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DeafCommunity M) easier

#DidYouKnowThat? #DeafCommunity
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Sign Language

1.

End of COVID-19 There is no sign language or Books and films

Pandemic: Universal Sign Sign Language? that raise deaf 2
Unmasking the Language January 13, 2022 awareness °
Deaf Experience September 22,2022 Those of you who have been November 30, 2021

May 8, 2023 Some people mistakenly assume following our#DidYouknowThat RAISING DEAF AWARENESS:

that there is a common campaign already know that we

On May 5, 2023, the World Health i
_ worldwide sign language, but frequently stress the importance 1 oe W10 ARE KEEN TO
Organization declared that

Covid-12 no longer represents a just like there is no universal LEARN MORE. Looking for a

public health emergency of spoken... winter read...

international...
Read More Read More

BEST BOOKS AND FILMS FOR

of using...

Name signs Deaf myths Deaf myths Deaf myths
October 29,2021 debunked: Part IlI debunked: Part Il debunked: Part |
Name signs, also known as sign October 4, 2021 September 13, 2021 September 1,2021
narmes, are animportant What are some of the most What are some of the most What are some of the most
component of Deaf culture. The common myths about deafness common myths about deafness common myths and
re.search aboutithern.was that d/Deaf people encounter on that d/Deaf people encounter on misconceptions about deafness
pioneered.. a daily basis? Today, we... a daily basis? In today's... that d/Deaf people encounter on
a daily basis?...
Read More

Read More Read More

Read More
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A few important things to know before
starting:

There is no universal sign language!

Sign languages are living languages, just
like spoken languages. Each Deaf
community has their own language, e.g.,
BSL # ASL # English and DGS = DSGS =
German.

Sign languages are not only about
gestures. They inolve all body, facial
expressions, and mouthing.

Spoken languages are foreign languages
to native sigh language signers.
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Sign Language Video

Adddadod2pdendd

Sign Language Glosses

% 'DAZU KOMMEN MILD DARUM  AB  FREITAG SCHNEE NICHT-MEHR
(T0) (COME) (MILD) (THEREFORE)  (FROM) (FRIDAY) (SNOW) (NO-MORE)

CSLR

..............................................................
--------------------

Sign Language Translation

Da auch mildere luft heranflieRt ist schnee ab freitag kein thema mehr. «——/;
(As milder air flows in, snow is no longer a topic on Friday.)

Spoken Language Translations

 CSLR: Continuous Sign Language « Recognizing the sign is similar to “glossing”
Recognition the data, which is what a linguist would do to

o _ o annotate a sign language video.
*  We use “Recognition” to refer to identifying
specific signs within a continuous video

sequence.

- However, translation means converting the
underlying message into the equivalent
spoken language sentence (sign->spoken).

WWW.PROJECT-EASIER.EV
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(Spoken Language
- Sequence)

und\ 'nun\ ( wettervorhersage fiir morgen dlenstag den drelzehnten oktober
% k(and) (now) (the) l (weather forcast) ) (for) (tomorrow) (Tuesday) ) (the) (thlrteenth) J (October)
e RS Nk 5 : :
8
% (Gloss Intermediary =9
= Sequence) o d
JETZT MORGEN WETTER -AUSSEHEN DREIZEHN OKTOBER é =
- (NOW) ('FOMORROW) (WEATI-[ER) (LOOK LIKE) (OCTOBER) ° [_5
i
=2
[8a]

H H fj H H j\v o

Gloss to Pose

We can also go in the opposite direction (spoken ->sign). However, the data normally needs curation.

Translation is not a simple sigh to word mapping. « Careful alignment and expensive annotation.
To learn this relationship we need either: «  We have many orders of magnitude less data than we
- Rules that allow us to convert from sign to spoken or need.
vice versa, Gloss or recognition is therefore important to:
- Data so that the machine can learn these rules itself. + automate the annotation process,

* provide alignment and tools to curate data
automatically,

« condition the translation models.

WWW.PROJECT-EASIER.EV
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- Translation between sign languages and spoken languages
(speech or writing)

- Multiple languages (e.g., DGS, DSGS, LSF, LIS, BSL, GSL, NCT)

- Automatic (near realtime) and semi-automatic (human post-
editing)

- Mobile app demonstrating the automated route

»  Goals shared with the SignOn project (also funded within EU
ICT-57)

WWW.PROJECT-EASIER.EU
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*  Producing comprehensible and easy-to-read signing is a must

*  Producing a sighed utterance sign after sign is simply not
enough.

-  Communication is more than content-passing.

-  Co-design with the final beneficiaries of the innovation.

WWW.PROJECT-EASIER.EV
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WPI Users: Input and Feedback (EUD)
WP3 Data Processing (UHH)
WP4 Translation (UZH)
WP6 Resources Harmonization (UHH)
WP8 Backend, App Design, UX/UI (NURO)
WP2 Avatar Improvements (ATHENA)
WP7 Emotion Processing / Rendering (UZH)
WP5 Post-editing Tools (CNRS)
WP9 Transfer to other SL (RU)
WP10 Outreach and Impact (MARTEL)

WPT1 Project Management (MARTEL)
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Graphical relationship among the WPs ((@))easier

Radboud University {@}

Project

Management Ignterpretisﬁ'

Transfer to Users: Input and
other SL Feedback

Avatar
L2 Universitat Hamburg I m p rove m e nts

Resources
Harmonization A~ NUROMEDIA

P SURREY App Design

Data
Processing

M\

nnnnnn

DER FORSCHUNG | DER LEHRE | DER BIOUNG

Outreach and
Impact

Emotion
Processing and
Rendering

») aUdEERING™

Intelligent Audi
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Main challenges and opportunities ((@))easier

No direct mapping between spoken
languages and signh languages e.g., grammar,
syntax, sequentiality vs sighing space

Multidimensionality and multimodality of sign
languages

* Annotation

* Data processing

Data scarcity

* Combination of datasets (broadcast & linguistic)

* Combination of language pairs

* Combination of approaches for translation
(statistical vs lexical vs neural)

WWW.PROJECT-EASIER.EV

Presentation of automatic
translation results

* Mobile interface

e Avatar/virtual human

User acceptance and quality of
translation

* Post-editing
* End users always in the loop

e Continuous evaluation

© Copyright EASIER 2021-2023




Challenge 1: Data (quality & quantity) ((@)) easier

*  Multidimensionality and
multimodality of sign languages

e Annotation

* Data processin
. J Linguistic corpora Broadcasting data

* Data scarcity ﬁ ﬂ? qcl:r
e Combination of datasets oS

(broadcast & linguistic) )

* Combination of language pairs High quality Large quantity
e Com bl nation Of approac hes Variety of e.I|C|tat|on tasks News domain
f t | t. ( t tistica | Ve Source: Sign Language Source: spoken language
or . ransiation {sta Semi-spontaneous language production Interpreting under time pressure
|€XIC8| VS heura I) Rich linguistic annotation + translations Subtitles/Captions
WWW.PROJECT-EASIER.EU 1"
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ders of magnitude (™)) easier

Language

wn&nggm in | sentence pairs in
DGS 64 000 1 130 000
BSL 6 000 1 150 000
Std corpus for 150 000 000 150 000 000
English-German

* Public DGS Corpus, BSL Corpus

** Broadcast data prepared for processing within EASIER

WWW.PROJECT-EASIER.EU
© Copyright EASIER 2021-2023



- Speech-to-text to sign

Output - State-of-the-art machine translation
s - Avatar presenting signed output

eeeeeeeeee

und | nun  die wettervorhersage fiir ‘ mnrgen dienstag denk'
(and) | |(now) | | (the) | (weather foreast) | | (for) | |(tomorrow) | (Tuesday) | (the

JETZT | MORGEN WE'I'I'ER‘ [wm-wssmmu‘ DREIZEHN  OKTOBER
(LI (LOOK LIKE) (THIRTEENTH)  (OCTOBER)

]

Text to Gloss

End-to-End SLP

Text to Pose:

Gloss to Pose

* Sign to text (to speech)
- Robust data-driven video recognition
il - State-of-the-art machine translation

> Output in text LARAALOADDARDE

CSLR

Sign Language Glosses
DAZU KOMMEN MILD DARUM AB FREITAG SCHNEE NICHT-MEHR
(T0) (COME) (MILD) (THEREFORE) (FROM) (FRIDAY) (SNOW) (NO-MORE)

BACK TO START MENU

@ easier-integration.nuromedia.com

Da auch mildere luft heranflieRt ist schnee ab freitag kein thema mehr. «—
(As milder air flows in, snow is no longer a topic on Friday.)

Spoken Language Translations

WWW.PROJECT-EASIER.EU
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Sign Language Translation




Challenge 2: Translation representation

DETECT LANGUAGE GERMAN ENGLISH FRENCH N o © SWITZERLAND @ UNITED STATES @ UNITED KINGDOM

Kleine Kinder essen gerne Pizza ORB
P

m i

$ © 317500
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v

KINDER FREUEN
WARUM FERIEN
NAHER-KOMMEN

(( @)) easier

r

\ 4

Die Kinder freuen sich, weil die Ferien ndher kommen.

[1.7,-0.5,2.6,7.3,
9.0,0.2,-35,.]

v

Die Kinder freuen sich, weil die Ferien ndher kommen.

v

Die Kinder freuen sich, weil die Ferien naher kommen.
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http://sign.mt/
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<  Input Method

LK |

S EH B

Microphone

Keyboard Camera

XA

Choose Language
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Output Method

Speech Text Avatar
5>
Y-
L2
alw

Choose Language

TRANSLATE

€< Translation Output

Input Qutput

= ¥

Tl
3
-
-

0 ® <

Delete Copy Save Share

BACK TO START MENU

Background

Clothing

Contrast

@ easier

Gender

Use favorite settings &

17
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easier

Get more from your Mac
Transcript Live subtitles Discover must-know features you'll love,

140716 _srif

fe

sschau_livesubs.si

sschau_tran

v Show\Vidzo 1) e 140716_stf_tag

x Otton Erd tve

Nein, man weiss es im Moment +

noch Uberhaupt nicht

Es sind schiicht noch viel zu viele

Namen, die da herumgereicht werden

Viel zu viele Regein, die alle +

rgenchwie befolgt werden miissen,

Sie haben ein paar angesprochen

Mann, Frau, Nord, Sud «

und so weiter

Vielleicht erinnemn Sie sich noch an «

dieses Spielzeug aus den 80 er Jahren

» » NN « |

Den Zau

2rwirfel oder Rubk's Cube, «

diesen farbigen Wurfel,

an dem man herumdrehen musste,

in alle Richtungen,
Geht es denn nur um Personalien «
bis hoffentlich vielleicht . heute Abend? Oder gibts noch andere
am Schluss,
Themen am Sondergipfel ?

jede Seite jeweils

nur noch eine Farbe zeigt. Es gibt andere Themen, zum Beispiel «
der Ukraine - Konflikt

WWW.PROJECT-EASIER.EU
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Challenge 6: Sign neologisms ((@))easier

@ Sign Neologisms: a workshop organised by the EASIER Project

((@) easier 'g:

SIGN
NEOLOGISMS

A workshop organised
by the EASIER Project

Athens, Greece,
10 February 2023

WWW.PROJECT-EASIER.EU

Watch on (@YouTube
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Challenge 7: Under-resourced languages ((@))eﬂsier

Country Sign-Spoken pairing reLsegﬁf::Ls Corpora Country  Sign-Spoken pairing reLs?Jcr:Ls Corpora

vy 5. eregen [
Slovakia SPJ / SPR - Slovak [

Bulgaria BZE - Bulgarian

Germany DGS - German
Netherlands NGT - Dutch
United Kingdom BSL - English

Finland FinSL/SVK - Finnish Croatia CSQ- Croatian

Sweden STS / SSL - Swedish Cyprus ASL/GSL - Greek

Belgium LSFB - French Cyprus TID - Turkish

Belgium VGT - Dutch Estonia EVK - Estonian

Greece GSL - Greek Latvia LZV - Latvian . . .

boland o Polich e i Https://www.Pro ject-easier. Eu/de I.|ve rables/ _
R — S — - D9.2: An overview of resources in the making
France LSF - French Luxembourg DGS - French

Switzerland DSGS - Swiss German Luxembourg DGS - German

Ireland ISL - English Malta LSM - Maltese

Italy LIS - Italian Malta LSM - English

Slovenia SZJ - Slovene Portugal LGP - Portuguese

Spain LSE - Spanish Romania LMGR - Romanian

Austria OGS - German Romania HSL - Hungarian

Czech Republic  CZJ - Czech Spain LSC - Catalan / Spanish = :j:e":o":e"’:;

Hungary HSL - Hungarian Spain LSCV (Valencia) - Spanish - date, but amount not known
Finland FinSSL - Finnish Switzerland  LSF-SR - French unknown!

FIGURE 1:: COVERAGE OF LANGUAGE RESOURCES (LEXICAL, CORPUS) IN LANGUAGES OF THE EUROPEAN
UNION, LISTED BY LANGUAGE PAIRING (SIGN LANGUAGE - SPOKEN LANGUAGE PAIR)

WWW.PROJECT-EASIER.EU
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https://www.project-easier.eu/deliverables/
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SURREY

») QUdEERING™

Intelligent Audio Engineering

A NUROMEDIA
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