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Q What are advantages of a digitized society?
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Digital Technologies — Goals

All Europeans can thrive in a digitalised society

etter medical diagnosis and treatment

. B
oy
= ¥ SECUre remote access to personal health
records for targeted and faster research,
diagnosis and treatment.

Stronger digital skills

» Lifelong access to digital
technology and skills training.

&

o,

Trusted

digital identity

» Maore personal privacy, less fraud and
quicker interactions with government
and business.

Lower climate

More environmentally smart grids.
friendly agriculture

¥ Better food with fewer pesticides,
fertilisers, fuel and water thanks to Al,
data and 5G.

Cleaner environment

¢ Electronic waste contains scarce
resources and precious metals, but
only about 35% of electronics are
currently recycled.

Digitalised transport

» Better and safer mobility
thanks to interactions
between cars and with road
infrastructures.

impact and money saved

¥ Individual energy production and
storage and lower energy bills, thanks
to intelligent heating and cooling and

FORUM
DIGITAL
TECHNOLOGIES

Longer lasting -
electronic equipment

» Electronic devices that last
longer can easily be updated,
repaired and recycled.

Fight against online - - -
disinformation

» Access to diverse and reliable
media content.
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Research Funding in pre-competition O;ﬂﬁ;;;m
TECHNOLOGIES
e
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Free market forces
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Research Funding in pre-competition O

=
e e

sus®

Free market forces

"Innovations come to a large extent fr%
medium-sized companies - but many
SMEs do not have their own research
department. This is where collaborative
industrial research comes in: Its unique
‘ selling point is the close, pre-competitive
: cooperation between industry and
Former Federal reseqarch across all sectors. Project results
Minister of Economic e transferred into practice, resulting in

Affairs 2018 - 2021 ¢/ innovations and business models.”
\ Peter Altmaier /

24.05.2023 Digital Technologies in Pre-competititive Funding in Germany



DIGITAL
TECHNOLOGIES

Research Funding in pre-competition C

Funding of pre-competitive research
% Federal ministry

Free market forces ~
+ "Innovations come to a large extent fr%

medium-sized companies - but many
SMEs do not have their own research
department. This is where collaborative
industrial research comes in: Its unique
selling point is the close, pre-competitive
cooperation between industry and
Former Federal reseqarch across all sectors. Project results
Minister of Economic e transferred into practice, resulting in

Affairs 2018 - 2021 ¢/ innovations and business models.”
\ Peter Altmaier /
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Digital Technologies for Europe — Strategies o

T,

Technology that works An open, democratic
for people and sustainable digital

society

A fair and competitive Europe as a global
digital economy digital player

Nas
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Digital Technologies for Europe — Strategies C

cad

An open, democratic
and sustainable digital
society

Technology tat works
for people

Europe as a global
digital player

Working togather
for astronger, . . . u Human'centric AI
o il Digital Sovereignty as
snd more ) _ = Transparent European
i leitmotiv for the
pe. c dicital poll Healthcare Data Space
e 9@ uropean digital policy = Digital financial market union

= Cyber security

24.05.2023
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Digital Technologies for Europe — Funding Schemes 0 DiGITAL
2014 - 2020

TECHNOLOGIES

& ,
Horizon 2020 - 79 b. Euros

S ——
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Digital Technologies for Europe - Funding Schemes C-E’T?:Eﬁ'amss
2014 - 2020 2021 - 2027

Missions
Climate change, Cancer, Smart cities
Healthy waters, Soil health and food
European Partnerships
self-driving cars, 5G/6G, new batteries ...

=  Supercomputing

= Artificial intelligence
= Cybersecurity

= Advanced digital skills

b

Horizon 2020 - 79 b. Euros Digital Europe - 9.2 b. Euros

Digital Innovation ubs - 9.2 b. Euros

24.05.2023 Digital Technologies in Pre-competititive Funding in Germany
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German Digital Technologies C

CERMAN In partnershin withy
DIGITAL )
* TECHNOLOGIES = bitkom GTAN s st

Mational Strategies Harional Expert PlatForms Mational Programs and Initiatives Digieal Community Contack Q

SECURITY & TRUST

INTERMNET OF THINGS

ARTIFICIAL INTELLIGENCE

BIG DATA

A O ST m

o R

https://germandigitaltechnologies.de

o
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German Digital Technologies — Strategies
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German Governmental Digital Strategies

Research and inmavation
that benefit the people
o

o B b

I

Future Research and Innovation Strategy i

https://www.bmbf.de/bmbf/en/research/fut
ure-research-and-innovation-strategy/

The strategy sets the path to enhance
Germany’s innovation capacity by creating
better conditions for the development of
urgently needed innovations through the
advancement of science, research, and
transfer.

| RS

Hightech Strategy 2025
hightech-strategie.de

The High-Tech Strategy 2025 stands for the
aim of moving Germany forward on its way
to becoming a worldwide innovation leader.
The goal is for good ideas to be translated
quickly into innovative products and
services. Major funding is allocated for
research and innovation in mobility, energy,
health, security and economy sectors.

FORUM
DIGITAL
TECHNOLOGIES

Roadmap Quantum Technology
https://www.quantentechnologien.de/
This paper lays the groundwork for
successful inclusion and funding of
specifically quantum technologies and
computing within the economy, making
recommendations for actions, as well as
pointing out fundamental challenges.

GAIA-X — A Federated Data Infrastructure
bmwi.de/.../data-infrastructure
Representatives of the German Federal
Government, economy and science want to
work with European partners to create the
next generation of data infrastructure for
Europe: a secure, federated system that
meets the highest standards of digital
sovereignty while promoting innovation.

24.05.2023
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https://www.quantentechnologien.de/
https://www.bmwi.de/Redaktion/EN/Artikel/Digital-World/data-infrastructure.html
https://www.hightech-strategie.de/en/index.html
https://www.bmbf.de/bmbf/en/research/future-research-and-innovation-strategy/

German Digital Technologies — Funding Schemes

National IT-Research
Competence Center

@ Fedaral Ministry
af Educatian
anid Research

* |T Security

* Big Data

* Machine Learning/
Artificial Intelligence

LR s AV g3DC
% Oy~ EiFoLD
s oniar AN e
“cispa Scaps
TUEAI (2MCML

> Digital Technology Programs

@ | IILI;:E[I;IHTA::::SH;MM
and Enargy

Green Tech

Edge data economy

Quantum Computing -
Applications for industry

5G Campus networks
Al Innovation Competition

Showcase programme “Secure
Digital Identities”

Smart Data Economy
ICT for electric mobility
Smart Living

FORUM
DIGITAL
TECHNOLOGIES

[> Transfer Initiatives

Fadaral Ministry-@ Federal Ministry
% of Education for Econnmic Affairs
and Research antl Energy

Digital Hubs
Testbeds

Cluster Initiatives
Showcase Regions

SME Knowledge Center
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Funding Infrastructures C DIGITAL

TECHNOLOGIES
P . .
% an Funding authority
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Funding Infrastructures C o

TECHNOLOGIES
e . ,
% an Funding authority

Project Management
Agency
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Funding Infrastructures C DIGITAL

TECHNOLOGIES
e : :
% an Funding authority

Project Management
Agency

Research
Consortium
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Funding Infrastructures C o

TECHNOLOGIES
e : :
% an Funding authority

Project Management
Agency

| - , o Accompanying
i-’ Accompanying VS // .’ research

research \

Research
Consortium
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Funding Infrastructures C o

TECHNOLOGIES
e : :
% an Funding authority

Project Management

Agency
o o ®_0
om -, - =
A | .-\ -é 7‘ @« Accompanying
g eomnes 1D,
O
17
W Research g ‘\
Societal Consortium €= O~ profitable
benefit products
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Funding Infrastructures o |
TECHNOLOGIES
m reﬁgral Min_isﬁf | - F d th i+
4 ‘ acrl:d Eﬁgfgr;m airs m un |ng autnori y

# Project Management 50% -
DLR Projekttrager Agency

— 0)
® e~ Fraunhofer 90%

HHI

. . , @ Accompanying
i-’ Accompanying V<) .’ research
research ‘e & VDI|VDE|IT
VDI|VDE|IT 356
W Research g ‘\
Societal Consortium )' ) 0> Profitable
benefit SIEMENS products
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% Federal Ministry FORUM
for Economic Affairs DIGITAL

and Climate Action TECHNOLOGIES

Forum Digital Technologies

"Service provider" for the research projects
funding area
Development of Digital Technologies

= e S
eEmunhoter L = VDI|VDE|IT

Heinrich-Hertz-Institut [0 TS Intelligenz GmbH



The Forum Digital Technologies at a Glance

Our Mandate
% Federal Ministry . Cqmm|SS|oned by BMWK DRl =
| for Economic Affairs * Jointly operated by: DFKI, Fraunhofer HHI, VDI/VDE-IT =k e
and Climate Action + Networking platform & exhibition space _—
+  Promoting innovation, transfer and exchange VoIl voE|T

Our Activities

: - - - °SRHERE DIGTALE
s ]  Showcasing emerging technologies _ @
- * Supporting research projects Ly
% Innovationen

* Knowledge transfer to SMEs
* Promoting visibility of technologies made in Germany

Smarte |
Datenwirtschaft |

Our Services

* Berlin Showroom with demonstrators ¢
- National and international transfer formats

*  Online resources for navigating the -
o - German digital technology landscape

Forum Digital Technologies | International Salon| 17 March 2023




Think about the Forum as..

ACCESS — Showroom & delegations
BOOSTER — Supporting our projects

COLLABORATION — International roadshow

D EMONSTRATORS — Technical interfaces

NABLER - Online resources

Forum Digital Technologies | International Salon| 17 March 2023



ACCESS — Showroom Open for Delegations

Our Showroom with demonstrators and technical interfaces is available for events and
meetups with international guests.
Visit us in Berlin!

Project Meetings ® Workshops ® Networking & Matchmaking Events e
Virtual Tours @ Delegations ® Research Colloquia ® Courses and Trainings

Forum Digital Technologies | International Salon| 17 March 2023



BOOSTER — Supporting Research Projects

We are a facilitator and service provider for research projects and startups from
the technology programs and innovation competitions of the ministry.

Meet our projects!

IKT FOR 8882515
ELEKTROMOBILITAT

SICHERE
DIGITALE
IDENTITAT

Kl-Innovationswettbewerb

Smarte |
Datenwirtschaft

Edge
Datenwirtschaft

Forum Digital Technologies | International Salon| 17 March 2023

fris Smarte
Plattform
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COLLABORATION — International Roadshows

Our aim is to strengthen and promote bilateral cooperation. We put the spotlight on our
projects and conduct annual theme-based international roadshows.
Let’s connect!

Forum Digital Technologies | International Salon| 17 March 2023




DEMONSTRATORS — Technology on Display

The Forum welcomes guests and stakeholders from politics, business and science
to showcase interactive demonstrators from research projects.
Experience the tech!

Forum Digital Technologies | International Salon| 17 March 2023



— Directories to Guide You

We put the spotlight on our projects and help you navigate the digital
competence landscape of Germany.

PRIV

DIGITALE
~ TECHNOLOGIEI

Startseite Kontakt InternerBereich EN N\  Suchbegriff eingeben Q

Programme/Projekte Themen Forderaufrufe Service Termine

JAHRESVERANSTALTUNC 722

Vertrauen in Kiinstlich Riickblick: Vertrauen als
Schlisselfaktor

und d|g|ta|e Infrastrukt .. Jahresveranstaltung 2022 des Forum Digitale Technologien
, widmete sich der Frage, wie Vertrauen in digitale Infrastrukturen
Berlin, 5. Oktober 2022 und KI hergestellt werden kann und welche zukinftigen
Herausforderungen diesbeziglich noch existieren.

th @ﬂ @ Fﬁ% @ Hier geht es zur Zusammenfassung.

4 llCessese >

Siesind hier: » Startseite > Programme/Projekte  » Forum Digitale Technologien

Uber das Forum

Das Forum Digitale jen ist und fir ausgewahite

» Aktuelle Technologieprogramme

8 A N » Aktuelle Strategische Einzelprojekt

Forschungsprojekte und Innovationen im Bereich digitaler Technologien aus Deutschland. Das Forum

bietet herausragenden Forschungsprojekten eine Plattform fiir mehr Sichtbarkeit und férdert den " :"'""""’"“e L
e

Austausch und den Wissenstransfer auf nationaler und internationaler Ebene.
 Forum Digitale Technologien

Die Veranstaltungen und Demonstratoren des Forums fokussieren sich auf die technischen

Aktuelles
und i aktueller

Termine

« Kinstliche Intelligenz
Showroom

« BigData .
Wissenstransfer

« Sicherheit und Vertrauen im Digitalen Raum
Internationale Vernetzung

« Internet of Things

s Ansprechpartner

« GreenTech » Kompetenznetzwerk & Label Trus-

ted Cloud
Mehr Forum Digitale und dessen findenSieimFyer .,

digitale-technologien.de

KOMPASS
DIGITALE
TECHNOLOGIEN

“PROJEI&(TE

kompass-digitale-technologien.de

9 @FoT_Berlin

m @Forum Digitale Technologien

GERMAN
" DIGITAL
TECHNOLOGIES

germandigitaltechnologies.de

Forum Digital Technologies | International Salon| 17



https://twitter.com/FDT_Berlin
https://www.linkedin.com/company/forum-digitale-technologien/

* The Fraunhofer Associati
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Fraunhofer-Gesellschaft

76

institutes in
Germany

More than

30.000

employees

26.05.2

Seite 31 023

Worldwide

research
collaborations
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Fraunhofer HHI

* Fraunhofer-Institut fur Nachrichtentechnik, Heinrich-Hertz-Institut, HHI

1928
Founded as the "Heinrich-Hertz-Institut fur

Schwingungsforschung" in Berlin

Since the 1960s

Research in photonic data transmission

e Since the 1980s

Fraunhofer HHI Main "SR . Digital video coding research
R

Buildi =4 r-.;rmmlllw....lll::’ i

- v Since 2003

a0 T wl

The listed building in - Member of the Fraunhofer-Gesellschaft
!;J“Jw

Berlin-Charlottenburg "

was constructed by Since 2009

Carl-Heinz Schwennicke. Branch Office in Goslar

© Michael Kempe Photography

) 26.05.2
Seite 32 © Fraunhofer

023




Research Focus

e Fraunhofer Institut for Telecomunication, Heinrich Hertz Institute, HHI

‘630';\

L
Explainable 6G- Medical
Artificial Technologies Technology
Intelligence and Image

Analysis

Seite 33 5/26/2023 © Fraunhofer



Staff

203 TN
2010 [TV
2020 |
*Anzahl der FhG-Institute
2018 2019
O O (@)

2020

m

361

3.

Platz*

*feldspezifische Zitationsrate der FhG



Topics and Departments

Photonic Networks

40 | Wireless and Systems (PN)
. 30 ; Communications
and Systems (WN)

Explainable Artificial 6G- Medical \T’;'rf’:of:;i::?\%';g

Intelligence Technologies Technology

= . - Photonic

3 (i R . " " e Components (PC) -

: Q ; " Em »®m p— /~ & 5 {

g o 8 - -1 = E Fiber Optical

?5 : T i s oo Sensor Systems (FS)

Quantum Photonic & Compression of Video Coding and ¥
Communication Fiber Optic Sensor Image, Video and Analytics (VCA) Artificial

Technologies Technology Neural Networks Intelligence (Al)



Explainable Al

XAlLab Demo: Erklarbares VQA -

Z Fraunhofer T¥ Qxsirowo

HHI

1. Wahle ein Bild 2. Stelle eine Frage

‘ [Gebe eine Frage ein... ‘
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Transparent Al
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Traffic Skin Lung Breast
cancer cancer cancer
!FT.L-'. “ ‘;? ,
Ego-
Shooter Jeopardy

Sebastian Lapuschkin — Fraunhofer HHI
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Transparent Al C o
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Data

y..
Black
R>O — Box Al

Predictions

Traffic Skin Lung Breast
cancer cancer cancer

Sebastian Lapuschkin — Fraunhofer HHI
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Transparent Al C o

TECHNOLOGIES

Layer-wise Relevance Propagation (LRP) pachetar 2015

Different layers render the input information more and more
abstract

| 1. forward computation
input -

Sebastian Lapuschkin — Fraunhofer HHI
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Transparent Al C o

Back-tracing of the activation shows relevant details in input

1. forward computation

________________________________

LRP: Decomposition
2. relevance propagation Zz Ra f( )

- ‘ {how much does each pixel
input i ' contribute to prediction) '
4=k |l acecccaccccamaccccmacaccaccaaaa '

R
@Q : : output
OO Q0 =0=0~

P QO s O Row O R; = EL: > ‘f’: :: R

Sebastian Lapuschkin — Fraunhofer HHI
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Use case 1: Classification on Pascal VOC

Special event:

Recognition of horses:
>80% AP-Value

[Perronnin et al. 2010]
[Chatfield et al. 2011]
[Sanchez et al. 2013]

Sebastian Lapuschkin — Fraunhofer HHI
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Transparent Al

O

Use case 1: Classification on Pascal VOC

rdefotoarchivde )

Application of LRP

Sebastian Lapuschkin — Fraunhofer HHI
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TECHNOLOGIES

Use case 2: Facial Recognition for Adience Face Recognition Benchmark

Label: Age, Sex
~27.000 Gesichert
Source: flickr.com + iPhone 5+

[Eidinger et al. 2014]

Sebastian Lapuschkin — Fraunhofer HHI
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Use case 2: Facial Recognition for Adience Face Recognition
Benchmark

input 0-2 46 8-13 15-20 25-32 38-43 48-53 60+

- - -

input 02 46 813 1520 25-32 38-43 4853 60+

Sebastian Lapuschkin — Fraunhofer HHI
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Transparent Al C

Use case 2: Facial Recognition for Adience Face Recognition
Benchmark

input 02 46 8-13 15-20 25-32 38-43 48-53 60+

- - -

input 0-2 46 813 15-20 25-32 38-43 4853 60+

LRP: Smiling alters the recognised age group!

[Lapuschkin et al. 2017]

Sebastian Lapuschkin — Fraunhofer HHI
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Explaining Artificial Intelligence

https:/Irpserver.hhi.fraunhofer.de
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Contact

24.05.2023

Marc Reznicek
Forum Digital Technologies
Marc.reznicek@hhi.fraunhofer.de

+49 30 31002 - 412

~ Fraunhofer

Heinrich-Hertz-Institut

Digital Technologies in Pre-competititive Funding in Germany
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