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OST - Eastern Switzerland 

University of Applied Sciences

• Campus Rapperswil, SG, Switzerland
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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 Intelligence5



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

• An 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. Test data: Temperature in Celsius  but no doctor’s opinion

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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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) > P(sick|temperature) 

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

mistakes are made  optimal decision making

ICAI Interdisciplinary Center for Artificial Intelligence13



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) =
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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:

− In this examples, the cost for the AI to classify

somebody a healthy, even though the person is

sick, is 10 times higher, then when the AI classifies

a healthy person as sick.

ICAI Interdisciplinary Center for Artificial Intelligence15

Truth!

healthy! sick!

AI?

healthy? C_HH=0 C_HS=10

sick? C_SH=1 C_SS=0



Supervised 

Machine Learning

Key question:

How is Risk(healthy?|temperature)

estimated from the estimated 

probabilities and the cost?

ICAI Interdisciplinary Center for Artificial Intelligence16

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

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

• ~1500kCH/Year external R&D
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Deep Learning for ECG Analysis
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ML for Injection Moulding Control
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ML for Injection Moulding Control

X

Detail X

Länge

B
re

it
e

Gewicht

L
ip

p
e
n

a
b

s
ta

n
d



ICAI Interdisciplinary Center for Artificial Intelligence23

ML for Injection Moulding Control

 Internal signals were used to train ML model to 

predict quality data 

 Trained model was able to predict the mass, the 

length and the width with surprising precision

STD-Error 𝝈𝝈 𝑪𝑪𝑪𝑪 = 𝝈𝝈𝝁𝝁 in %

Masse 0.009     g 0.03%

Länge 0.017 mm 0.02%

Breite 0.014 mm 0.02%

Lippen-

abstand
0.032 mm 1.38%



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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AI based Condition Monitoring using Drones
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AI based Condition Monitoring using Drones
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AI based Condition Monitoring using Drones



Solar powered pedestrian/bicycle detection/counting system 

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

• ADEC 



• 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



Robots and AI are very different fields!
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Robots
*mechanical

*slow to evolve

*expensive

*local

*does not scale

AI
*software

*fast to evolve

*cheap

*global

*scales well

B
ra

in
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Quo Vadis?

ICAI Interdisciplinary Center for Artificial Intelligence35



Quo Vadis?
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Wir können Sie 

unterstützen!

20. Februar 2024

Angebot der OST
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Angebot der OST

• CAS-Lehrgang AI

• Start: September 2024

• Inhalt

• Solide AI-Grundlagen

− Innovatives didaktisches Konzept

• Harvard Business Review 

− AI-Business Cases 

• AI-Business Case entwickeln

− Mit Coaching von

ICAI-Expert:innen

Künstliche Intelligenz



CAS AI

ICAI Interdisciplinary Center for Artificial Intelligence39

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

Niels Bohr
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