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Summer of 1956 – the term "Artificial Intelligence" is born
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http://jmc.stanford.edu/articles/dartmouth/dartmouth.pdf
https://www.cantorsparadise.com/the-birthplace-of-ai-9ab7d4e5fb00


Summer of 1956 – the term "Artificial Intelligence" is born
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1937: A founder of modern computers
• Electronic circuits can be used to 

implement Boolean Algebra

1939-45: A founder of modern cryptography
• “A Mathematical Theory of 

Cryptography“

1948: A founder of information theory
• “A Mathematical Theory of 

Communication”

1956: A founder of artificial intelligence
• Theseus was the first electrical 

device to learn by trial and error, 
being one of the first examples of 
artificial intelligence

http://jmc.stanford.edu/articles/dartmouth/dartmouth.pdf


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 …
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Data

• Data is fundamental to AI, but what kind of 
data is there and where does it come from?

• IT systems
− Books
− Wikipedia
− The Internet
− Medical records
− Credit cards
− Access cards
− 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
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• Moore's Law was formulated in 1965 by 
Gordon Moore, one of the founders of Intel 

• His original observation was that the 
number of transistors on a microchip 
roughly doubles every two years

• Recently, a doubling happens 
approximately ever 1.5 years

G. E. Moore: «Cramming 
more components onto 
integrated circuits», In: 
Electronics, vol. 38, number 
8, 19. April 1965 

2018: 1 2024: 162019.5: 2 2021: 4 2022.5: 8



Data & US Cloud Computing?
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Data & Swiss Cloud Computing
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Public AI Inference Utility

https://publicai.co/
https://publicai.co/
https://publicai.co/


Data & Local Computing!

• DGX H200 ~340kCHF
− You can host your own LLMs locally, for example “Deepseek v3”

− Guaranteed no data privacy problems!
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Open WebUI

https://sricai03.ost.ch:8889/
https://sricai03.ost.ch:8889/


Data & Computing & Algorithms

[input]

[input, 
output]

[input, 
delayed output,
grade for this delayed output ]

[What kind of data?]
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Supervised Machine Learning

• In AI, there is a recurring theme:
− Examples (training data) are used to teach a computer a pattern 

between input data and output data
− The computer then generalizes this pattern to make reasonable 

decisions (similar to the examples) in new situations (test data)

• This is supervised machine learning and the most successful 
application of AI The computer develops an

intuition for the situation

This is similar to a human, but 
humans need fewer examples
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Supervised Machine Learning
• The output of an AI system is usually not

a simple decision in terms of YES or NO

− AI estimates probabilities from example data, which 
decision to make, a human must influence the final 
decision by setting the cost of those decisions

For a measured temperature, 
is this person

healthy or sick?

AI
Data 

Temperature   P(healthy|temperature) 

ICAI Interdisciplinary Center for Artificial Intelligence15



Supervised Machine Learning
• A simple example

− Based on the temperature, the AI estimates the 
probability whether a person is healthy or sick

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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Supervised Machine Learning
• Training data: 

• Measurement: Temperature T in Celsius
• Decision: healthy or sick

Person # Temperature [C]
Doctor decision
[healthy] [sick]

1 37.25 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):

• Training data (examples) where doctors 
made the decisions (healthy or sick)

• This is the entire knowledge of the AI

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 37.25 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
• Optimal decisions making

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

− For a measured temperature, estimate (based on the training data) 
the probabilities that the person is healthy or sick

P(healthy|temperature)

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

On average, this is how the fewest mistakes are made
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Supervised 
Machine Learning

 

• Where each row in the histogram table corresponds to a given temperature 
− Thus, P(healthy|temperature) can be calculated per temperature (row)

 

    

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

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

Key question:
How is P(healthy|temperature) 
estimated from the training data?

Training data
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Supervised Machine Learning
• Optimal decision
• After measuring the temperature, find P(healthy|temperature) in the 

table (temperature indicates the row) and 
decide healthy if P(healthy|temperature) > ½  
 Take the option with the greatest probability

Makes on average
the fewest mistakes

Decision is purely
data driven!
If the data changes,
the decision changes
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P(healthy|temperature) 

P(sick|temperature) 

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 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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Predictive Maintenance for Ball Bearings 



Deep Learning for ECG Analysis



ML for Injection Moulding Control



Embedded Computer Vision for Predictive Maintenance 



3D Spring Shape Modeling and Measuring System
• Spühl



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



Nondestructive Testing of Plastic Welds
• +GF+



Intraoral Scanner
• Brütsch Elektronik



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 



• Rittmeyer

Low-cost and autarkic Water Quality Measurement and Early Warning System 
for Drinking Water Utilities based on IoT Technologies and Machine Learning

• Joint project with the UMTEC @ RJ



• Lakers Sport

Executive Functions Training (EFT) System based on Real-Time 
Computer Vision (CV) and Video Projection (VP)

• Joint project with 
Physiotherapy @ SG



VR Helicopter 
Simulator



Evidence based Training System for Helicopter Pilots
• Loft Dynamics





CAS AI 39

• Abschluss: Certificate of Advanced Studies in Artificial Intelligence

• Schwerpunkte: AI-Grundlagen, Business Anwendungen, Eigener Case

• Nutzen:  Sie verstehen die technischen und wirtschaftlichen AI- 
   Grundlagen und erwerben die Kompetenzen, eine AI- 
   Führungsrolle zu übernehmen

• ECTS:  15 ECTS

• Kosten:  9900 CHF  inklusiv Unterrichtsmaterial (Bücher & PPT)

• Zulassung: Anerkannter Tertiärabschluss, mehrjährige qualifizierte 
   Berufserfahrung, Tätigkeit in einem entsprechenden  
   Arbeitsfeld, gute Englischkenntnisse, «sur dossier»

• Ort:  Campus Rapperswil-Jona

• Durchführung: Herbst 2026 (Herbst 2025 ist ausgebucht)

CAS AI

Übersicht


	KI - von der Entscheidung �in die Anwendung
	Where does this all come from?
	Where does this all come from?
	Summer of 1956 – the term "Artificial Intelligence" is born
	Summer of 1956 – the term "Artificial Intelligence" is born
	Age of AI 
	Data
	Data & Computing
	Data & Computing
	Data & US Cloud Computing?
	Data & Swiss Cloud Computing
	Data & Local Computing!
	Data & Computing & Algorithms
	Supervised Machine Learning
	Supervised Machine Learning
	Supervised Machine Learning
	Supervised Machine Learning
	Supervised Machine Learning
	Supervised Machine Learning
	�Supervised �Machine Learning
	Supervised Machine Learning
	Predictive Maintenance for Ball Bearings 
	Deep Learning for ECG Analysis
	ML for Injection Moulding Control
	Embedded Computer Vision for Predictive Maintenance 
	3D Spring Shape Modeling and Measuring System
	AI based Condition Monitoring using Drones
	AI based Condition Monitoring using Drones
	AI based Condition Monitoring using Drones
	Nondestructive Testing of Plastic Welds
	Intraoral Scanner
	Solar powered Pedestrian/Bicycle Detection/Counting System based on low-power and low-cost Thermopile Arrays AI & CV
	Foliennummer 33
	Low-cost and autarkic Water Quality Measurement and Early Warning System for Drinking Water Utilities based on IoT Technologies and Machine Learning�
	Executive Functions Training (EFT) System based on Real-Time �Computer Vision (CV) and Video Projection (VP)�
	VR Helicopter �Simulator
	Evidence based Training System for Helicopter Pilots
	Foliennummer 38
	Übersicht

