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Connection between Artificial Intelligence, Machine Learning and
Deep Learning J

Intelligence
(A1)
Artificial Intelligence

Development of Smart Systems and machines that can
carry out tasks that typically require human intelligence

Machine Learning

Creates algorithms that can learn from data and make
decisionsbased on patterns observed and not explicitly
programmed to do so

Deep Learning

Subset of Machine Learningin which
multilayered neural networks learn from vast
amounts of data

Quelle: https://www.scs.org.sg/articles/machine-learning-vs-deep-learning


https://www.scs.org.sg/articles/machine-learning-vs-deep-learning

“Gen-Al is the biggest game changer since
the introduction of the smartphone”

Chat-GPT sprints to 100 million users

The time it took
for selected online

. ears >
services to reach 35 y
100 million users 4 years___,r—'

months

2008 1999 2008 2006 2004 2008 2009 2010 2016 2022

Source: World of Statistics



The EU Artificial Intelligence Act

Artificial
Intelligence
(AD)

EU-weite Regulierung des Einsatz und Entwicklung Kiinstlicher Intelligenzin allen Lebensbereichen

Regulierung entsprechend der Einteilungin Risikoklassen

Inakzeptables Risiko

Anwendungen mit klarer Bedrohung der Menschenrechte, z.B. Gesichtserkennungim 6ffentlichen Raum oder Sozialkreditsysteme (China),
grundsatzlich verboten

Hohes Risiko

Gefahrdung der Gesundheit, Sicherheit und Grundrechte von EU-Blirgern, z.B. biometrische Systeme, Betrieb kritischer Infrastrukturen,
Personalsoftware (Bewerbungen)

Begrenztes Risiko

Anwendungenin unkritischen Bereichen, z.B. Chatbots, unterliegen Transparenzpflicht - Nutzer sollen, wissen, dass sie mit einem System
interagieren

Minimales Risiko

Anwendung mit sehr geringem Risiko,z.B. Computerspiele, Filmempfehlungen, Spamfilter, keine Einschrankung durch Verordnung

Quelle: https://www.handelsbla om/technik/it-internet/eu-regulierung-kuenstliche-intelligenz-wi haft-warnt-vor-massiven-einschraenkungen-durch-ai-a 8850684.htm


https://www.handelsblatt.com/technik/it-internet/eu-regulierung-kuenstliche-intelligenz-wirtschaft-warnt-vor-massiven-einschraenkungen-durch-ai-act/28850684.html
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Internet of Things - Key aspects

Internet of

Things
(loT)

Network of physical objects which are equipped with sensors, software and other

technologies to connect them with other devices and systems via internet with the goal
to exchange data.

loT is enabled by and complementary to:

Cheap Sensor Technology with low energy consumption
Connectivity — Network protocols for internet enable connection of sensors with cloud
Cloud Computing — Easy and cheap access to needed infrastructure

Machine Learning & Analytics — Enables even more possibilities for loT and I1oT itself generates massive

amount of data to be used for analysis

Artificial Intelligence for Voice Recognition/Functions: - Processing of natural language by loT devices

Source:



https://www.oracle.com/de/internet-of-things/what-is-iot/

Number of Internet of Things (IoT) connected devices
worldwide from 2019 to 2021, with forecasts from 2022 to 2030

Internet of

Things
(loT)

35

30 29.42

25

20

15

Connected devices in billions

10

2019 2020 2021 2022* 2023* 2024*  2025* 2026* 2027  2028*  2029*  2030*

Source: https://www.statista.com/statistics/1183457/iot-connected-devices-worldwide/


https://www.statista.com/statistics/1183457/iot-connected-devices-worldwide/
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Edge Computing — Enabler for IoT use cases

Distributed IT architecture in which data is processed at the periphery of the network, as close to the originating

source as possible

Computation takes
place here

- —

1 |
] I I
—A ] L] | -

Edge Server ‘

P
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N
E.q

Computation takes
place here



loT & Ecosystems



loT Architecture model

Internet of

Things
(loT)

Stages of loT Architecture

Sensorsand ., loT Gatewayand ., EdgelT:fog . Thecloud:

15

Source:

Actuators Data Acquisition computing in-depth analysis
Systems
i
JOk =
=1
3l
Sensors are physical A data acquisition An edge IT system
devices that collect system (DAS) collects is @ platform that filters
information from the raw data from sensors, and pre-processes
real-world environment, aggregates, and stores it incoming data from the
such as temperature, air before transferring to an IoT gateway to minimize
quality, people flow, etc. loT gateway the volume of
information that will be
Actuators are devices transferred to the cloud.

that can take electrical
input and turn it into
physical action.



https://www.altexsoft.com/blog/iot-architecture-layers-components/
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Azure loT-Refrenzarchitektur
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loT Applications revolutionize different industries

Internet of
Things

(loT)

Integrating smarter
homes

Innovating
agriculture

D | &y @9

Building sma‘r'ter ' S
cities Y

Upgrading supply
"~ chain management

Transforming
healthcare - mam

S
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loT@Smart Home

@

Lighting

8

8 |

control

J

Smartphone
alerts

Controlled
appliances

Controlled
irrigations

[ Motion detection]

[ Keyless entry ]

o

®

Energy
management

Temperature ‘
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loT@Farming

https://www.youtube.com/watch?v=pY 9TxAg95M



https://www.youtube.com/watch?v=pY_9TxAg95M

21

loT@Smart City

SMART CITY
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loT@Supply Chain Management

loT (Internet of Things)
Enabling continuous real-time supply chain visibility

> 2 =
&

™ &

m— M g
== o — @
' =

U DATA 8

Tracking  Monitoring Analytics

Real-time Real-time Real-time
Location Condition Status exception Alerts



Internet of Things (loT) — Medical Devices

Internet of
Things
(loT)
Deep Brain ' @G Cochlear Implants
Neurostimulators HJ e

— Cardiac Defibrillators/
Pacemakers

Gastric o
Stimulators

i

A

f}
% Insulin Pumps

.
L

Foot Drop %
Implants p

23 Source: https://publications.eai.eu/index.php/phat/article/view/1290


https://publications.eai.eu/index.php/phat/article/view/1290

Digital Transformation of the Smart Grid

24

Custor_ner Internet of
Operations Things
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loT for Sustainability

“loT technologies are an essential tool in the global fight against climate change,” said Jeff Merritt, head of Urban Transformation at the
World Economic Forum. “We know what actions are needed to build a more sustainable future and have a robust suite of technologies
available to help deliver this impact.

/" \ An loT Appliance allows to measure:
lf' \\ Energy consumption of each system

Water consumption of each system (cooling/ancillary systems)

(7
&O

Coolantusage (cooling/anchillary systems)
Fuel usage for the supporting generators

« Anyrecovered energy

Data from sensors will be enhanced with:

« Real-time data on CO2eq associated with energy consumption from the grid (e.g., via CO2
Signal)

« Static data on the physical structure of the data center
» Real-timedata on energy cost, if available
« Real-timedata on datacenter internettraffic, if available

« Real-timedata on the use of IT resources (e.g. CPU), if available
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Digital Twin

= Virtual model reflecting a physical object
= Equipped with sensors
= Sensor produce data of physical objective's performance, transported to processing system and applied to this digital copy
» Run simulations, study performanceissues, apply (predictive) analytics, generate improvements
= Valuable insights to be applied back to physical object

h [/ WWW m/watch?v= w0Tov4


https://www.youtube.com/watch?v=60eCpw0Toy4

27

Group Work

= Think about |oT use cases applicable for your idea
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Value Proposition Canvas
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