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Background

• Data Science and Natural Language Processing

• Artificial Intelligence and Machine Learning

• Software and Systems Engineering, Programming 

• Interaction- and Communication-Based Systems 

• Cybersecurity

• Human Computer Interaction
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• Founded on August 1, 2020

• 14 professors from seven countries

• Women’s quota 1/3

• Deeply integrated into the HSG with “Entrepreneurial Computer 

Science”
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• Approx. 100 employees from approx. 17 countries

• Bachelor’s, Master’s and doctorate in Computer 

Science

• Numerous research projects, funded by the Swiss 

National Science Foundation, EU funding programs, 

Innosuisse and industrial partners, among others
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Background

Dr. Bernhard Bermeitinger

Senior Lecturer of Big Data Infrastructures

Prof. Dr. Bruno Rodrigues

Assistant Professor of Embedded Sensing Systems

Stephan Aier

Professor, Senior Lecturer, Director ICV-HSG



ICV-HSG Partners in Vorarlberg (and beyond)
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From Insight to Impact
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Where are we currently? 
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AI

Organizations’ Most Important IT Management Issues
IT Leaders’ Most Important or Worrisome IT Management Issues

Top Ten Largest IT Investments of Organizations

Johnson, Vess; Maurer, Chris; Torres, Russell; Guerra, Katia; Mohit, Hossein; Srivastava, Smriti; and Chatterjee, Sourav (2024) “The 2023 SIM IT Issues and Trends Study,” MIS Quarterly Executive: Vol. 23: Iss. 1, Article 7.



Where are we currently? 
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AI

B. Reischl-Lenz: Generative KI @ DZ BANK AG, 30th DMAC Workshop, Zurich, Dec. 2023.



Which problem is Machine Learning trying to solve (with Big Data)?
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AI, Machine Learning, Big Data

Sourc e: https:/ /f otov oltaic i-tici no.c h/Sourc e: Mad M aga zine/20 M inuten

Sourc e: Audi

Can Albert charge his 

EV with his PV energy 

in his home office 

tomorrow?

34 PV modules
each module: 1.7m x 1.1m 
→ 64 m2 PV area

sun radiation energy: 1kW/m2

efficiency factor PV modules: 20%

production power: 12.8 kW

Input modeloutput
x h x h * 12.8 kw y kWh

x sunshine hours tomorrow 
x =  9h

y electric energy production forecast
y = 115 kWh (very much s implified)

sunshine 

hours h

electric 

energy kWh

Sourc e: Meteo Schweiz app

https://fotovoltaici-ticino.ch/


How does Machine Learning solve the problem (with Big Data)?
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AI, Machine Learning, Big Data

sunshine hours 

electric 

energy kWh
Model

temperature

wind speed

season of year

snow level

…

…

inverter efficiency

module degradation

module orientation

temp coefficient

big

Historic data 

features

big 

Historic 

target data 

we learn the relation between

features and observations

Model Training

Model Usage

we use the trained model

to predict data based on unseen inputs 

Current 

(unseen) data

Predicted 

target data 



SolaLa
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Entrepreneurial Informatics Capstone Project: PV production forecast

Fehlermass Baseline CNN-LSTM %-Delta

CPE 57.4% 37.6% - 19.8%

RMSE 0.134 0.079 - 41.04%

MAE 0.059 0.038 - 35.59%

R2 51.1% 83.1% + 32%

Baseline Error

[CHF]

940’000
Model Error

[CHF]

605’000
Savings

[CHF]

335’000

Can we predict SGSW’s Photovoltaic Energy 

production so as to enable SGSW to buy on the 

Day-Ahead Market instead of the Spot Market?

von Jonas Riser, Florian Pecher, Chris Diethelm, Leonardo Stern (Advisor: Prof. Michael Mommert)



Dynamic Load Management

AKTUELLER STAND

▪ E-Autos werden um 20:00 angesteckt

▪ Akkus vollständig geladen ab 02:00

⇒ Hohe Last zwischen 20:00 – 02:00

⇒ Kaum Last zwischen 02:00 – 06:00

Entrepreneurial Informatics Capstone Project : Kundengesteuerte Lade- und Lastverwaltung
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DYNAMISCHES MANAGEMENT

▪ Verschiebung der Ladezeiten dynamisch auf 

Downzeiten

▪ Forecast-basiert

▪ Kundenzentrisch

KUNDENSTEUERUNG

▪ «Das Auto soll um 6:00 aufgeladen sein.»

▪ «Das Auto soll um 7:30 zu mindestens 60% aufgeladen 

sein, wenn der Strompreis über 20 Rp./kWh liegt.»

von Marco Birchler, Davide Donati, Maxime Flèche, Bo Simon 

(Advisor: Dr. Bernhard Bermeitinger)
Lastkurve über einen Tag

Akkustand des Fahrzeugs
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LEG

− EW-Netz, Netzebene 5/7**
− EW-Zähler

− Max. 30 % Rabatt auf Netznutzung

- 2.3 Rp/kWh*

* Kalkuliert auf SAK 2024 Naturstrom Basic Einheitstarif    ZEV: Zusammenschluss zum Eigenverbrauch

**siehe https://www.strom.ch/de/wissen/stromnetze    LEG: Lokale E lektrizitätsgemeinschaft

Energiegemeinschaften seit 2025
Informatik BA-Projekt

ZEV heute

Zähler EW/ 

Verteilnetzbetreiber

Privatzähler

− kein EW-Netz
− Privatzähler, 1 EW-Zähler

− Private Netztarife möglich

Virtueller ZEV

Virtueller Zählerpunkt 

EW/Verteilnetzbetreiber

− EW-Netz, Anschluss VK
− EW-Zähler

− Keine EW-Netztarife - 11.95 Rp/kWh*
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von Moritz Fässler and Marcel Hollenstein (Advisor: Prof. Stephan Aier)

https://www.strom.ch/de/wissen/stromnetze


An Online Game Theory Approach to Optimize 
Charging Station Turnover During Peak Demand

SCENARIO
Increasing demand for Electric Vehicle (EV) charging stations (CS)

Charging rate is inversely proportional to state of charge

PROBLEM

Provider perspective: low CS turnover at peak demand
Customer perspective: dissatisfied due to waiting queues

APPROACH

Map the scenario as a game where Nash equilibrium is obtained by:

‒ EV1 at the queue: provide incentives to use CS

‒ EV2 using CS: release CS satisfied with incentives

‒ Provider: increase CS turnover, therefore, income

CHALLENGES

Proof of commitment, user privacy, malicious users, latency and 
scalability, queue management

15

Preventing Queues at Charging Stations 

Queue

80% 15% 70%



Warranty Management
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Entrepreneurial Informatics Capstone Project : Load and Lifetime Management

von Fabian Rinderer and Ben Mulder (Advisor: Dr. Bernhard Bermeitinger)

MOTIVATION
▪ They sell lightning solutions.

▪ Business question:

“Is it beneficial for us to offer extended guarantee?”

(Meaning, does a certain product break before or after five years?)

OUTCOMES AND FINDINGS
▪ Data collection not sufficient

▪ However:

▪ Strong indicator that extended guarantee can be offered

▪ Or rather: No indication that the extended guarantee cannot be sold.

METHODS
▪ Multitude of different approaches: OLS, Deep Sets, GMM, Supervised, SHAP

▪ Predictions on distributions rather than individual items



Rodundwerk II

PROBLEM

Können wir mit akustischen Sensoren (Mikrophone) Anomalien im Kraftwerk 

− detektieren 

− klassifizieren 

− lokalisieren?

HERAUSFORDERUNGEN

− polyphone Umgebung, Störgeräusche

− Schallreflektionen, Mehrwege-Schallausbreitung, Interferenzen

ANSATZ

− Aufbereitung und Filterung von Audiosignalen

− Training eines Machine-Learning-Klassifikators

− Echtzeit-Erkennung von Anomalien durch die „Geräusche“ des Kraftwerks
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Anomalien akustisch feststellen und lokalisieren

(Advisor: Prof. Bruno Rodrigues)
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What was necessary for those use cases?
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Infrastructure / Requirements

What did it take to make it 

happen?

- Business opportunity / problem / 

potential value

- Data access and data quality

- Data governance and data culture

- Integration into operational systems

- Resources!



How do we generate BUSINESS VALUE from AI?
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Business Opportunity / Problem 

B. Babic, D.L. Chen, T. Evgeniou, and A.-L. Fayard: Stop A Better Way to Onboard AI, Harvard Business Review, Jul-Aug. 2020.

A. McAfee, D. Rock, and E. 

Brynjolfsson: How to Capitalize on 

Generative AI, Harvard Business 
Review, Nov-Dec. 2023.

The Assistant

The Monitor

The Coach

The Teammate 



How do we find (appropriate) data (quickly)?
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Data Access and Data Quality

Therefore, we need to 
find the data.

Data needs to have the 
required quality.

Data Metadata

We need to technically 
access the data.

Data descriptions (that is meta data) to find data and to find out, whether they are appropriate (fit) for 

a certain purpose.

J. Grant: Metadata Management: Data Catalog and 

Sensitive Data Scanning, 31s t DMAC Workshop, 

Frankfurt, Apr. 2024.

M. Kra us:  Adding Value through Metadata  Ma na gem ent: A  user -centri c Approa ch, 27th DMAC W orkshop,  Z uric h,  Nov . 2022

Data Catalog



How do we anchor Data/AI-Thinking in our organization? 
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Data Governance and Culture

Siloed work
Interdisciplinary

collaboration

Experience-based, 

leader-driven decision making

Data-driven decision making 

at the front line

Rigid and risk-averse
Agile, experimental,

and adaptable

… and 

invest in AI 

education 

for 

everyone

B. Reischl-Lenz: Generative KI @ DZ BANK AG, 30th DMAC Workshop, Zurich, Dec. 2023. C. Haude: Data Leadership – Update, 29th DMAC Workshop, St. Gallen, Jun. 2023.
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How do we access, use, and interact with AI systems?
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Integration into operational systems

Input data Predictions Decisions

B. Reischl-Lenz: Generative KI @ DZ BANK AG, 30th DMAC Workshop, Zurich, Dec. 2023.

A
. 
A

gr
a
w

a
l, 

J. 
G

a
n
s,

 A
. 
G

o
ld

fa
r
b
: 
Fr

o
m

 P
r
ed

ic
ti
o

n
 t

o
 

T
ra

n
sf

o
rm

at
io

n
, 
H

a
rv

a
rd

 B
u
si

n
e
ss

 R
e
vi

e
w

, 
N

o
v-

D
e
c.

 2
0
2
2
.

G. Morse: Harnessing Artificial Intelligence, Harvard 

Business Review, May-Jun. 2020.



Resources!

We need much more exploration / fail early approaches 
(what data do we have / do we need, will results be good enough, is the risk acceptable, …?)

We need people with capacity and knowledge / understanding for AI 
(and I don’t just talk about computer scientists, I talk about “businesspeople”)

A technology platform for exploration, a playground
(and we probably need it first, i.e., the first use cases will have a terrible business case)

24

What is really needed now? 

There is no such thing as a free lunch.

Prototypes

People

Technology
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When can we have it?

26

It is probably not a sprint

It will be a learning journey – for the organization as well as for its individuals.

B. Reischl-Lenz: Generative KI @ DZ BANK AG, 30th DMAC Workshop, Zurich, Dec. 2023.

C. Haude: Data Leadership – Update, 29th DMAC Workshop, St. Gallen, Jun. 2023.



Which of those ingredients are of infrastructural character?

What are the implications?

- It will be expensive – first of all

- The returns will be atomic … but will 

accumulate over time 

- We need adoption anyway

27

So what?

What did it take to make it happen?

- Business opportunity / problem / potential 

value

- Data access and data quality

- Data governance and data culture

- Integration into operational systems

- Resources!

T.H Davenport; N. Mittral: Stop Tinkering with AI, Harvard Business Review, Jan-Feb. 2023.



Prof. Dr. Stephan Aier

Director, Professor, Senior Lecturer

stephan.aier@unisg.ch

mailto:stephan.aier@unisg.ch
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