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The Four Phases of Al Research

Phase 4 : since 2015

Phase 3: until 2015

Phase 2: until 1995
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Phase 1: until 1970
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Combination of machine learning
with knowledge technologies

Machine learning from mass data

Knowledge processing with
manually creatied knowledge bases

Heuristic search and
reasoning methods

Autor: W. Wahlster,
mod.: A. Burchardt
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DFKI as the World‘s Largest PPP for Al Research
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The R&D Departments and Groups of DFKI
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Multilingual
Technologies

Digital
Business

Intelligent
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DFKI Has Created 3200 New Jobs in IT Industry
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and More than 80 Startup and Spin-Off Companies

QCroliNX AS(‘.G‘C \

nnnnnnnnnnnnnnnnnnnnnnnnnn

,‘\ ambtrack Dr. HE’Q{H Cgsul(anls

v i dvanced
digl | )|\]( EMPOLIS ' *®ententee e O IMAGO pllim
9 ! nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn eyme]qdm ) Waropticsmedi Ground TruchRoborics | Pommsosooro | [y Sohtons

insiders £ internet XP |SOL KIANA S e LEVERTON  MINERVIS

m &
minewa - NEOCOSMO ] 3
inf or!n ||||||||| H IMOTAMa 4 2 //%ul/\l/l Houns&sgtﬂigz ‘/

—— -— schwartz&stahl

(s

SevVenRE

S' EDA sis soﬁware‘%

Semv.X

Digify

17.09.2018

. Q | {softgonden)

yocoy

(c) Burchardt, DFKI | Al Monday Berlin

SUPPORTINQp«‘- m



SELECTED SPIN-OFFS OF DFKI BERLIN



acrolinx

Acrolinx Helps Government Address Three Big Challenges
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Leverton
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v General information

Date of lease:

v Parties to the contract

e v Landlord

Name:

Additional address n/a
details:

Street:

Street no.:
Postal code:

City:
Country:
Company number:

Representative:

> Tenant

v Rental premises
v Rental premises

Further address details:
Street:

Streetno.:

Posta code:

City:

01/05/2010

Leverton GmbH

n/a
Alt-Moabit

91d

10559

Berlin
Germany
na

nja

nja

Mudfog Street

NN1 1DF

Northampton
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> ° |8 EN_Lease commercial

(O EN_Lease commercial

LANDLORD
Registered office

/ TENANT

Registered office

BUILDING

PREMISES

TERM GRANTED

RENT COMMENCEMENT DATE
RENT REVIEW DATES

BREAK DATES

<

PARTICULARS

Leverton GmbH
Alt-Moabit 91d, 10559 Berlin, Germany
Oliver Twist

Mudfog Street 1, NN1 1DF Northampton,
United Kingdom

Buckingham Palace, Constitution Hill, SW1A
1AA London, United Kingdom

Office nr. 108 and 111 on the 1“ floor of the
Building

15 years from and including 3" day of May
2010 (the Term Commencement Date) and
expiring on and including 2 day of May
2025 (Expiration Date)

One hundred and eight thousand pounds
(£108.000) per annum (exclusive of Value
Added Tax), subject to review

3 day of May 2010

3" day of May 2015 and every fifth
anniversary of that date

the fifth and tenth anniversaries of the Term
Commencement Date
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Disrupting German Economy by Injecting Al:
Transforming Premium Products Into Smart Products
and Smart Services
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End-to-End Demonstration in Seven Living Labs

Smart Office Space
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Today
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Digital Transformation
Artificial Intelligence

Maschine Learning
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DIGITAL TRANSFORMATION
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Machine unterstandable
data: Al and machine
learning
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Machine readable data:
Internet and cloud

technologies
Author: W. Whister



ARTIFICIAL INTELLIGENCE



Working Definition

Artificial Intelligence (Al) is the property of IT systems to
demonstrate abilities similar to human cognition.

The single ability can exist only to some extent, such as
the dialog capability of today's smartphones. However, it
can also show a performance way beyond human
capabilities as in scanning tens of thousands of MRI
scans.

Al systems have different proportions of certain core
skills such as situational perception, planning,
communication, acting, reasoning or learning.

(Pre-)Translated with www.DeepL.com/Translator
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Assistance for physical and mental work

Assistance with physical work Assistance with mental work
by collaborative Al robots through cognitive Al systems

e.g.: DFKI Spin-Off LEVERTON using

e.g.: AlLA collaborative DFKI robot )
Deep Learning in Legal Tech

Man-robot collaboration, standby robots,

team robotics Banking advice, legal advice,

personnel consulting, etc.
17.09.2018 (c) Burchardt, DFKI | Al Monday Berlin 19



Digital Transformation vs. Al

“I never want my decisions to be
dominated by a machine.”
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From Information to Knowledge: Who is Wolfgang Dauner?
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MACHINE LEARNING



How to make machines smart

17.09.2018

Computer Program-

Program mer
Algorithms, creates
Heuristics Software

Bottleneck: Programmer

== high development costs

== restriced adaptability

== Weak explanation capabilities

( '
Knowledge
Processing
Search, Facts,
Inference, ,\',Tg('i?l’s
Planning
. 7

Bottleneck: Knowledge Base
== huge development effort

== high maintenance costs

== good explanation capabilities

(c) Burchardt, DFKI | Al Monday Berlin

Deep Machine

Learning
Feature Extraction,
Pattern Recognition,
Feature Mapping

s
.

Bottleneck: Training Data
== minimal development effort
=}= good adaptability

== no explanation capabilities

DR

© W. Wahlster ‘ .F"
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1. Programming

123456

Bild: www.connox.at
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Computer

Program
Algorithms,
Heuristics

r

Program-
mer
creates
Software

Bottleneck: Programmer
== high development costs

mm restriced adaptability

== Weak explanation capabilities
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2. Building up Expert Knowledge

https://gearpatrol.com/2017/07/19/how-does-a-virtual-assistant-work/

17.09.2018
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Knowledge

Processing
Search,
Inference,
Planning

Facts,
Rules,
Models

Bottleneck: Knowledge Base
== huge development effort

== high maintenance costs

=)= good explanation capabilities

TEARDY
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3. Machine Learning

* Automatic clustering for recommendations
* Machine Translation

e Control car

. GoPpl Bottleneck: Training Data
offay == minimal development effort

* Composing like Bach == good adaptability

== no explanation capabilities
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Learning from humans

-
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Hallo Welt!
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O

“flower”

Drive carefully due
to the traffic situation

“Hello world!”
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Deep Machine Learning

17.09.2018

Hallo Welt!
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e
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“flower”

Drive carefully due
to the traffic situation

“Hello world!”
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Machine Learning — Style Imitation

A Neural Algorithm of Artistic Style, L. Gatys, A. Ecker, M.Bethge, Universitat Tibingen, 2015
17.09.2018 (c) Burchardt, DFKI | Al Monday Berlin
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EXAMPLE: LANGUAGE TECHNOLOGY



Language Technology (Almost) Everywhere

« Spelling Correction

» OCR (optical character recognition)

« Web search with Google

« Language learning programs

« Machine Translation

« Recommendations, “Did you mean, ...“

» Voice control and dialogue: Apple Siri, Amazon Alexa, ...

 |IBM Watson

17.09.2018 (c) Burchardt, DFKI | Al Monday Berlin
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Chatbots for Customer Support

® Collavorative development of a chat bot to
support call center agents through
suggestions from FAQs and (product-) data
bases

® Text analysis for the development of
knowledge graphs about products,
components, customer problems.

Human
Operator

Customers

Knowledge * .
Bases

17.09.2018 (c) Burchardt, DFKI | Al Monday Berlin

DR

Customer System

Hi
Hi Paul

How can | help you?

Can you explain me how
to setup an email account
on my Moto Z?

In order to help you |
need to know your
email provider?

It’s a Gmail account

Ok. Here’s what you
needtodo ...

Did this solve your
problem?

Yes, thanks!

Lenovo =



Ressources and training data O DF{I

* Necessary resources

— Existing dialogues, the more the better

— Annotated dialogs (e.g. customer requests categorized by CSA)

— Existing knowledge bases (e.g. documentation, FAQs, call center knowledge base)
« And training data — in the Lenovo project

— for correct answer from FAQ - 7272 existing dialogs

— for intent - 39139 user turns labelled (ca. 60 types)

— for question type - 80216 user turns labelled (3 types)

— same for slots, etc.

17.09.2018 (c) Burchardt, DFKI | Al Monday Berlin 33



The Moli Chatbot — Types of Dialogs

How To Troubleshooting
Questions

17.09.2018 (c) Burchardt, DFKI | Al Monday Berlin

Facts

LEARD

O

Lenovo



o] <

How can | help you?

Q1 | dropped my phone and the screen shattered, and the battery hasn&#39;t
been holding a charge well for a couple of months. | have all of the information
to send it in for repair, but | was wondering if a reset would have to be
done on it. There are some things on the phone | need to keep if at all
possible.

17.09.2018 (c) Burchardt, DFKI | Al Monday Berlin 35
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Central Concepts

« Digital Transformation

— Second Wave: From Information Storage to Knowledge Source
« Atrtificial Intelligence

— Learning, language comprehension, planning, interference, situational context
« Machine Learning

— Recognizing characteristics and patterns

— Often on manually edited/created training data (supervised)
— Powerful, but "reactive", no explanations / decision support, no dynamic interaction

17.09.2018 (c) Burchardt, DFKI | Al Monday Berlin 36



Thank you!

Aljoscha Burchardt,
Hans Uszkoreit (Hrsg.)

IT FUR SOZIALE
INKLUSION

DIGITALISIERUNG - KUNSTLICHE INTELLIGENZ -
ZUKUNFT FUR ALLE
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Dr. Aljoscha Burchardt

DFKI, Language Technology Lab
Alt-Moabit 91c, 10559 Berlin
Aljoscha.Burchardt@dfki.de

Tel. +49-30-23895-1838
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