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Viele Begriffe, ein Trend: Digitalisierung
Schlagwadrter und inhaltliche Treiber
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fur Angewandte Wissenschaften

Was ist Data Science? Zh

4 Natural Language

Feature Processing
Ermoglicht Data Products Engineering A
=» Angewandte Wissenschaft . Artificial Retrieval .
T Scientific  Statistics Big Data
= Interdisziplinar Method Intelligence Data
- - Warehousing

Data Science := “Unique blend of Simulation Analytlcs Predictive Databases
skills from analytics, Modeling D M
engineering & communication Data & Text : : ata anagement
aiming at generating value from Mini Machine Learning
the data itself [..]” lallg, Mashups o .

(ZHAW Datalab*) Intelligence

Scientijfic

Programming Mindset curious
Complexity & creatWe
Parallel Processing D a ta S C I e n t I St expressive

business-
thinking

Technology Pragmatic T
/ Visualization

Cloud / Distributed Al't & Design

Systems

Impartation Communication
Privacy & Security _
Data Product Design

ICT Infrastructure Ethics &
valwes  ENtrepreneurship

Law

Service Engineering ~ Domain
Knowledge

Zurcher Fachhochschule

*) Stadelmann, Stockinger, Braschler, Cieliebak, Baudinot, Dirr and Ruckstuhl (2013). Applied Data Science in Europe . ECSS 2013, Amsterdam.



Zurich University
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Der Stand der Forschung Zh
Durchbriche allein im Bereich Deep Learning auf Big Data aw

Die letzten 18 Monate lieferten eine beeindruckende Liste bedeutsamer
Durchbriche in der Automatisierung wahrnehmungsbezogener Aufgaben.

=» siehe die nachsten 2 Folien (weitere im Anhang)
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ALPHAGO

Elo Rating

Google DeepMind

Zurich University of Applied Sciences and Arts
InIT Institute of Applied Information Technology (stdm)

AlphaGo Zero surpasses all other versions of AlphaGo
and, arguably, becomes the best Go player in the world.
It does this entirely from self-play, with no human
intervention and using no historical data.
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...und viele weitere! Zh
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Image Completion with Deep Learning in TensorFlow L’;&%’;{rgam”ab'e Effectiveness of Recurrent Neural

May 21, 2015

August g, 2016
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Step 2: Quickly generating fake images
» Learning to generate new samples from an unknown probability distribution
+ [ML-Heavy] Generative Adversarial Net (GAN) building blocks
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...und viele weitere!
oEl'a‘CO"F-.\‘]:]S About

Image Completion with Deep Learning in TensorFlow
August g, 2016
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Introduction
Step 1: Interpreting images as samples from a probability distribution
+ How would you fill in the miszing information™
+ But where does statistics fit in? These are images.
» So how can we complete images?
Step 2: Quickly generating fake images
» Leamning to generate new samples from an unknown probability distribution

Blog O L 4 T RN

Haziars gidetoNeul Netwarks

Andrej Karpathy blog e

The Unreasonable Effectiveness of Recurrent Neural
Networks

Nvidia Al Generates Fake Faces

+ [ML-Heavy] Generative Adversarial Net (GAN) building blocks
+ Using &(z) to produce fake images
T Based On Real Celebs
- s
s [ML-Heavy]
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I'm getting a distinctly mid-90s "The Rachel" vibe from the woman in the top left
corner (via Nvidia)

Celebrity scandals are about to get a lot
more complicated.
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Al Shelley Pens Truly Creepy Horror
Stories-And You Can Help Nvidia has developed a way of producing
photo-quality, Al-generated human profiles—
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the morning paper

The amazing power of word vectors
APRIL 21, 2016

For today’s post, I've drawn material not just from one paper, but from
five! The subject matter is ‘word2vec’ — the work of Mikolov et al. at Google
on efficient vector representations of words (and what you can do with

them). The papers are:

Efficient Estimation of Word Representations in Vector
Space — Mikolov et al. 2013

Distributed Representations of Words and Phrases and their
Compositionality — Mikolov et al. 2013

Linguistic Regularities in Continuous Space Word
Representations — Mikolov et al. 2013

wordavec Parameter Learning Explained — Rong 2014
wordzavec Explained: Deriving Mikolov et al’s Negative
Sampling Word-Embedding Method — Goldberg and Levy 2014

From the first of these papers (‘Efficient estimation...) we get a description
of the Continuous Bag-of-Words and Continuous Skip-gram models for
learning word vectors (we'll talk about what a word vector isin a
moment...). From the second paper we get more illustrations of the power
of word vectors, some additional information on optimisations for the skip-

gram model (hierarchical softmax and negative sampling), and a discussion
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ZHAW Datalab: Est. 2013 Zh ¢

Forerunner
* One of the first interdisciplinary data science initiatives in Europe
* One of the first interdisciplinary centers at ZHAW o

Data Scientist ===

g

-

Technology

mmmmm

Data Product Design

Foundation
* People: ca. 70 researchers from 5 institutes / 3 departments opted in )
» Vision: Nationally leading and internationally recognized center of excellence |
» Mission: Generate projects through critical mass and mutual relationships
« Competency: Data product design with structured and unstructured data

databases

Success factors
* Lean organization and operation - geared towards projects
» Years of successful pre-Datalab collaboration

=,
Zurich University of Applied Sciences an J
InIT Institute of Applied Information Tech W (stdm)

VA 1
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Unsere Rolle als Forscher an Fachhochschulen Zh
Innovation in Zeiten der Digitalisierung - siehe konferenz Digitale Schweiz : -::- I aw

3 Arten von betrieblicher Innovation in der Digitalisierung

. [ ..
Vorhandenes einsetzen | Vorhandenes rekombinieren I techn. Voraussetzungen schaffen

1
Produkte am Markt, 1 Produkte oder Technologie am Mar Basistechnologien vorhanden,

Know=how breit bekannt 1 Know-how neu Fall nie umgesetzt,
(z.B. Prozessunterstutzung 1| (z.B. Geschaftsmodell-Innovatio Ubertragbarkeit denkbar
durch IT) durch Kombination Hardware & (z.B. Algorithmen far

Service) Automatisierung
von Mustererkennungsaufgabe)

ajansuoneAouU|

¥ ¥

Firma braucht: Wille Firma braucht: Beratung 1 Firma braucht: Entwick
Forschung: - Forschung: Transfer Forschung: aF&E v

Ziircher Fachhochschule 12



Zircher Hochschule
fir Angewandte Wissenscl haften

Parallelitat von Grundlagen- und aF&E
Innovation in Zeiten der Digitalisierung, contd.
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Use case Projektlaufzeit

Produkt

ajansbunyds.io4

_——_———-——’

Zeitraum zwischen
, Publikation neuer
Grundlagen und
Anwendung in Produkt:
~3 Monate

Forschungs-
Grundlagen

Impact auf
Grundlagen

\4

Ziircher Fachhochschule 13
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Angewandte F&E im ZHAW Datalab

Finf Beispiele

* Produktionsautomatisierung fur KMU mit Deep Neural Networks
* Intuitive Suche in Datenbanken fr Bioinformatiker mit Big Data Technologie
 Behandlungsplanung fir Aneurysmen mit Maschinellem Lernen

 Energieoptimale Gebaudesteuerung mit Simulation und Model Predictive Control
« Automatische Agenten in Computerspielen mit Reinforcement Learning

* (zwei weitere: siehe Anhang)




A@?\; US© PANOPTES — Automated Article Segmentation zh B g
ioa paseo nrencence  of Newspaper Pages for "Real Time Print Media Monitoring® datalab

M. Cieliebak & T. Stadelmann, ZHAW

www. zhaw. ch/datalab

Overview Most Successful Approach [3]
[ Partners \ [ The Project \

upscale

Who are we What do we do jnput Output
ARGUS der Presse AG Goal element-wise sum and
* Switzerland's leading media monitoring and * Real Time Print Media Monitoring transposed conv.
information provider *  Extraction of relevant articles from

* Experience of more than 100 years newspaper pages

« Deliveringarticles to customers

ZHAW Datalab

« Interdisciplinary research group at Zurich Problem
University of Applied Sciences  Fully automated article segmentation
« Combining the knowledge of different fields * lIdentification of article elements (e.g. title,

Kelated to machine learning j (ubtitle, etc.) j

transposed con. ‘
element-wise sum and
transposed conv.

element-wise sum and
transposed conv.

[ convolution + Batch Normalisation + ReLU [ transposed Convolution + ReLu [ Max-Pooling

[ upscaling by factor 2 [ sigmoid

Combination

Combination of rules, visual and textual features

Final segmentation

[1] D. C. Ciresan, A. Giusti, L. M. Gambardella, and J. Schmidhuber. Deep neural networks segment neuronal membranes in electron microscopy images. In NIPS, pages 2852-2860, 2012.
[2] T. Mikolov, K. Chen, G. Corrado, and J. Dean. Efficient Estii ion of Word Repi in Vector Space. In Proceedings of Workshop at /CLR, 2013.
[3] B. Meyer, T. Stadelmann, J. Stampfli, M. Arnold, M. Cieliebak. Fully Convolutional Neural Networks for paper Article ion.In Pra dings of ICDAR, Kyoto, Japan, 2018.

This project was funded by CTI under project number 17719.1 PFES-ES
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Bio-SODA: Enabling Complex, Semantic Queries to Zh
Bioinformatics Databases through Intuitive Searching over Data aw

Intuitive exploration

v without knowing SPARQL, SQL, etc
v without knowing database schemas
v large datasets

e Integrated DomainOntology

Impact
» large bioinformatics user bases
» future federation of life sciences

Gene
.--"| Expression [,

Meta Data Graph

Rank Level GeneName

SpeciesName

Lead: Kurt Stockinger, ZHAW

| <decimal> \ \ <string> | | <string> ‘ ’ <string> |
Big Data ﬁw """""""""""""""""""""""""""""""" T
Nationales Forschungsprogramm FONDS NATIONAL SUISSE Base Data RDF Data Model RDF Schema Extraction
SCHWEIZERISCHER NATIONALFONDS - - -
FONDO NAZIONALE SVIZZERO EXpression. pank Level Species Species
D GenelD | GeneName D Name
Swiss NATIONAL SCIENCE FOUNDATION I commonName
is_a enecied 323 121589 high|| 100 €G7741 1 Human
taxid:0606 A0SPECieS| WNT1_HUMAN | [T TR
/ L R 324 32133 high|| 101 wg 2 Fly
h NCBITaxonomyID | isonhobg] e, 102 !
z ~.\ ',' v».___\‘
Swiss Institute of > taxid:7227 | NSPECIES. | WNTG_DROME ExpressionlD _GenelD Geneld _SpeciesiD
UN”' Université de Lausanne Bioinformatics lcommonName 322 100 102 1
323 101 100 2
24 102
I I
OMA Bgee

Zircher Fachhochschule 16



Zircher Hochschule
fur Angewandte Wissenschaften

AneuX: Ist die Form signifikant fir die Gefahrdung eines

Aneurysmas? azﬁ

Aneurysm im Isoliertes Aneurysma Zellen der Modell der
Rontgenbild (XA) Zur Formanalyse Gefasswand Gefasswand Webtool fir statistische Analyse
age s GREATER & 0 255 ﬂ
# New Matching Criteri M Update Matches / Graphs
Dataset
Groups
Matches
Matching of the Groups Download matched ids as csv
!
Sunburst diagram
= e

SystemsX.ch funding: 2M CHF, Begutachtung SNSF

* Morphologische Analyse von Aneurysmen mit Machine Learning

« Biologisch motiviertes Simulationsmodell flr Zellwandveranderung

« Aufbau eines Krankheitsmodells flr die Behandlungsplanung A
- Aufbau einer Datenbank von Aneurysmen T e

« Erstellung von Werkzeuge zur Analyse der klinischen Daten und Bilddaten

Partner (Co-Antragsteller Sven Hirsch, ZHAW):

“/s
\I()\I - '/
2oy UNIVERSITE
92029 A LA A peGeNeve T FOUNDATION .
__ INININ . ot o _ ETH:zurich
Zurcher Fachhochschule AneuX Un Ive rs‘tat o CObm m SWISS Neuro 17
Shape as Biomarker Zﬁrichuz"' 0 oot Foundation

for Aneurysm Disease
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Hydrobus: simulation-based Optimization
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Direct fine
tuning of control

Officiotes Organ ses
SchamMaiser Bavernversandes
one seiner Fachaentionen

‘ Initial setting CONTROL
by engineer - (e.g. ANN)

Training with
model data

PiLoTPROsXT

Kreativitit und Erfindergeist sind seine Markenzeichen e
- P

et Mar: O wird oo
e vech s Lt

wind dervet s Pl

Calibration of
Model

The challenge
* Not enough training data for Al in socio-technological systems

The project

« Self-adaption of control to time-varying demands in a multi-apartment building using simulations
« Combined entropy and energy optimization of HVAC-system based on Model Predictive Control
» Integrates renewable energy technology, social dynamics and scenario-based weather prediction

The upside
« Enables a Swiss SME to harvest results from modern mathematics, data science and Al
« Gives science the opportunity to test modern approaches on real-world problems

Schweizerische Eidgenossenschaft
o Conféderation suisse
Confederazione Svizzera
Confederaziun svizra
Zurcher Fachhochschule
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Schlussfolgerungen Zh

Welche Rahmenbedingungen bendtigen wir, um erfolgreich zu
bleiben?

Drei Thesen
« Digitale Innovationen laufen in extrem kurzen Zyklen ab MODERN DATA SCIENTIST

Data Scientist, the sexiest job of the 21th century, requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data scientist is

- Einfachere digitale Innovationen bestehen in der
neuartigen Kombination von vorhandenen Technologien MATH PROGRAMMING
mit einem geeigneten Prozess- und Businessmodell & STATISTICS

v¢  Maching leaming
vr  Statistical modeling

« Komplexere digitale Innovationen verlangen eine & oo
. - . v Bayesian inference
Gleichzeitigkeit von Grundlagenforschung, angewandter ,
ForSChung und Umsetzung - w Ma;Reiucec)n[e;ls

r Uptumzatnn gmdluntde cent and ¥y Hadoop and Hive/Pi

(T vr Custom S
Yr Experience with xaaS like AWS

. DOMAIN KNOWLEDGE COMMUNICATION
Zwei Schlussfolgerungen 8 SOFT SKILLS RVSUALIZATION

= Die besten Forschungsideen beweisen sich am Markt in e

W Influ without authority

der Anwendu ng g Fjat,kenmndzet

proa
mnnvatl\P and collaborative:

=> Grundlagen und anwendungsorientierte Forschung & it i
verlaufen verzahnt parallel anstatt sequentiell

Marl jistille 5.2 group of practitioners in the area of e. rketing. Our fields of i
malke‘ung strategy and n|l1|m|l.’lllm| custnmel Imckmg and on-site analytics: predictive analytics and econometrics: dala
warehousing and big data systems: marketing channel insights in Paid Search, SEO, Social. CRM and brand R
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