.3.3.1 Test 1 (Frame-accurate synchronization)
	5.3.3.2 Test 2 (Character set)
	5.3.3.3 Test 3 (Live and offline closed-captioning)
	5.3.3.4 Test 4 (Text styling control)
	5.3.3.5 Test 5 (Displaying non-textual information)
	5.3.3.6 Test 6 (Multiple caption streams)
	5.3.3.7 Test 7 (Emergency warning information)

	5.3.4 Summary of Test Results

	5.4 Candidate Technology C
	5.4.1 Documentation Analysis
	5.4.1.1 CC1
	5.4.1.2 CC2
	5.4.1.2.1 CC2.1
	5.4.1.2.2 CC2.2

	5.4.1.3 CC3
	5.4.1.3.1 CC3.1
	5.4.1.3.2 CC3.2

	5.4.1.4 CC4
	5.4.1.4.1 CC4.1
	5.4.1.4.2 CC4.2
	5.4.1.4.3 CC4.3
	5.4.1.4.4 CC4.4
	5.4.1.4.5 CC4.5
	5.4.1.4.6 CC4.6
	5.4.1.4.7 CC4.7

	5.4.1.5 CC5
	5.4.1.6 CC6
	5.4.1.7 CC7
	5.4.1.7.1 CC7.1
	5.4.1.7.2 CC7.2
	5.4.1.7.3 CC7.3

	5.4.1.8 CC8
	5.4.1.8.1 CC8.1
	5.4.1.8.2 CC8.2

	5.4.1.9 GT3/GT4
	5.4.1.10 GI3
	5.4.1.11 Additional Requirements (CC-AR2/CC-AR3)

	5.4.2 Summary of Documentation Analysis
	5.4.3 Test Results
	5.4.3.1 Test 1 (Frame-accurate synchronization)
	5.4.3.2 Test 2 (Character set)
	5.4.3.3 Test 3 (Live and offline closed-captioning)
	5.4.3.4 Test 4 (Text styling control)
	5.4.3.5 Test 5 (Displaying non-textual information)
	5.4.3.6 Test 6 (Multiple caption streams)
	5.4.3.7 Test 7 (Emergency warning information)

	5.4.4 Summary of Test Results



