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TECH THAT PEOPLE CALL

“ARTIFICIAL INTELLIGENCE™

Type your prompt here

[ Generative Artificial Intelligence }
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MACHINE LEARNING

Statistical (based on data)

Note: Machine learning
is currently the most
popular approach,

but some believe that
automated reasoning
may make a comeback
or that these two
branches may be
combined in new ways.

LABELED
DATASETS

MIXTURE OF
LABELED &
UNLABELED
DATASETS

UNLABELED
DATASETS

AUTOMATED REASONING

Symbolic (based on rules)

Deep Blue recommended chess
moves by using the rules of the game
and searching = parallelized tree of
many possible combinations of moves.

The various gheosts in Pac-Man are
proegrammed to chase you using
different pathfinding methods. (Blinky,
the red ghost, is most aggressivel)

CLASSIFICATION

REINFORCEMENT

FacelD classifies images of faces using
convelutional neural networks (CNNs).

DALL-E produces images from text through
an iterative process using a diffusion model.

GENERATIVE

ChatGFT generates text in response to
typed prompts using a transformer deep
learning model.

AlphaGe develops strategies for the game
go using self-play reinforcement learning.

Spotify clusters songs into music genres
using hierarchical density-based spatial
clustering with noise (HDBSCAN).

C

870.39 +16.85 (+1.97%) 871.41 +1.02 (+0.12%)

ASPEN This work was made possible thanks to generous support from
DIGITAL Siegel Family Endowment, the Patrick J. McGovern Foundation,

@ aspen institute  and the John 5. and James L. Knight Foundation.
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Al

UMELA INTELIGENCE (Al)

Libovolna technika, ktera umoznuje
strojum napodobit lidskou
inteligenci
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MACHINE LEARNING )

Statisticka metoda, ktera umozni stroji “naucit se” zadanou ulohu
na zakladé dat bez explicitni tvorby programu

[UNSUPERVISED LEARNING

SUPERVISED LEARNING \
(oznacena data)

(neoznacena data)

A
> " ++.:
DEEP LEARNING SN .
T (Neuronové sité s S°
mnoha vrstvami) /

REINFORCEMENT LEARNING
(data z interakce)
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Most Important Applications of Artificial Intelligence?
ChatGPT

. Healthcare:
Al is used for diagnosing diseases, personalized treatment plans, drug discovery, medical image analysis, and patient monitoring. It helps in improvin~ v, and
outcomes in healthcare delivery.

. Finance: \
In finance, Al is used for algorithmic trading, fraud detection, risk assessment, customer service automation, and personalized fir- P 'ng and
risk management. “

. Autonomous Vehicles:
Al plays a crucial role in autonomous vehicles for navigation, object detection, decision-making, and real-tir

1
- )
transportation systems. i\q

*+  E-commerce and Recommendation Systems: “
Al algorithms power recommendation systems used by e-commerce platforms like Am- 5\ O ..t recommendations and content suggestions
based on user preferences and behavior. oe

. Natural Language Processing (NLP): 0
NLP is a subfield of Al that focuses on interactions between comr- se

sentiment analysis, language translation, and text summari- 6
f

P)\ wer and more efficient

plications include chatbots, virtual assistants (like Siri and Alexa),

. Robotics: G“
Al enables robots to perform tasks autonorh’ @ . such as manufacturing, logistics, healthcare, and domestic environments. Robotic process

automation (RPA) is also used in indi*~ \c
. Cybersecurity: G““

Al is used for threat de* \ P _ s to identify and respond to cyber threats in real-time. It helps in enhancing the security posture of organizations
and systems. P

. Smart Cities:
Al technologies are emplc q ..ves for traffic management, energy optimization, waste management, public safety, and infrastructure maintenance. These
applications aim to improve .e for urban residents.

. Education:
Al is increasingly being integrated into educational technology platforms for personalized learning experiences, adaptive tutoring, automated grading, and educational content creation.
It caters to individual student needs and enhances the effectiveness of teaching and learning.

. Climate Change and Environmental Sustainability:
Al is used in climate modeling, weather prediction, resource management, energy optimization, and environmental monitoring. It helps in addressing environmental challenges and
4 promoting sustainability practices



Vyvo] metodou Model-Based Design

simulace modelt

automatické generovani kodu
SIL simulace

PIL simulace

HIL simulace
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Zakladni platforma pro MBD - Simulink
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propojeni s pozadavky

pokryti poZzadavkul (requirements coverage)

____— soulad se standardy (MISRA, ISO, DO)

——— tvorba a sprava testl

pokryti testy (test coverage)

formalni prokazovani vlastnosti

hledani chyb ve zdrojovém kédu v jazyce C

prokazovani nepfitomnosti chyb v C
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Al a Model-Based Design

[ VYZKUM } [ POZADAVKY }

Modely prostredi

Modely fyzickych komponent

Algoritmy
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6 https://www.mathworks.com/solutions/ai-model-based-design.html
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Postup navrhu systemu s Al s vyuzitim MBD

Priprava Modelovani a Simulace a

. . . . Nasazeni
dat uceni Al Testovani
* Uprava dat » ucCeni ML/DL modelu -+ integrace Al modelu s <« generovani kddu pro
« extrakce pfiznaku « ovéreni Al modelu ostatnimi algoritmy vybranou platformu
« vybér pfiznaku — 7 « simulace a testovani + embedded / cloud /
 ftransformace pfiznaka =~~~ celého sw modelu podnikové systémy

« synteticka data

] NCAallng.
’ . 1 "-” o ; ; - .l @ Te m )
b © ] 'v*‘ — - ‘E ] @
?.-T r ! I = o
200 25 ﬂ
Signal index g .
a
t: : r ] r v r . w r r
9. Cely proces v jednotném prostredi, bez nutnosti pfeprogramovani,
é moznost importu modell a kosimulace s jinymi nastroji.
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User Story: Autonomni elektricky traktor

8'—"‘:

e —
A

 Monarch Tractor
— plné autonomni elektromobil
— ,driver-optional”

— vyuziva strojové uceni a umelou
inteligenci k analyze dat z palubnich
kamer a senzoru

— poskytuje informace o Skudcich,
zdravi rostlin a dalSich otazkach
zasadnich pro zemedelstvi

Autonomni elektricky traktor poskytuje informace o skudcich a
zdravi rostlin, snizuje emise sklenikovych plynt a Setri zdroje.

8 https://www.mathworks.com/company/mathworks-stories/smart-electric-tractor-uses-ai-for-autonomous-operation.html
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Responsible Al
Dm PA DEFENSE ADVANCED
RESEARCH PROJECTS AGENCY
Does the Al model or system prodpce consistent Has the Al model or system been developed with
and reliable results? safety as a key component? DoD and non-DoD
J Sy Applications
ZALk
BT %
e Transportation
: » Security
Is the Al model or system immune from Can you explain the workings of an Al model =
spoofing or other common attacks? or system in human understandable terms? + We are entering a new Medicine « Why did you do that?
Does it provide privacy protection? Explainable age of Al applications + Why not something else?
- + Machine learning is the Finance + When do you succeed?
core technology * When do you fail?
« Machine learning models Legal * When can I trust you?
are opaque, non- » How do I correct an error?
intuitive, and difficult for Military
Interpretable people to understand

Can you observe and trace cause and effect in

Does the Al model or system make decisions or Al model or system and explain the rationale of
recommendations that are fair and free of bias? the decision? ’

https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-
computational-finance-conference/2021/building-a-responsible-ai-pipeline.pdf

LIME (Local Interpretable Model-agnostic Explanations)

target image

Explanation using LIME
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003

002

001

0

Coffee mug Al classifies incorrectly as
Buckle (15%) X “pbuckle” due to the watch https://www.mathworks.com/matlabcentral/fileexchange/77828-explainable-ai-interpreting-the-classification-using-lime
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GPT a BERT LLM modely

Co je LLM (Large Language Model)

— Jazykovy model na zpracovani prirozeného jazyka Transformers: L-eiguags Models
= Video
— znamé LLM modely: GPT" a BERT™ = Image

= Audio
= Text

ChatGPT
— zalozen na technologii GPT-3.5 a GPT-4

— https://www.mathworks.com/discovery/chatgpt.html

LLM v prostredi MATLAB
— k dispozici modely BERT, FINBERT a GPT-2 pro transfer learning

— https://github.com/matlab-deep-learning/transformer-models

Al Chat Playground
— dotazy k MATLABuU a generovani programi MATLAB v jazyce MATLAB dle zadani

— https://www.mathworks.com/matlabcentral/playground

” ChatGPT "\
(gpt-3.5-turbo)

* Generative Pretrained Transformer
** Bidirectional Encoder Representations from Transformers

10


https://www.mathworks.com/discovery/chatgpt.html
https://github.com/matlab-deep-learning/transformer-models
https://www.mathworks.com/matlabcentral/playground
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Create code to identify a dog in an image.

&~

Sure, | can help you with that. To identify a dog in an image using MATLAB, you can use a pre-trained deep learning model
neural network (CNN). MATLAB provides the Deep Learning Toolbox, which includes several pre-trained CNN models that
detection and classification tasks.

Here's an example code snippet that demeonstrates how to use a pre-trained CNN model to identify a dog in an image:

% Load the pre-trained CNN model

net = alexnet;

% Read the input image

image = imread('dog_image.jpg’');

>» ContainsDog

% Resize the image to match the input size of the CNN model The image does not contain a dCIg'
resizedImage = imresize(image, net.Layers(l).InputSize(1:2)); = predictedLabels

% Classify the image using the CNN model
predictedlabels = classify(net, resizedImage); predictedLabels =

categorical

% Display the result toy terrier
if isDog

disp('The image contains a dog.');

else

disp('The image dees not contain a dog.');

Enter prompt here

https://commons.wikimedia.org/wiki/File:Toy_Fox_Terrier_2.jpg
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Program

13:00

13:15

13:50

14:10

14:20
14:50

15:20

15:40

16:00

16:30

16:50

17:10

Jan Danék (Humusoft)
Zahajeni seminare

Paul Huxel (MathWorks)
Keynote: Al with Model-Based Design

Michal Blaho (Humusoft)
Al jako soucast metody Model-Based Design: Redukované modely

Pozvanka k prezentaCnim stolim s zivymi ukazkami

Prestavka, obCerstveni, prohlidka zivych ukazek, konzultace
Lubo$ Smolik (VZU Plzer)
Employing nonlinear transformation of datasets to train neural networks

Jaroslav Jirkovsky (Humusoft)
Al v navrhu fidicich systému

Tomas Fridrich (Humusoft)
Testovani vyvijenych systémdu v realném Case
Prestavka, obCerstveni, prohlidka zivych ukazek, konzultace

Paul Huxel (MathWorks)

Al for Manufacturing Industry: Automated Visual Inspection
Michal Blaho (Humusoft)

Umela inteligencia v autondmnych systémoch

Zakonceni

8\
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Zivé ukazky

fsllfll MUSOFT
Algoritmus Al v prostfedi Simulink

+ Klasifikaéni algoritmus zaloZeny na Al

— blok pro inferenci naugeného modelu z knihovny Deep Learning Toolbox

- Ridici systém

azyce Stateflow

aceni stolu

— potitani stejnych objekt
+ Spusténi a nasazeni algoritmu
— v rezimu Connected 10
— v rezimu samostatné aplikace
* Hardware
— Raspberry Pi 4, webkamera

Jaroslav Jirkovsky, jirkovsky@humusoft.cz

E——
Nasadenie algoritmu na NVIDIA Jetson TX2

Amusorr

+ Klasifikacia objektov zalozena na Al

— siet vytvorena dofrénovanim existujiceho modelu
+ Podpomeé funkcie

— zména rozmeroy obrazkov

— zistenie rychlosti spracovania

— tvorba vystupného popisaného obrazka
+ Nasadenie algoritmu

— parametrizacia HW v modeli - | :
— generovanie kodu a spustenie ! jB 1 $ T - - Ii

* Hardware

— NVIDIA Jetson TX2, webkamera
Michal Blaho, blaho@humusoft.sk

E—
Model fizeni spalovaciho motoru

Awmusorr

» Seznameni se s prostiedim dSPACE "T ;;_“.71_

+ Implementaéni nastroj ConfigurationDesk w 3 /

— Zakladni principy uzivani i<
Definovani /O

« Experimentalni software ControlDesk
- Ovladani Real-Time aplikace
— Zména proménnych
— Méfeni vysledku

+ Hardware
— SCALEXIO AutoBox
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Tomas Kristian Jaroslav Michal Anna Lubor
Fridrich Hudec Jirkovsky Blaho Tochackova Zhanal
TECHNICAL Kancelaf
COMPUTING (office) 22 m*
PRAGUE
Jan Danék
HUMUSOFT

1142024  Praha

Karolina Jan
Ventlukova Danék
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Program

Zivé ukazky
13:00 Jan Danék (Humusoft)
Zahajeni seminare

13:15  Paul Huxel (MathWorks)
Keynote: Al with Model-Based Design

13:50 Michal Blaho (Humusoft)
Al jako soucast metody Model-Based Design: Redukované modely

fsllfll MUSOFT
Algoritmus Al v prostfedi Simulink

+ Klasifikaéni algoritmus zaloZeny na Al

— blok pro inferenci naugeného modelu z knihovny Deep Learning Toolbox

- Ridici systém

azyce Stateflow

aceni stolu

— potitani stejnych objekt
+ Spusténi a nasazeni algoritmu
— v rezimu Connected 10
— v rezimu samostatné aplikace
* Hardware
— Raspberry Pi 4, webkamera

Jaroslav Jirkovsky, jirkovsky@humusoft.cz

14:10 Pozvanka k prezentacnim stolim s Zivymi ukazkami

14:20 Prestavka, obCerstveni, prohlidka zivych ukazek, konzultace
14:50  Lubo$ Smolik (VZU Pizen)
Employing nonlinear transformation of datasets to train neural networks

15:20 Jaroslav Jirkovsky (Humusoft)
Al v navrhu fidicich systému " Neth inupnéhd setonsh sl

15:40  Tomas Fridrich (Humusoft) R 5:3-@- el e
Testovani vyvijenych systémdu v realném Case -

E——
Nasadenie algoritmu na NVIDIA Jetson TX2

Amusorr

+ Klasifikacia objektov zalozena na Al
— siel vytvorena dotrénovanim existujiceho modelu

+ Podpomeé funkcie

— zména rozmeroy obrazkov

* Hardware

— NVIDIA Jetson TX2, webkamera
Michal Blaho, blaho@humusoft.sk

16:00 Prestavka, obcCerstveni, prohlidka zivych ukazek, konzultace
[
Model fizeni spalovaciho motoru

Awmusorr

8\

16:30 Paul Huxel (MathWorks)
Al for Manufacturing Industry: Automated Visual Inspection ¢ Seanimenlse s proafedindSPACE TR g FHTT

. + Implementacni nastroj ConfigurationDesk £ =< /
16:50 Michal Blaho (Humusoft) - Zaiacnprnciy e :
Umela inteligencia v autondmnych systémoch + Experimentin sovare ControlDesk

- Ovladani Real-Time aplikace
v ’ - Zména proménnych
17: 10 Za koncenl — Méfeni vysledki
+ Hardware
— SCALEXIO AutoBox
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Algoritmus Al v prostredi Simulink

Klasifikacni algoritmus zalozeny na Al

— blok pro inferenci nauceného modelu z knihovny Deep Learning Toolbox

Ridici systém

— model v jazyce Stateflow ———— =

— fizeni otaceni stolu

— pocitani stejnych objektu

* Spusténi a nasazeni algoritmu

— v rezimu Connected 10

— Vv rezimu samostatné aplikace

« Hardware

— Raspberry Pi 4, webkamera

Jaroslav Jirkovsky, jirkovsky@humusoft.cz
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Nasadenie algoritmu na NVIDIA Jetson TX2

Klasifikacia objektov zalozena na Al

— siet vytvorena dotrénovanim existujuceho modelu

Podporné funkcie
— zména rozmerov obrazkov

— zistenie rychlosti spracovania

— tvorba vystupneého popisaného obrazka

* Nasadenie algoritmu o ey e Roeor
— parametrizacia HW v modeli I
— generovanie kodu a spustenie & LT @ . - O
 Hardware —

— NVIDIA Jetson TX2, webkamera
Michal Blaho, blaho@humusoft.sk
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Model rizeni spalovaciho motoru

Seznameni se s prostredim dSPACE

Implementacni nastroj ConfigurationDesk

— Zakladni principy uzivani

— Definovani I/0O .

Constant External nomal ® inwert

Static throtthe input pressure setpoint map, p_InMan_Set{Pa] =
f(n_Engine, Trq_Eng_ind) B

Experimentalni software ControlDesk ... ...

— Ovladani Real-Time aplikace

— Zména proménnych | /2 e e £

— Méreni vysledku iz,

Hardware
— SCALEXIO AutoBox

Tomas Fridrich, fridrich@humusoft.cz



