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®  European Language

0/ b oo Languages in Germany

/
° 4 Connecting Europe Facility
0

« German is the most widely-spoken first language in the
EU (=100 million speakers)

 Most Germans speak at least two languages (English,
French, and Russian are most common)

* Recognized minority languages:
— Danish
— Plattdeutsch
— Sorbian
— Romany
— Frisian
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®  European Language

o,/ s Comatn Isn’t Germany monolingual?-

/
° 4 Connecting Europe Facility
0

« Germany has one official language (German)

* Real life is something else:
— Immigration
— Tourism
— Trade and commerce

— Regional development, governance, and cooperation
» Mobility and traffic
« Energy and climate change
» Environment and natural resources

— Cross-border legal issues (e.g. marriage, birth, contracts)
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Wieder kommt das Lageso mit dem Andrang nicht klar: Am Montag warten hunderte Fllichtilnge vor
der Erstaufnahmestelle. Foto: dpa

,Habibi, du wait da, guck tablet.” Der Security-Mitarbeiter gibt sich
alle Mlihe, den wartenden Menschen zu erklaren, was sie tun sollen.
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Communication

Effective Communication is not only Text,
But:

....what is
he saying?

— Ill-formed Text
“lol-jah I want hr to be like dat...”, Hppyyyy BD, CU, LMK

Karlsruhe Institute of Technology
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The daunting challenge requires
Innovative solutions

IT

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr



,c) inter An Interpreting Machine

Speech-To-Speech Translation System
Machine
- ALSR - Translation - 1':'5
L— L 2 .
a o
Iser M : ser
3y achine b
(L) T{S » Translation |, ALSR > (L)
PRIMARY : L— L ;
USER _

To Build a Language Communicator

6 Component-Engines: Automatic Speech Recognition, Machine
Translation, and Text-to-Speech Synthesis

Each is in Principle Language Independent,
but Requires Language Dependent Models

Models are Automatically Trained but Require Large Corpora
Certain Language Dependent Challenges still Persist

IT
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E___;) inter First Speech Translation VideoCall ‘91-92

« 1992 — C-STAR Consortium for Speech Translation Advanced Research
e 1993 — Public C-STAR Demo, ATR-CMU-UKA-Siemens




&:;-) inter First Feasibility Demo

« 1991 — First Public Demonstration of Speech
July 27,1991 — UKA, CMU, ATR
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Mobile Consecutive Interpretation
Technologies for Cross-Lingual Dialog
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~ JIBBIGO

Hello. Nice to meet you!
(Hello, nice to meet you.)

< >

Hola, encantado de conocerle.

22008, Mobile Tech LLC
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JIBBIGO

"3 Jibbigo Plus

— alad

*7 Chinese
China

>z English
vl International

S— h‘ailand

*7 Chinese
China

I French

France

E— English
—— USA/Canada

— German

. Germany

I French

France

[ | German

Germany

Italian

I Italian
Italy

‘@t Korean
W¥4  South Korea

Spanish
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A Music Movies TV Shows Apps Books Podcasts iTunes U
App Store » Travel » Jibbigo LLC
Jibbigo Translator \a\\o(\
Description .

%% %k Finally! A FREE online voice translat~-
Unlimited Online Use %Download Offline Tra S\

Jibbigo LLC Web Site »  Jibbigo Translator S

What's New in Version 2.1

Free App v

* Support for iPhone 5 Resolution
* Better Download Ul
* Bugfixes / Improved Error Handling...

ks This app is designed for both iPhone
and iPad

Category: Travel

Updated: Oct 12, 2012

Version: 2.1

Size: 15.0 MB

Languages: Engilish, Arabic, Chinese,
French, German, Italian, Japanese,
Korean, Spanish, Thai

IPhone IPad

Screenshots

Seller: Jibbigo LLC Carrier = 5:42 PM
© 2012

JIBBIGO ]
Rated 4+

Jibbigo Plus Where's

Requirements: Compatible with iPhone,

iPod touch, and iPad. Requires i0S 5.0 or PTRROPRS Toee
later. This app is optimized for iPhone 5. Thal German
- | Nalland Germany

Top In-App Purchases Chinese l l Italian

1 Spanish-Engs. .. $4.99 . -y

2 European Bund... $9.99 swez English ‘e’ Korean

3 Chnnese-Engﬁs... 84.99 ran> International L Sl ] South Korea Q ‘»

4 French-English... 84.99

5 Asian Bunde fo... $9.99 @@= English . ‘. Spanish

6 Japanese-Engii... 8499 —— USA/Canada Mexico 5

7 Italian-English (... $2.99 £ h S ish Doénde e

—_ 2 <

8 eman-Engin... 3199 I rIong B SPanis Jibbigo brings state-of-the art speech-

9 Thai-Engiish (I... $4.99 France m— Sp2In ,

10 Fiipino (Tagalo $4.99 to-speech translation technology right

gao... ¢ m German w— Tl 1 A Ol I AR A RN ™




Jibbigo on Apple Commercials
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Simultaneous Interpretation

Domain Unlimited Translation
of Monolingual Monologues

IT
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Domain Unlimited

Domain Unlimited Translators for:
— TV/Radio Broadcast Translation
— Translation of Lectures and Speeches

— Parliamentary Speeches (UN, EU,..)
— Telephone Conversations
Meeting Translation
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End-to-End Speech Translation
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#Z)) EU.BRIDGE

EU-BRIDGE -
Bridges across the Language Divide

The work leading to these results has received funding from the European Union under grant agreement n° 287658

27.10.2015 Alex Waibel / EU-BRIDGE Overview www.eu-bridge.eu



EU-BRIDGE Partners #Z)) EU.BRIDGE

AT =5 ™TEER

Karlsruher Institut fur Technologie FONDAZIONE
BRUNO KESSLER

W EU4+BRIDGE

FRBEAR PEPVDiCE

THE HOMG KOMG UMIVERSTY OF

SCIEMNCE AND TECHMNOLDGY ”\

ACCIPIO PROJECTS End 00 Unied Communicatons

27.10.2015 Alex Waibel / EU-BRIDGE Overview www.eu-bridge.eu



Language Service #Z)) EU.BRIDGE

Engines

< wewet / EU-BRIDGE Overview www.eu-bridge.eu



Subtitling: BBC Weatherview
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reeze, limiting temperatures ¢
to just seven on the
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Subtitling & Translation: Euro-News

Euronews
Language ID + multilingual ASR + MT

8 Euronews languages

® video Transcription [list of news]

riconquistare Tikritl' esercito iracheno ha lanciato lunedi mattina un'
operazione per riprendere la citta che diede 1 natali a Saddam Hussein &
finita a giugno sotto il controllo del sedicente Stato 1slamico con 30 mila
uomini impegnati sul campo non solo soldati ma anche appartenenti alle
forze di polizia e alle milizie sciite I' appoggio di truppe iraniane il dell'
aviazione irachena e internazionale si tratta di una delle principali
offensive lanciate da Baghdad e contro 1 g1 a visti annunciata domenica

dal primo ministro fa Eder' Alaba B B ——————— ]
Daphne

il nostro obiettivo € liberare la gente dall' oppressione dal terrorismo dell'
1511 dobblamo p1 ote ggere 1 c1ttad1111 e le 1010 p1 op1 1eta

IR EIGN=-DY - uah uah (a ah 1 =% un
tentam 0 d1 rassicurare la popola21one c1V1le sunmta della citta timorosa di
ritorsioni e violenze denunciate in altre situazioni in cui sono intervenute




University Lectures
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5.03.2015 DIE
APRIL 2015, NR. 15 FRANKFURTER ALLGEMEINE SONNTAGSZEITUNG SEITE 55

hristoph Drdsser Jahrgang: 2015
‘ ‘ ’ [ 1 bis 32 Nummer: 10
lssensc a issen Auflage: 631.846 (gedruckt) 510.634 (verkauft)
553.335 (verbreitet)
* S P Vochenzeitung Reichweite: 1,62 (in Mio.)

NACHRICHTEN
Unter sich

Was sagt der Professor da nur?

mokratischen Republik Kongo, Ru-
| anda und Uganda lebt, schien An

i : oo St fang der achtziger Jahre schon fuse
Wer kein Deutsch spnc.ht, w1rd sich kaun} fiir ein Auslandssemester et o ki Wi o
in Deutschland entscheiden. Ein automatisches die Zerstorung des Lebensraums
Y : 5 hatten_die Population auf 30
Ubersetzungsprogramm soll Abhilfe schaffen. Von Foana Inés Marta Exemplare  schrumpfen _lassen.

Dank Schutzmafinahmen hat sich
| diese Zahl inzwischen wieder ver-
doppelt. Doch es wurde befiirch-
ter, dass das immer noch 7u wenig
sel, um schwere Inzuchtfolgen zu
verhindern. Unter Leitung des bri-
tischen Wellcome Trust ist es nun
gelungen, die Genome von sichen
Berggorillas aus diesem Gebiet 7u
sequenzieren, Die Analyse ergab,
dass dic enge Verwandtschaft nicht
7 genetischen Schiden gefiihrt
hat, sondern sogar nachteilige Mu-
tationen aus dem Genpool ent-
fernt hat. AuBerdem zeigte sich,
dass dic Tierc offenbar schon seit
Tausenden von Jahren in Kleinen
Gruppen iberlebt haben. Es gebe
keinen Grund, warum das nicht
auch in Zukunft moglich  sei,
schreiben die Autoren in Science.

‘buch Wales

Manuskript. komplett
ir Sprache ist das soge-
arze Buch von Carmar-
Jammelhandschrift sus

Login | Registrierung
wnten Jahrhundert, de-

'SPIEGEL ONLIN EfUNISPIEGEL

t Politik | Wirtschaft | Panorama ' Sport  Kultur ' Netzwelt ' Wissenschaft Gesundheit | einestages ' Karriere | Uni | Reise | Auto | Stil nderem Texte, die von
A— restalten Kiinig_Artus
handeln. Eine Dokto-
Cambridge entdeckte
las Manuskript im 16,
von Zusitzen gereinigt
Soweit diese wieder
nacht werden konnten,
 die Fortsetzung eines
as " - " glichen Gedichte, teilte
Vorlesungsiibersetzer: "Very very, very many possible word follow 1y of Cambridge mit
t, Papaya
s

akte in Cremes
lons die Haut veri

A

2 3

. »Mir geht s gut, wie geht es
die?« warde plotzlich zu:
»Well how is it me friends?

e, sagen wolle, shm
1+~ dl s will man

e ja vorfizhren wolken

Sachen Digita}

“EE WISSEN

Studentin Yanglingzi Wang am KIT: Mind 80 Prozent

In einer Vorlesung sitzen und alles verstehen? Das wiinscht sich sicher jeder ausldandische Student in
Deutschland. In Karlsruhe haben Wissenschaftler nun ein Programm in Betrieb genommen, das in © PMG Presse-Monitor GmbH 05.03.2015
Echtzeit libersetzt, was der Dozent erzahit.



»:_-) inter Lecture Transcription/Translation at KIT
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« Speech more Spontaneous than TED

» Real-Time Requirement
 Specialist Vocabularies \‘(IT
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|_ecture Translator in Karlsruhe

g1
| i

Mobile Devices

r -

Web Browsers

Loudspeakers

Karlsruhe Institute of Technology



J inter Lecture Translation E->F

English (en) French (fr)

Karlsruhe Institute of Technology



< ) inter Lecture Translation G->E

German (de) English (en)

Karlsruhe Institute of Technology



inter

Tools for Students

« Translation of Power Point Slides
» Presentation by Sub-Titles

TR [ oA L T \ e 55 Ry e \ s R Tt L SR R O A T L PR

Mlnlma wert

Fakultit fiir Inft itut fiir Anth ik
| A Prof. Dr. U, Hanebedk, Dr-Ing. T. Asfou 68

3.1 Formale Grundlagen

Zur Untersuchung und Beschreibung der
Eigenschaften und des Verhaltens von logischen
Funktionen ist die Boolesche Algebra hervorragend

: 3.1 formal basics
geeignet.

dy and descriptio

It was developed by the mathematician Georgetics and the beh:
—rroworra-WhICh is excellent

Entwickelt wurde sie von dem Mathematiker George Suited.

Boole (1815 —1864) als Algebra der Logik. EOVZ,?: ("1‘2’1‘?{’8‘*;’4‘)’2;“:,9";@:

Fakultat fiir Informatik — Institut fiir Anthropomatik

{10 /\ K S “ ) J,
x , & L4 W :’"“ ,‘?}"’ ERQE L i :' 2) (= _1.)5*\‘ @ 0= b HE S



Can Tech Support Human Interpretation?




EP Rectors’ Conferences Nov.’12-’14

[

Karlsruhe Institute of Technology




| inter EP Rectors’ Conferences
i Nov.’12-’14

Demonstrating automatic real-time lecture interpretation
University Presidents; Interpretation Training & Services
Promising but Controversial




&:;-) inter Human-Machine Symbiosis

Three Use Cases:
— Terminology Support
— Named Entity Support

— Interpreter’s ‘Cruise Control’

22: 4 22:43
by roll call the vote is op
PYIVT

commission work programme but we now move to the vote on the report by

cells



Winter Voting Sessions

Observations:

Interpreting Voting Sessions is...
— Boring and Repetitive
— Still Stressful, and Demanding

— Many Numbers
and Named Entities




Field Test at the EP (Dec.14)

inter




J inter Why Is this so Hard ?

Language i1s Ambiguous at All Levels:
— Semantics:
« The Spirit is Willing but the Flesh is Weak
« = The Vodka is Good but the Meat is Rotten
— Syntax:
* Time Flies Like an Arrow - 6 Different Parses
— Phonetics:

» This Machine Can Recognize Speech -
This Machine Can Wrack a Nice Beach

« Give me a New Display = Give me a Nudist Play

Interactive Systems Labs _\3‘('1.
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L inter Why Is German so Hard?

« German has some particularly difficult peculiarities:

— Wordorder:
Ich schlage Ihnen einen Termin fiir ndchste Woche in meinem
Biiro am Adenauerring in Karlsruhe, in dem ..... vor.
-> | propose [hit?] a meeting for next week at my office in
Karlsruhe on the Adenauerring...

— Inflections and Agreement:
Zu der niachsten wichtigen interessanten Vorlesung

— Compounds:

Worterkennungsfehlerrate
- Word Recognition Error Rate

IT
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Pinteracr - Compounding

Die Fehlerstromschutzschalterpriifung

Die Wirtschaftsdelegationsmitglieder

Die Bankwirtschaftsfreigabeerklarung

Die Lehrverpflichtungserklarungen

Die Schiffskommunalschuldverschreibungen

Die Vorkaufsrechtverzichtserklarung

Das Mehrzweckkirschentkerngerét

Die Gemeindegrundsteuerveranlagung

Die Nummernschildbedruckungsmaschine

Der Mehrkornroggenvollkornbrotmehlzulieferer

Die Verkehrsinfrastrukturfinanzierungsgesellschaft

Die Feuerwehrrettungshubschraubernotlandeplatzaufseherin
Das Rindfleischetikettierungsiiberwachungsaufgabeniibertragungsgesetz

IT

Karlsruhe Institute o f Technolo ay



J inter Compounding

Zentraleuropa:

Zentral-Europa = Central Europe
Zentrale-Ur-Opa - Headquarter-Great-Grandpa

Dramatisch:
drama-t-isch = dramatic
drama-tisch = drama table
Asiatisch:
asla-t-i1sch - asian
asla-tich - asia table

IT
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Interpreting Language

,JJch freue mich, dass Sie heute so zahlreich....*
-> you, she, they ?

,If the baby does not like the milk, boil it*

@ -

- €s, sie ?




< ) inter Words, Words, Words....

Technical Terms & Special Usage

— epstral-Koeffizienten, Wilzlagerungen = Roller Bearings

— Klausur = Final Exam (not Retreat), VVorzeichen = Sign (not Omen)
Formulas:

— Effvon Ix = f(X)

Foreign Words in a German Lecture

— Computer Science- English Expressions

— “Cloud”, “iPhone”, “iPad”, “Laser”

Declinations and Compounding incl. foreign Words

— Web-ge-casted, down-ge-loaded
— Cloudbasierter Webcastzugriff

IT

Karlsruhe Institute o f Technolo ay



L inter Scientific Challenge

Language Problems can only be Conquered,
If Machines Embrace, Represent, Process:
— Ambiguity:
Scores, Statistics, Neural Activations, ..

— Learning:
Build Models, Extract Knowledge from
Human Data & Interaction, Automatically

-> Performance Depends on Data & Computing

IT
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Neural Nets: Bigger, Deeper, Faster

(1987) (1989)

Fig. 7. Modular construction of an all consonant network

TDNN: Shift-Invariance, Waibel ‘87 Modular (deep) TDNN: Waibel ‘87

Weights: ~6,000 ~40,0000
TrnDatalhrs]: ~0.1 ~1
Time[weeks] ~1 ~1
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Acoustic modeling
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Waibel et al. Babel, 2013

~33,000,000
~1,000
~1

Acoustic
features
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English Text Copora

News Shuffle Size

EEEEE

2007 2008 2009 2010 2011 2012

« Computer MT or ASR systems train on >> 1GWords
— News Shuffle, GigaWord, Europarl, VideoLectures, ...

« Human speaks 0.5 GigaWords in a Lifetime!!



Jinteracr The Data Challenge

« Machine Learning + Massive Data
Lead to Better Performance

* |s the problem too hard? Is it too easy?
Already done? Google Translate?

« Effective Language Solutions
— Not only from/to English, but from/to German, ...
— Minority Languages and Regional Dialects
— Need targeted solutions in domain/application
— Privacy and Security
— Dissemination, not only Assimilation

« European Language Solutions

— Language (and technology) must be cultivated and treasured
— Data Volume and Access Key Challenge

IT

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr



Y inter Conclusion

Communication between the people of the world
— Bridging the Linguistic Divide
— Technology can already make helpful contributions

— Methods: Machine Learning from Data
Adaptation, Error Recovery, Learning, Forgetting

— User Interaction, Appropriate Interfaces
— More Data, more Robust Performance
— Better Language Portability

— Integration into Services

IT
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