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AI@OST

• One of only 3 strategic foci of the OST

• Artificial Intelligence since 2021!

• Climate and Energy

• Healthy Living and Aging 

• ITBO of the state of St.Gallen
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AI@OST

• ITBO: Teach the Students

• Teaching the fundamentals of AI to everybody

− Landscape Architects

− Spatial Planers

− Business Majors

− Nursing

− Physiotherapy

− Social Workers

− ...
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Age of AI 

• We are entering the Age of AI

• Comparable in its effects only to the introduction of

− Fire

− Agriculture

− Electricity

• Decisions, Decisions, Decisions …

• In the age of AI, computers make decisions for and about us every day

− Work: HR Analytics

− Love: Tinder

− Entertainment: YouTube Video

− Finances: Credit Card Approval

− And many more …

ICAI Interdisciplinary Center for Artificial Intelligence6



Data

• Data is fundamental to AI, but what kind of 

data is there and where does it come from?

• IT systems

− Official documents

− Books

− Personnel files

− Medical records

− Credit cards

− Access cards

− Cell phone positions

− Browser history …

• Dedicated sensors

− Cameras

− Microphones

− Pressure sensors

− IMU

− LIDAR

− RADAR

− And many more …
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Data & Computing

• DGX-2 Deep Learning Supercomputer

− 2 Petaflops (2e15) per second

− Earth: 8e9 people

− 2e15/8e9=1/4e6=250’000 flops/person per second
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Data & Computing & Algorithms

[input]

[input, 

output]

[input, 

delayed output,

grade for this delayed output ]

[What kind of data?]
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Focus: Supervised Learning
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Supervised Machine Learning

• A simple example

− Based on the temperature, the AI estimates the 

probability whether a person is healthy

P(healthy|temperature) 

− For this crucial estimation, data from the past 

(examples, also called training data) 

are used, where doctors have made this decision
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Person # Temperature [C]

Doctor decision

[healthy] [sick]

1 37.00 healthy

2 36.75 healthy

3 39.50 sick

4 40.25 sick

5 38.25 healthy

6 36.75 healthy

… … …

100'000 41.25 sick

Training data



Supervised Machine Learning

The steps of 

Supervised Machine Learning:

1. Training data:    Labeled data 

in a table

2. Measurement: Temperature in Celsius

3. AI-Decision: healthy

or

sick

Person # Temperature [C]

Doctor decision

[healthy] [sick]

1 37.00 healthy

2 36.75 healthy

3 39.50 sick

4 40.25 sick

5 38.25 healthy

6 36.75 healthy

… … …

100'000 41.25 sick
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Supervised Machine Learning

• Training data (examples):

• Labeled training data (examples),

here, doctors made the decisions

(healthy or sick)

Create a 2D 

Histogramm 

Temperature #healthy #sick

35.75 229 0

36.00 676 0

36.25 1910 0

36.50 4314 1

36.75 8253 1

37.00 12356 3

37.25 15542 2

37.50 15812 4

37.75 13209 13

38.00 9119 32

38.25 5044 76

38.50 2261 120

38.75 850 232

39.00 271 352

39.25 65 485

39.50 9 664

39.75 1 882

40.00 0 964

40.25 0 1111

40.50 0 1154

40.75 0 1004

41.00 0 845

41.25 0 733

41.50 0 544

41.75 0 360

42.00 0 211

42.25 0 153

42.50 0 82

42.75 0 28

43.00 0 23

Person # Temperature [C]

Decision

[healthy] [sick]

1 37.00 healthy

2 36.75 healthy

3 39.50 sick

4 40.25 sick

5 38.25 healthy

6 36.75 healthy

… … …

100'000 41.25 sick
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healthy

sick

Temperature

sick

healthy



Supervised Machine Learning

• Minimum error decisions making

• A reasonable goal is to make as few mistakes as possible

• Bayes’ theorem

− For a measured temperature, estimate (based on the training data) 

the probabilities that the person is healthy

P(healthy|temperature)

Decide healthy, if P(healthy|temperature) >  ½ 

→On average, by taking the most likely option, the fewest

mistakes are made → optimal decision making
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Supervised 

Machine Learning

 

• Where each row in the histogram table corresponds to a given temperature 

→ P(healthy|temperature) can be calculated per temperature (line)

• Now for every measured temperature, pick the more likely option (healthy or sick)

 

    

Temperature #healthy #sick
P(healthy|temperature)=

#healthy/(#healthy+#sick)

35.75 229 0 1.00

36.00 676 0 1.00

36.25 1910 0 1.00

36.50 4314 1 1.00

36.75 8253 1 1.00

37.00 12356 3 1.00

37.25 15542 2 1.00

37.50 15812 4 1.00

37.75 13209 13 1.00

38.00 9119 32 1.00

38.25 5044 76 0.99

38.50 2261 120 0.95

38.75 850 232 850/(850+232)=0.79

39.00 271 352 0.43

39.25 65 485 0.12

39.50 9 664 0.01

39.75 1 882 0.00

40.00 0 964 0.00

40.25 0 1111 0.00

40.50 0 1154 0.00

40.75 0 1004 0.00

41.00 0 845 0.00

41.25 0 733 0.00

41.50 0 544 0.00

41.75 0 360 0.00

42.00 0 211 0.00

42.25 0 153 0.00

42.50 0 82 0.00

42.75 0 28 0.00

43.00 0 23 0.00
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P(healthy|temperature) =
(#healthy|temperature)

(#healthy|temperature) + (#sick|temperature) 

P(healthy|temperature) 

P(sick|temperature) 

Key question:

How is P(healthy|temperature) 

estimated from the training data?

Training data
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Supervised Machine Learning

• Minimum risk decisions making

• A reasonable goal is to take as small a risk as possible

• Risk is defined as the product between a probability of a particular event and its 

associated cost R=P.C

• Hence, we need to define costs, since we have learned how AI can estimate 

probabilities

• Costs are associated with errors:
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Truth!

healthy! sick!

AI?

healthy? C_HH=0 C_HS=1

sick? C_SH=1 C_SS=0



Supervised 

Machine Learning

Key question:

How is Risk(healthy?|temperature)

estimated from the training data 

and the cost?
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Risk(healthy?|temperature) = C_HH*P(healthy!|temperature)+C_HS*P(sick!|temperature) =

      =         0*P(healthy!|temperature)+        1*P(sick!|temperature) =

      =        1*P(sick!|temperature)

Truth!

healthy! sick!

AI?

healthy? C_HH=0 C_HS=1

sick? C_SH=1 C_SS=0



Supervised 

Machine Learning

Key question:

How is Risk(healthy?|temperature)

estimated from the training data 

and the cost?
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Risk(healthy?|temperature) = C_HH*P(healthy!|temperature)+C_HS*P(sick!|temperature) =

      =         0*P(healthy!|temperature)+       10*P(sick!|temperature) =

      =       10*P(sick!|temperature)

Truth!

healthy! sick!

AI?

healthy? C_HH=0 C_HS=10

sick? C_SH=1 C_SS=0



Supervised Machine Learning
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Risk(healthy?|temperature) =

 

C_HH*P(healthy!|temperature)+C_HS*P(sick!|temperature) =

    = 1*P(sick!|temperature)

Risk(sick?|temperature) = 

C_SH*P(healthy!|temperature)+C_SS*P(sick!|temperature) = 

    = 1*P(healthy!|temperature)



Supervised Machine Learning

R(sick?|temperature) 

R(healthy?|temperature) 

Truth!

healthy! sick!

AI?

healthy? C_HH=0 C_HS=10

sick? C_SH=1 C_SS=0
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Industrial Applications of Artificial Intelligence

• Research & Development

A C T G
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R&D Projects 2021

• Mechmine – Predictive Maintenance for Ball Bearings  

• Schiller – Deep Learning for ECG Analysis

• IWK et al. – ML for Injection moulding control

• Loft Dynamics – VR Helicopter Simulator

• TECAN  – CM/PM of Pipetting Systems

• Spühl et al. – Embedded Computer Vision for Predictive Maintenance
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Deep Learning for ECG Analysis
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ML for Injection Moulding Control
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VR Helicopter Simulator

• Loft Dynamics

• More than 2/3 of the engineering team 

was educated at the ICAI

• CTO former ICAI engineer
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R&D Projects 2022

• ASTRA – GDPR compliant Privacy Protection

• +GF+ – Weld Inspection based on CV

• LINIA – AI based Condition Monitoring using Drones

• +GF+ – Nondestructive Testing of Plastic Welds

• Spühl – 3D Spring Shape Modeling and Measuring System

• Brütsch Elektronik – Intraoral scanner
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AI based Condition Monitoring using Drones
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AI based Condition Monitoring using Drones
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Nondestructive Testing of Plastic Welds

• +GF+



Intraoral Scanner

• Brütsch Elektronik

ICAI Interdisciplinary Center for Artificial Intelligence30



R&D Projects 2023

• Nezasa – Low-CO2 Tour Booking System

• ADEC – Solar powered pedestrian/bicycle detection/counting system 

based on low-power and low-cost thermopile arrays using AI and CV

• Rittmeyer – Low-cost and autarkic water quality measurement and early warning system for drinking 

water utilities based on IoT technologies and machine learning

• Lakers Sport AG – Executive functions training (EFT) system based on real-time 

computer vision (CV) and video projection (VP)

• VRMotion – Evidence based Training System for Helicopter Pilots
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Low-CO2 Tour Booking System

• Nezasa

• Joint project with the IPM @ SG
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Solar powered pedestrian/bicycle detection/counting system 

based on low-power and low-cost thermopile arrays AI & CV

• ADEC 

• Joint project with the IRAP @ RJ



• ADEC 



• Lakers Sport AG

Executive functions training (EFT) system based on real-time 

computer vision (CV) and video projection (VP)

• Joint project with 

Physiotherapy @ SG



Quo Vadis?
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Prediction is very difficult,
especially if it's about the future.

Niels Bohr
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