XML in the air -
Changing subtitle workflows with TTML
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Black thunder is winning Black thunder is winning
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Subitles are images and text...

Picture Frame 1 has text "Black thunder [...]"

Picture Frame 2 has text "Black thunder [...] "

Picture Frame 3 has text "Black thunder [...]"

Picture Frame 4 has text "Black thunder [...]"
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...and could be Images and XML

<subtitle color="yellow" start="1f" end="12f">
Black thunder is winning
</subtitle>

"!T .:"'_: all © IRT 201?3



TTML = W3C Timed Text Markup Language

<p begin="1s" end="2s">
<span color="yellow" ... >
Nein, und wir waren eine

) </span>
a2 v &% .., S <br />
¥ Nein, und wir waren eine 2 <span>
von den ersten am Kreuzeck unten. = { W von den ersten am Kreuzeck unten.
M W </span>
</p>
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Use of TTML for broadcast

Workflow Step1 |:> Step2 |:>.|:> Step4 |:>
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o7 4l uses EBU-TT = TTML
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Current subtitle preparation systems

* Intuitive for Speed

* Sync with Video
* Speech to Text
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Native TTML editing

bt i o e Viedicey baxd Y eslow

Tiihiie

e Customization

-Erzah] uns ctwas von dir!

* Vailidity

Tch heifle Nick.

e Cost

Ich bin in emer Band, .
also ich bin eine Band
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Automatic production of subtitles

( é))
"8

Audio E> Speech |:> Punc’g‘Jatlon E> TTML
Processing Recogpnition e Generation
Capitalization
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RATING - TTML and PRODUCTION
XML Stack

e Conformance

e Wish TTML as view data model !

* Perspective: open, but promising..
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Contribution
(Archive,Exchange)

Production
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Subtitle Contribution

at Contract
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Subtitle Exchange format EBU STL (Binary)

Codepage Title Editor
Metadata
Date
Extension
Timeln TimeOut Subtitle Text Subtitle Data
Timeln TimeOut Subtitle Text
Timeln TimeOut Subtitle Text

» HBB, 19
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EBU STL — "Byte Layout"”

3 32 32
6
576
128
128 H
128 1.44 MB
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EBU-STL ist popular

@ interoperability

G) lack of extensibility!!

—
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Users are creative...

Dateieigenschaften
Allgemein  Kontakte  Information
Original-Programmbitel

| Spessart und Karwendel-08.03.14

Original-E pisodentitel
| | (®) Teletext

| Untertiteltyp
(O Dffen / DVD / DVB

Ubersetzter Programmtitel
(666721 |
Ubersetzter E pisodentitel
|140307HBMMO0332 |

=L _l
T Tl el W

|095C3956 |
Sprache
Deutsch [Deutschland) v

Revisionsnummer Start of program

1 % 10:00:00:00 <

HBB, 22
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... TML gives creativity some structure....

<head ... >

<metadata>
<title>..</title>
<foo:barl>.</foo:barl>

..but...

¢foo:bar2)..</Too:bar2>

</metadata>
</head>

. I = 23
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...too many choices can kill creativity.




TTML variations — TTML timing

<p begin="1s" end="3s">
Black Thunder wins!

</p>

<p begin="1s" dur="2s">
Black Thunder wins!

</p>
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Variation to express timing
<div begin="0s">
< p begin="2s">
<span begin="1s" end="3s">
<span begin="0s">Black </span>
<span begin="2s"> Thunder </span>
</span>
<span begin=,,5s“>wins!</span>
</p>
</div>

IRT "7 4au
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TTML Implementation - Subitle Conversion Framework

STL |:>
python % ﬁ
STL-XML

IRT

TTML

Archive
Profile

XSLT

github

SOCIAL CODING

-all
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UTMS — Subtitle Management - BaseX & BaseX

Metadaten Dateiauswahl

Tilal
Diartes alw v et
Eptsode oder pei Deag and Drop enflgen
Red. Anm

Tachn, Anm

Flarungs-10

Videc-il
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Use of the XML Stack
SCF

e XSLT1 for Transformation
* Schematron for Unit-Testing
 XPROC for transformation pipe lines and to trigger unit tests

e Dita for documentation

UTMS (BaseX)
* XQuery, RestXQ

A | ’_a ©IRT20?Z
IRT u




STL

XQuery

IRT
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STL-XML

TTML

Archive
Profile

XSLT

STLXML2STL module
EXPath Binary Module
+

EXPath File Module

by BaseX
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RATING - TTML and Contribution

e XML Stack

e Conformance

* Perspective: good ... there is no alternative!
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Production

IRT

Contribution
(Archive,Exchange)

Embedding
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HD-SDI — Serial Digital Interface for High Definition

Vertical Ancillary Data (VANC)

Picture Information

. T = 34
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Ancillary Data in SDI

ANC Data Packet

Data ID(Type 2) Secondary Data ID

10 Bit

Data Count Check Sum

Ancillary Data Flag Diagram: Larrisa Gorner
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TTML in SDI

TTML TTML TTML TTML

Active Picture
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RATING - TTML and Embedding
XML Stack :

e Conformance -
e Wish a standard

* Perspective hope
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Contribution
(Archive,Exchange)
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Embedding Distribution
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Distribution Broadcast

> BB~ 39
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Distribution for Broadcast — TTML in MPEG TS

|:> Encoding
M T T T
SDI

|:> Audio

SDI Encoding

= TTML

Transformation

IRT

=

Package to
Stream

Package to
Stream

Multiplex

Package to
Stream

e
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Distribute for Internet — TTML for VoD

Y ..‘ Packaging _—
‘f-.' 0o j‘> (e.g. in MP4) :> APACHE %
:E: MP4

> | Transformation D J @
A

EBU-STL

- 41
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TTML for VoD - Subitle Conversion Framework

LLL LB —> TTML for
AL Internet

XSLT
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TTML for Live Streaming

IRT



RATING - TTML and Distribution
e XML Stack

e Conformance

* Perspective properous future
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Production Contribution
Embedding Distribution

(Archive,Exchange)

</

Presentation
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Presentation - TTML on all devices?

. HBR .~ 46
"kT v _tall © IRT 2016



About 100 different combinations...

TTML will not be in every of them

...but in a lot!

IRT



TTML Player Implementations in HBB4ALL

@
Connected TV Apps I—bb m
o FERNSEHEN SWISS

JWPLAYER

COVIDEO

Plugins Video Players

Native Implementation

IRT " 4lau

TELEVISIO DE CATALUNYA
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TTML Player Implementations in HBB4ALL

> %0

ARACHE Js
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Handling of TTML namespaces in web players (DASH.js)

var newKey = key.replace('ebutts:', "');
newKey = newKey.replace('xml:', "');

newKey = newKey.replace('tts:', "'");
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Handling of TTML namespaces in web players(Video.js Plugin)

$($tt div).find('tt\\:p"').each(function(){

. T: - 51
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RATING - TTML and Presentation

* XML Stack %)

e Conformance

* Perspective mixed

. HBB . 52
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Concluding remarks
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XML Standards Size
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Standard Convergence

TTML 1 TTML 1
TTML
Profile 2 TTML
Profile 2
TTML
Sl Profile 1
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Standard Convergence

TTML 2
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Who uses TTML?

7 N
Standards

Experts

{

XML
Experts

HBB@ 57
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Thanks for your attention!

Experts in audio-visual media

Andreas Tai
Production Technology (PT)

FloriansmuhlstralRe 60
80939 Miinchen

Tel +49 89 32399-0
FAX +49 89 323 99 — 351
www.irt.de
presse@irt.de
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