HELMHOLTZ Al cSorsrariononr

Helmholtz Al Virtual Roadshow HZDR . .
Local Unit Energy =

Markus Gotz
Karlsruhe Institute of Technology / 2020-11-12

www.helmholtz.ai



Artificial Intelligence (Al)

Markus Gotz | Helmholtz Al Virtual Roadshow HZDR HELMHOLTZAI 1/23




Artificial Intelligence
What is Al?

“It is not difficult to devise a paper machine which will play a not very
bad game of chess. Now get three men as subjects for the
experiment. A, Band C. A and C are to be rather poor chess players,
B is the operator who works the paper machine/..., A] game is played
between C and either A or the paper machine. C may find it quite
difficult to tell which he is playing.”, 1947.
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Artificial Intelligence
What is Al?

“It is not difficult to devise a paper machine which will play a not very
bad game of chess. Now get three men as subjects for the
experiment. A, Band C. A and C are to be rather poor chess players,
B is the operator who works the paper machine/..., A] game is played
between C and either A or the paper machine. C may find it quite
difficult to tell which he is playing.”, 1947.

“Every aspect of learning or any other feature of intelligence can be
so precisely described that a machine can be made to simulate it.”,
1956.

Dartmouth Conference on Artificial Intelligence
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Artificial Intelligence
Terminology

Machine
Learning
e.g. Logistic
Regression

Deep Learning

e.g. Convolutional
Neural Networks
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Artificial
Intelligence (Al)
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Artificial Intelligence
Image Net - Super Human Performance
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Artificial Intelligence
Neural Style Transfer

Gatys, L. A, Ecker, A. S., & Bethge, M. (2016). Image style transfer using convolutional neural networks. In Proceedings of the IEEE conference on computer vision and pattern recognition (pp. 2414-2423).
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Artificial Intelligence
Reasons for Breakthrough

1. Technology revolution - parallel processors (e.g. GPUs), auto-gradient software

2. Data availability - large-scale, publicly available and labeled data

3. Methodological advances - new neuron types, training approaches, embeddings
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Helmholtz Al
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Helmholtz Al
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H nerampoce ORGANISATION
¥ Helmholtz incubator (INF) platform w g & e
@ ] B Loca units

Helmholtz Association

mL hed mid 201 ot
aunche ! 0 9 Dresden ot o FELLOWS & PARTNERS
& Outreach
Helmholtz
Zentr

w Rossendorf L

. 1 2M € per year (OVEI’a”) ﬁ] ® Mum:;“.‘ﬁ [ ) ﬁ gzifj:r::vycwer
— Support.

Research RESEARCH FIELDS

@ Key Technologies

H One central unit (30 FTEs) ® vater
. . i W & Energy
¥ Five local units . . K ST

Institute of and Transport

Zentrum
Geesthacht Technology

= Al'YIG (3 FTEs) @ eatn
= Consultant group (5 FTEs) laaa i

@ Earth & Environment

HELMHOLTZAI 8/23

Markus Goétz | Helmholtz Al Virtual Roadshow HZDR



Helmholtz Al

Goals

1. Interdisciplinary platform for @ Hzc
innovative research in Al

HELMHOLTZ Al

2. Compiles, develops and fosters
applied Al methods nationwide o " HZDR @
across all Helmholtz centers

3. Aims to reach international

leadership in applied Al Qur

@ HvGU

HELMHOLTZAI
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Helmholtz Al
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Helmholtz Al

Funding Lines

Projects Vouchers
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Helmholtz Al

Projects

Research on novel Al methods and applications

B High risk, high gain Al research
B At least two Helmholtz centers,

external partners possible
i Duration: 1-3 years (usually: 2) .
B 50:50 matched funding
= Up to 200.000 € from the INF

= Same amount in own contribution
B Bi-annual call 2019: 18/58 selected

B Current call deadline: December, 1st

B Find partners at: Project Workspace
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Helmholtz Al

Vouchers

Support for applied Al activities

B Collaborative work between Research
group and Consultant group

B Duration: 2-26 weeks

H Free of charge, conditionally
consultants acceptance

B Additional low-cost funding possible
(travel, workshop fees, licenses, - - -)
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Helmholtz Al

Vouchers

Support for applied Al activities

B Examples of voucher services

= Brainstorming on Al approaches
Technology advice
Implementation of pipelines
Optimization of existing code
Support for projects, compute time
proposal, funding calls...

= Networking in Helmholtz Al

H Joint publication policy
= Orients itself at DGF guidelines
= Only for major contributions
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Helmholtz Al

Vouchers

Validity check Evaluation by

il Centralized web-based system by Helmholtz RF Helmholtz
Al Central Al Local

= Log-in via Helmholtz center
e-mail address

= Fill out form with voucher
title, duration, abstract, ...

H Voucher system

mF | . Offer to all Start of
ormal assignment process Helmholtz Al voucher col-

consultants laboration
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https://voucher-system.helmholtz.ai/

Local Unit Energy@KIT
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Helmholtz Al
Local Unit Energy@KIT - KIT

B Founded October, 1st 2009
B ~ 9.500 employees

B Merger between University and
Research Center Karlsruhe

H “Research University in the Helmholtz
Association”

H Large-scale research facilities and
regular university

B Sites in Karlsruhe, Ulm, Dresden,
Garmisch-Partenkirchen
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Helmholtz Al
Local Unit Energy@KIT - The Teams

[ [_]
, ab ab
YIG Al in Energy

Postdoc, TBA

Al Consultants

Markus Gétz

Roadshow HZDR

Charlotte Debus

James Kahn

Daniel Coquelin
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Helmholtz Al
Local Unit Energy@KIT - Profile

H Alin Energy research focus

= Future energy systems
= Renewable energy
= Smart grids

H Consultants expertise

= Physics and informatics backgrounds
Time series, images, graphs

Model searches

Uncertainity quantification
Large-scale processing

B Getting in touch

» B consultant-helmholtz.ai@kit.edu
w Ko +49721608-29178

HELMHOLTZAI
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Helmholtz Al
Local Unit Energy@KIT - Example Voucher

Voucher partners

University of Liverpool g e
© — Trace
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Existent initial pipeline F
Consulting request for H—

Handling class imbalance (method) 442*;_______

Neural architecture search (software) w

Access to HPC systems (support) D . e
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Duration: ongoing, three months in Samples
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HAICORE
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HAICORE

Concept

B Compute resources for Helmholtz Al
H Free of charge for Helmholtz Al

= Vouchers
= Projects
= Research groups

B Access support via consultants
B Technical details

= Jupyter Notebook
(browser-computing)
= GPU-accelerated HPC systems

B Two installation sites

= FZ): JUWELS booster
= KIT: HoreKa system
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Discussion
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