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J Inter Classical Human-Computer Interaction
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W inter Humans Interacting With Humans

Carnegie Mellon MOBILETECHNOLOGIES -\X‘(IT

eeeeeeeeeeeeeeeeeeeeeeeeeeeeee



J Inter Classical Human-Computer Interaction
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b} inter New Roles for Humans and Computers

Computer /
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L inter Dialog Processing

* Human-Machine:
— Example: Human-Robot Interaction
— To Erris not only Human
— Multimodal Dialogs

 Human-Human:
— Example: Computers in the Human Interaction Loop
— Context Aware Agents
— Implicit and Explicit Interaction

« Human-Computer-Human
— Example: Cross-Lingual Communication

— Machine as Mediator
— Consecutive and Simultaneous
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Human-Machine:
Challenges and Lessons Learned
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W inter Multi-Modal Information

* To Erris Human

* Repair:
— Repair by Repeating is Singularly Ineffective
— Error Repair by Dialog
— Cross-Modal Repair

» Cross-Modal Repair
— Two Patents
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f ) inter

Correction

Keyboard

Speak &

: current keyboard-less Correction
Interpretation

Speech .. B

“multimodal’” Correction

> Time
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7 inte

Accuracy of Repair

1.20 |
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Modality of Repair Action
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¢ ) inter Speed of Repair
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Repair Speed

Modality of Repair Action
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@&u‘r&ﬁor Editing and Partial Word Correction

Delete Words and Characters: Indicate Cursor Position:
pwe multimodal listening typewriter prototyp e\/multimodal
W multimodal listening typewriter prototype | multimodal

prototyprcal mul

Partial Word Correction:

prototypical mul

<
prututyp{ica\l] mul
Ca - OBILETECHNOLOGIES l-\X‘(IT

Karlsruhe Institute o f Technolo gy

Select Characters:



LA interact Multimodal Repair: (1996-1999 1)
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Humanoid Robots

SFB-588

— 10-Year
Research Center

Joint Research:

— Robotics

— Multimodal
Perception

— Dialog
— Planning

IT
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CWinter Robuste Recognition

Speech Recognition
Without Buttons and Close Speaking Mics

45%
 iPhone Input 40% _
 Aktive Listening g 3% T
- Robot Turns/Drives Closer & 30%
i S 25%
* MicArray B
- Small Improvements 5 0% |
) ] . o) 15% — No Compensation
« Distant Mic PI'OCESSIHQ = 10% — Additive Noise Compensation
_ I -+ Reverberation Compensation
Dereverberation >0 ~--- Joint Compensation
B . . . 0%
Joint Particle Filter 0 05 T 15 3 25 3 s

Distance [m]
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Human Robot Interaction
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Dialog Strategy and 24/7 Interaction

Adaptation of Dialog Strategy
 Acoustic Adaption
 Dialog Adaptation Situationen, Objekts und Rolls
 Learning of Concepts . 7\
» Extended Behavior Network ‘,:’ o T
Longitudinal Study: One Year |
24/7 Operation

 Learning and Forgetting

* New Knowledge is Errorful
and Needs to be Forgotten
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Y, inter Knowledge Mending: Personeneintrage in der
Datenbank beim Lernen Uber der Zeit

Evaluation: person ID = precision #IDs — first-WER
“dynamic” interACT ?”'63/[5 — recall — #real — last WER
precisionzcorrect aoe Fiisaas —_— ‘flr¥1eebasure
learned labels
100 di
X precision Initializing best performance MENCIAY
Jf/:"" stabilizing 7N =% /_/ ‘ 7
80 —— Web-Site —/-/ v
R SN
degrading
60 -
40 -
20 £ e R bl TR i e e Sabsoaas e s e S DR e
/—/ #IDs in database
/
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interactions
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f ) inter

Human-Human Interaction:
Challenges and Lessons Learned
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»:;) inter Human-Human Interaction Support

* CHIL — Computer in the Human Interaction Loop
— Rather than Humans in the Computer Loop
— Explicit Computing Complemented by Implicit Support
 Implicit Computing Services
— Support Human-Human Interaction Implicitly
— Increasingly Powerful Computing Services
— Implicit Services Observe Context and Understanding

— Reduction in Attention to Technological Artifact,
-> Increased Productivity

— Computer Learns from Human Activity Implicitly
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¢ / inter Interpreting Human Communication

‘Why did Joe get angry at Bob about the budget ?”

Need Recognition and Understanding of Multimodal Cues

« Verbal: _

_ Speech  Visual

 Speakers — (Gestures

» Emotion — Body-language

» Genre — Track Face, Gaze, Pose
— Language _ :

: — Facial Expressions

— Summaries _
_ Topic — Focus of Attention
— Handwriting

We need to understand the: Who, What, Where, Why and How !
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L inter The CHIL Project

Coordination:
— Scientific Coordinator: Univ. Karlsruhe, Prof. A. Waibel, R. Stiefelhagen
— Financial Coordinator: Fraunhofer 11TB, Prof. Steusloff, K. Watson

The CHIL Team:

EE
-.l.ll
1ITB Universitat Karlsruhe (TH)
Fraunhofer .. . S |TC
Informations- und =53, IS

DAIMLERCHRYSLER  Datenverarbeitung
ATHENSWi NFORMATION TECHNOLOGY

I U /e tefhn ISEhE universiteit Elndhoven CENTER OF EXCELLEMCE FOR RESEARCH AMD GRADUATE EDUCATION

% Centre de Tecnologies i Aplicacions del Llenguatge i la Parla

UNIVERSITAT POLITECNICA DE CATALUNYA

STANFORD UNIVERSITY

55555555555
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Sensors In the CHIL Room

Pan-Tilt-Zoom
Camera

\

Microphone
Array
(64 channels)

Y%

Ceiling Mounted
u Fish-Eye Camera

ON©)

&

O

OHONO)

W/ip

Camera
(fixed)

ONONO)

Screen
|

Microphone
Array for Source-
Localization

,,./ (4 channels)

Stereo-Camera
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Describing Human Activities
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Describing Human Activities

<

a,
b,
b,
b,
b,
b,
by
b,
N

4
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Technologies/Functionalities

What is he

pointing What does he

To whom does he
speak?

Where is he?
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»:_-) inter Technologies & Fusion

« Who & Where ?

— Audio-Visual Person Tracking
— Tracking Hands and Faces

— AV Person ldentification

— Head Pose / Focus of Attention
— Pointing Gestures

— Audio Activity Detection

« What? (Input)
— Far-field Speech Recognition

— Far-field Audio-Visual Speech
Recognition

— Acoustic Event Classification

 What ? (Output)

Animated Social Agents
Steerable targeted Sound
Q&A Systems
Summarization

« Why & How ?

Classification of Activities
Emotion Recognition

Interaction & Context
Modelling

Vision-based posture
recognition

Topical Segmentation
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Describing Human Activities
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Describing Human Activities

<

a,
b,
b,
b,
b,
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by
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Technologies/Functionalities

What is he

pointing What does he

To whom does he
speak?

Where is he?
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»:.-) inter Results, June 2004

Face Recognition (7 subjects)
* 76% with manual alignment
*15% fully automatic

Speech Recognition
* Close talking: 37% WER
* Far-field: 65% WER

Speech Detection
* 9% Mismatch rate (CTM)
* 12.5% far field

Head Detection:
* 78% correct (error < 15 pixel)

Head Orientation:
* Mean error ca. 10°

Hand Tracking:
» 73% correct
3D Pointing Gestures:

» 75% Recall
» 77% Precision

Body Tracking:
* 80,7% correct (error < 30 cm)
* mean error: 22 cm

Source Localization:
+ 11° root mean square error

Speaker ID:
» 100% correct, after 30s

Accoustic event classification

(25 classes)
* 38,4% error
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J inter Evaluation: International Effort

« NIST and EC Programs Join Forces

— RT-Meeting’06 — Rich Transcription
« Emerges from established DARPA activity
« MLMI Workshops, AMI/CHIL
 Evaluated Verbal Content Extraction
» Chair: Garofolo (NIST)

— CLEAR’06 —
Classification of Locations, Events, Activities, Relationships

« Emerging from European program efforts (CHIL, etc.) and
US-Programs (VACE,..)

* First Joint Workshop to be Held in Europe
after Face & Gesture Reco WS, April 13 & 14, Southampton

 Chair: Stiefelhagen (UKA)
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f ) inter Human-Human Support Services

— Connector
» Connects people through the right device at the right moment
— Meeting Browser
» Create Corporate Memory of Events
— Memory Jog
« Unobtrusive service. Helps meeting attendees with information
 Provides pertinent information at the right time (proactive/reactive)
 Lecture Tracking and Memory
— Relational Report
« Informs the current speaker about interest/boredom of audience
» Coaches Meetings to be More Effective
— Socially Supportive Workspaces
« Physically shared infrastructure aimed at fostering collaboration
— Cross-Lingual Communication Services
« Detect Language Need and Deliver Services Inobtrusively
— ... (and more)
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&::) inter Phone Calls During Meetings
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&::) inter Phone Calls During Meetings
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Memory Jog ....What was his
name? ...Where did
| meet him? ...What
did we discuss last

time?
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Implicit Information Delivery

Private and Public Information Delivery
— CHIL phone
— Steerable Camera Projector
— Targeted Audio
— Retinal and Heads-Up Displays
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x::) inter The Connector

« Socially Appropriate Connection
— Connect People when Appropriate by Appropriate Media

« Connecting People depends on:

— Social Relationship of Parties —
_ Space/ Environment
o ACtiVity’ User State environment ‘ UNKNOWN
- U rg e n Cy Of M atte r environment
| Context i
in smartroom? YES
situation MEETING
Sy © MEETNG |
Contact Talk Message
Availability —— )
VIP ] [
personal MUTE
Phone Alert business MUTE
VIP EXCLUSIVE

INOLOGIES AL N I
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J inter CHIL Connector
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f ,Zinter

Human-Computer-Human Interaction:
Challenges and Lessons Learned
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....what is he
saying?

fRAT B9 vRAS AE D B AT A
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J inter The Language Challenge

e Dilemma:

— Living in the Global Village
 Globalization, Global Markets
* Increased Exchange and Communication
« European/International Integration

— Cultural Diversity:
« Beauty, Identity, Language, Culture, Customs
 Pride and Individualism
« Language Ability

— Challenge:

 Providing Access to Global Markets and Opportunities
< -> Maintaining Cultural Diversity/Individuality
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L inter Machine Interpretation

 |s Interpretation by Machine Possible?
— Yes, and Performance will Continue to Improve

 Is it Replacing Human Interpreters?

— No! Machine Translation Quality still Worse
Lacks Human Judgement and Intuition

— But: Human vs. Machine is Usually not the Choice we have!
Commonly, it is No Communication or Poor English

— Language Barriers are Pervasive and a Broad Social Challenge
« The Vision:
— Multi-Lingual Understanding & Integration for All
— Europe must Maintain & Nurture its own Diversity and Heritage
— Europe must Provide for its own Language Support
— We need to Embrace and Integrate Both Human and Machine Support

Carnegie Mellon MOBILETECHNOLOGIES \‘(IT
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f ) inter

TTS
L:\

ASR

Speech-To-Speech Translation System
Machine
- ASR Translation
L" La_.- L:-
User :
- Machine
(L) T{S Translation
PRIMARY : L— L

USER

Llser:
(L)

To Build a Speech Translator for a New Language
6 Component-Engines: Automatic Speech Recognition, Machine

Carnegie Mellon

Translation, and Text-to-Speech Synthesis
Each is in Principle Language Independent,

but Requires Language Dependent Parameters/Models
Models are Automatically Trained but Require Large Corpora

Certain Language Dependent Peculiarities Exist

MOBILETECHNOLOGIES

KIT
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L inter Speech Translation

Progression of Technologies:

— Domain Limited, Clear Speaking Style (late 80°s-91)
« Janus (first European&US speech-to-speech system)
« ATT, NEC, ATR

— Domain Limited, Spontaneous (‘91-°00)

« Janus I1/111 (work on 20 languages),
Verbmobil, Nespole, Enthusiast,
C-STAR, ATR, ETRI, NLPR,...

— Fieldable, Maintainable, Spontaneous
 Transtac, Babylon, Phraselator, Jibbigo, U-STAR

— Domain Unlimited Speech Translation
« Parliamentary Speeches (TC-STAR)
 Broadcast News (GALE)
 Lectures, Seminars (InterACT, STAR-DUST, TC-STAR)

Carnegie Mellon MOBILETECHNOLOGIES -\X‘(IT

eeeeeeeeeeeeeeeeeeeeeeeeeeeeee



f ,Zinter

Domain Limited Consecutive Translation
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






fiew Controls Store Advanced Help iTunes

4 /.-,\) m e iPhone sync is complete.

Sic
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Shows
Icasts
licati. ..
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ne Sharing
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nes DJ

s Music
ssical Music
sic Yideos
Top Rated
ently Added
-ently Played
1 25 Most ...
sorites-Mood
rorites-Pep
i-Fetz
i-Mellow
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lowMood

o

M
O
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OK to disconnect.

Movies T¥ Shows App Store Podcasts

App Store » Travel » Jibbigo Speech Translator English Spanish
Jibbigo LLC

Jibbigo Speech Translator English Spanish

Category: Travel

Released Oct 21, 2009

Seller: Jibbigo LLC

© 2009 Mohile Technologies LLC
“ersion: 1.0

158 MB

$27.99 ( BUY APP )

Rated 4+

(Q jibbigo ‘

Audiobooks iTunes U waibel@cs.cmu.edu

APPLICATION DESCRIPTION

Jibbigo is a bi-directional, natural speech-to-speech
translation app that lets you converse with a speaker of
another language by naturally spoken sentences.

Jibbigo is not a dictionary and not a phrase book, but a
speech translator; You simply speak a sentence in English or
Spanish into Jibbigo, and it speaks the sentence aloud in the
other language, much like a personal human interpreter woull
Jibbigo also shows the recognition and translation in English
and Spanish as text on the app screen, so you can be sure
vour translation is accurate to whsat wee =

Jibbigo:

JIBBIGO, >

It's nice to meet you.
(Nice to meet you.)

< >

Encantado de conocerle.

_ Real-Time Translati

_ Spanish - English
— Japanese, Chinese€
Arabic, .-
_ 40,000 Words
_ No Server Necess

e pAackaround I



6:25 PM
JIBBIGO
B3 Jibbigo Plus m

——— Thailand —— Thailand

*7 Chinese * Chinese
China China

sy»Z English I French
vl International France

English German
USA/Canada [ | Germany

I French I Italian

France Italy

— German ‘@t Korean

Germany A\ South Korea

Italian . panish

‘D Online Tranélators d))) \

Start Translator >




Jibbigo on Apple Commercials
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W inter Jibbigo Systems

— English, Spanish, French, German,

iPhone-OS Compatible Devices

Japan ese’ Ch i nese’ KO rean : Fi I i p i no’ (First systems commercially deployed in Oct 2009)

IO L]

Iragi, Thai, Pashto, Dari

o Cost:

— Free Jibbigo Online Translator
— Off-Line: Freedom from Network

 Qutside of App Store:
— Other Languages in Preparation

— Enterprise Versions for Special
Applications

iPhone 3GS iPod Touch iPad

Android-OS Compatible Devices

Nexus One Motorola Droid HTC Droid Samsung 19000
Incredible Galaxy

Carnegie Mellon MOBILETECHNOLOGIES ﬂ(".
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New year. New resolutions. New apps.

WeightWatchers

Free » Resalvict 10 stay fe? Now yeu
can @1 healthy bps and free recipes
framare aof the top names in weight
8055 - all year g And if youtea
Wesght Watthers member,

e-Secure
Free » Manage you!
Protection One home aarm

systermn wirslesshy from
Fhene, Turn your glar or
cor off, ecakve sot alerts, and
more - even when you're
vy fromthe house

RedEye

Free - Toe many remotes
duatering yaur home? Tum your
iPhone into a handy wniversal

w OVR,

rernote that Can ool 4
DVD player and str:
your fiedEye

Green Outlet
$2.99 + Hun a moe= eco-friendly
home In 2010 Just enter ir

vehant apoliances you use and
how often vach day and =
Curoen Ouptiet will hwelp you

dentify where you can save
energy - and money
Master Control
Free - Looking 1o Inprove you!

saccen skills
elite Nike trining anp features
Instructional videos from F
onz coaches. Cet tips on

s yoar? T

conitrol, sese drilks the pros
use and even learn some of the
signature moves

Dragon Dictation
Free - Send messages exsier
and fastex, withaus typing a
singie word. Cragon Dictation
reCOgrizes and tanscribes
d lots you pasie
itdirectlyins an emad o text

Yelp Monocle

Free-Find anewplace w eatin o
whale new wirg Mist pont your Fhone
Yelp

Camera oown afry streetar
Monode wil overlay sestaarant ratings,
peong nfo and even haw many mies
away they are, right on your screen

Ustream
Free « L4 your #hone tostream
Ive wdeo to your lamily

Jibbigo

$24.99 - Carry a persona
Spanish transiator in your
POCKET Justtap to record any
Phirdse 2 Abtigo will play It
backin Spanish - orany Soansh
phras= backinto Englizh

Viper SmartStart
s Phone into the
ultimate keyless remote. With
SmAtSaT installad in yoor vehicke,
¥l you need s your iPhone to

Frow-

urfock, o even siant your cor fiom

just sbout amywhere.

ecobee

Free - Control your home's
ecobee Smart Thermosta: even
vehen you're sway, Adjustthe
temoerature right from your
Whone =0 you can make e

YOU COFmroe costs but

st come back 1o

Cozy house

New York Subway
50.99 + There's an amazing new
weirg 10 find the nearest New York
subsay sTation. Just alm your
Phone's camerna in any dinsction
AUNY Subway Wil supesrmpose
station information and
cistancss right on your sareen,

It's a news year with new amazing 2pps. From live streaming video to augmented reality, there are over
100,00C apps for just about anything. Only on the iPhone and the nation's fastest 3G network.

Carnegie Mellon

& atat

& iPhone 3G(S

MOBILETECHNOLOGIES

Jibbigo featured in the
Economist magazine 2010

IT
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_~ Iinteract  Communication

e How it 1s Done Now:
— Human Interpreters
— Charts, Dictionaries

« Limitations/Problems:
— Limited Supply!!

— Fidelity/Trust/Security
— Number of Languages






f ) inter

Unlimited Domain Simultaneous
Speech Translation Technologies
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&::) inter Domain Unlimited

Domain Unlimited Translators for: j r‘ A
g AT
— TV/Radio Broadcast Translation S . RS

AL OIA

— Translation of Lectures and Speeches
— Parliamentary Speeches (UN, EU,..)
— Telephone Conversations

Meeting Translation

RETEEENRA L ST

ruhe Institute of Technol




P inter Language Barriers

eR*0vub@i|BA-pysU&ithy5
~fA<,y1ECEKO¢OF D[ ko#a
- «Zel
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inter:

Studentiaus TORECaTIY

1‘
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MR PRESIDENT

sefior presidente
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End-to-End Speech Translation

Acc:ust\ @nguaae\ / {]Uﬂd':—'l\ ﬁnslatmn Lan;u_a;e
Mu-del // \,_I":ﬂnd:i/ \\&Mﬂde / \KMﬂdel \K!Mﬂdel

H Speech Hypothesis Hesegmen— Translaable Mar:hme
—= =

Recognition tation w Translation
__L__ Translafion
N Qutput _ _ _ _ _ __ L ______
E‘Jictiﬂneﬂ P { *
I " Spoken "‘| |“’ Text )
kay nthesmL g (Subtitles) )

CarnegieMellon MOBILETECHNOLOGIES ﬂ(".
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Meeting of the Future

English

Chinese

Carnegie Mellon MOBILETECHNOLOGIES ﬂ(IT



L inter 3. ---Seeing Personal Translations

h Y

. , g |
N . \

A
N \

" 4
-~

« Technology: Heads-up Display Goggles
— Create Translation Goggles
— Run Real-Time Simultaneous Translation of Speech
— Text is Projected into Field of View of Listener
— Translations are Seen as Text Captions Under Speaker
— OQOutput: Spanish, German,...

Carnegie Mellon MOBILETECHNOLOGIES -\ﬂ(".
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Hearing Personal Translations

« Technology: Targeted Audio

— Research under EC Project CHIL
(Build Inobtrusive Computer Services)

— Project Partner, Daimler-Chrysler

— Array of Ultra-Sound Speakers

* Result: Narrow Sound Beam
— Audible by one Individual Only
— Others not Disturbed

— Multiple Arrays Could
Provide Multiple Languages

— Steerable

— Recognize/Track Individual Listener
and Keep Language Beam on Target

Carnegie Mellon MOBILETEC

Karlsruhe Institute of Technology



W inter University without Borders

m English->Spanish Lectures
First Research-Prototype CMU 2005

m German Lectures, KIT 10
m Cloud Based Services, MobileTech, <10
m Transition to a Lecture Service

m First Beginning: 4 Lectures, 2012
a EU-BRIDGE

. Prof. Alex Waibel
CarnegieMellon MOBILETECHNOLOGIES -\ﬂ(".



- EU-BRIDGE -
=~ Inter Bridges across the Language Divide

NCT =5 ™IWEEw

Karlsruher Institut far Technologie

2Z)) EU.BRIDGE

THE HOMG KONG UNIVERSITY OF

SCIENCE AND TECHNOLDGY \—/ . Alcatel-Lucent @
Per olce




J inter Service Infrastructure

Components Services Events
A
%
+ —
Lecture 2
O
O

Speech-
Services for
Users and

Developers

New Improved

Technologies ACEYUENION)

Learning
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Tools for Students

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

Rt e S | O \ T et I N e e L e R ) I R A T
‘ Minimalwert
:
| Fakultét fiir Infi ik —Institut fiir Anthrop ik
Il ﬂ(IT Prof. Dr. U, Hanebedk, Dr-Ing. T. Asfour 68
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3.1 Formale Grundlagen

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

3.1 formal basics
dy and descriptio

It was developed by the mathematician Georgetics and the beh:
—rroworra-Which is excellen

Entwickelt wurde sie von dem Mathematiker George Suited.

Boole (1815 —1864) als Algebra der Logik. {;o“f,": (‘*1%“1‘}?1";34‘)’2;“:.9“23]
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inter Search for Content

 Transcripts useful to Search for Content
— Slides, and Lectures in the Cloud
— Search in Lectures and Foils by Way of Search Terms

Home Help Signi
-
List of Lectures
Fourier
Time Lecture Presenter
2012-05-24 14:24:29.544848 Kognitive Systeme - ro24052012 KIT-Dillmann
2012-04-23 14:49:12 KogSys 23.04.2012 KogSys DSP2 Waibel
2012-05-10 15:30:26 Rechner Organisation - RO100512 Asfour
2012-04-17 18:14:07 Hechnerorganisation_17_04 2012 d”'ma”f’ and asfour
are talking
2012-05-07 15:05:01 Kognitive Systeme Maohr
2012-04-23 15:31:38 Kogsys 23.04.12 NULL
2012-05-09 13:02:38 Kognitive Systeme - KogSys 080512 Waibel
2012-05-23 13:07:13 Kognitive Systeme - kogsys230512 MNULL
2012-05-23 13:07:51 Kognitive Systeme - Dozent: Prof. Waibel /f Kognitive Systeme 23 05 2012 NULL
2012-05-31 11:32:36.774097 General - Jan MT 310512 NULL
2012-05-08 17:19:57 Kognitive Systeme - MT zweiter Teil Waibel
2012-04-18 13:00:43 Kognitive Systeme 18.04.2012 NULL
2012-06-04 14:14:30.634523 Kognitive Systeme - ASR 3 und aktuelle Forschung KIT-Waibel2
previous next




P interscr New Challenges

Simultaneous Translation of Lectures

« Continuous Monologue

— Broadcast News, Speeches, Lectures

Speaking-Style

— Fast, spontaneous, fragmentary, and no punctuation!!
— Noise, Caughing, Singing (1)

Vocabulary

— Much larger, Special VVocabularies

Speed, Realtime

Service-Infrastructure

— Many parallel lectures;

— Automatic, robust assignment of compute power
Carnegie Mellon MOBILETECHNOLOGIES -\X‘(IT
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L inter The German Lecture Translator

« MT In German Lectures is particularly hard. Why?

e Peculiarities of German:

— Wordorder:

Ich mdchte mich zu der Konferenz tiber Maschinelle
Ubersetzung anmelden

-> | want to register to the conference on Machine Translation
— Compounds:

Worterkennungsfehlerrate
-> Word Recognition Error Rate

— Inflections and Agreement:
Zu der nachsten wichtigen interessanten Vorlesung
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»:_-) inter Words, Words, Words...

« Technical Terms
normally not in ‘normal’ vocabularies

— Cepstral-Koeffizienten
— Walzlagerungen - Roller Bearings
— Unterraum -> Subspace

* Technical Terms
with special Meanings
— Klausur = Final Exam (not Retreat)
— Vorzeichen = Sign (not Omen)

 Formulas:
— Eff von Ix =2 f(X)
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t.) inter Words, Words, Words....

 Foreign Words in German Language
— Computer Science, English Expressions
— Political Speeches, Latin Proverbs

Accent

— “Warfelkalkul” (Asfour)

Foreign Words in German Language

— “Cloud”, “iPhone”, “iPad”, “Laser”
Inflections & Declinations of these Words
— Web-ge-casted, down-ge-loaded

Formation of Compounds:

— Cloudbasierter Webcastzugriff
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L inter The Long Tail of Language

« Languages:

— Only a Few Languages are Currently Addressed (<10)

— Development of Technology Takes Long & Is Expensive

— Cost more than 1M $ and DevTime more than 1 Year per Language
— 6, 000 languages, 36 M potential language pairs, Plus Dialects

— Technology is Always a Step (or Two!) Behind Deployment

Languages by Million Native Speakers

873

382 380 2RA
. 323

207




b-) inter Conclusion

Communication between the people of the world
— It is all about Communication
— Multimodality
— Multilinguality
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