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Ukazka z praxe:
Jak uCime umeélou inteligenci




Jan Louda

designer(d) & technology tourist




V této oblasti jsem vyborny
a orientuji se i v nasleduijicich
oblastech.




Vime, Ze budou potieba lidé, kteFijsou kreativni.



Budou potreba lidé, kteii maji presah do jednotlivych obort.
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Nejtezsi je prvni krok.



Inputs

First Layer

Second Layer

Hyperbolic tangent

Pure linear activation function

activation function

OUT= £2(W2 1 (Wip+b')+b2)

Figure source:
Book, Neural network design, 2nd
Edition, Martin. T Hagan

al=f!(Wip+b!) a2=1f2(W2al+h?)
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& Dark Mode

OpenAl Discord
7 Learn More

ChatGPT

Log out

.:@:.
Examples

"Explain quantum computing in
simple terms"

"Got any creative ideas for a 10
year old's birthday?"

"How do | make an HTTP
request in Javascript?"

4%

Capabilities

Remembers what user said
earlier in the conversation

Allows user to provide follow-
up corrections

Trained to decline inappropriate
requests

PN

Limitations

May occasionally generate
incorrect information

May occasionally produce
harmful instructions or biased
content

Limited knowledge of world and
events after 2021



Bing Image Creator
Canva

Lakera.ali

Will Robots take my job?
YouTube Al Hunt

Which face is real?
Datova intuice?

Draw with Google

Al piskvorky
Teachable Machine
Imagga.com

Moral machine
ML4K
IBM SkillsBuild

WeeeCode
Moudry klobouk



CO JETO
UMELA
INTELIGENCE?




Roboti fyzicky prevezmou vladu Roboti nas prechytradi i
nad svétem. v oblasti emoci.

Stroje zotrodi lidi.



il Vodafone CZ & 13:56 < @ 82 % @m)

& menti.com
 Mentimeter
Zvolte miruumélé
inteligence ...
&% Automobil TESLA Skip
0
@ o
Zadna Al Pokrogild Al
TERMINATOR Skip
0
0] 10
Zadnd Al. Pokrogild Al
ul MS Excel Skip
0
@ .
Zadnd Al Pokrogila Al

https://www.menti.com/e9qg5btvb6


https://www.menti.com/e9qg5btvb6
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Umeéla inteligence ma tri zakladni casti

ucici se

algoritmus




Co se zda jednoducheé je tézke a naopak.




| COVID-19 QBA
with Watson

k754 1105
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Zaenamy potasi z mivulosti

Predikce:
Jaké bude polasi v budoncnn

Predikce:

Predikce:

Predikce:

Predikce:

Uloha: Navrhovana odpovéd na email
v Gmailu
Dataset:

Predikce:

Uloha: Poutiti filtru na Instagramu,
ktery prida slunecni bryle
Dataset:

Predikce:

Uloha: Hrani Nintendo hry
s pohybovym ovladacem
Dataset:

Predikce:

Uloha: Nahrazeni textu vhodnym emoji

Dataset:

Predikce:

Uloha: Doporuéeni produktu na
strankach Amazonu

Dataset:

Predikce:

Uloha: Odeslani emailu do slozky SPAM

Dataset:

Predikce:

Uloha: Kliknete na Ad na Instagramu

Dataset:

Predikce:

BINGO

Uloha: Autokorekce textu

Dataset:

Predikce:

Uloha: Doporuéené pisnicky na Spotify

Dataset:

Predikce:

Uloha: Odeméeni telefonu obli¢ejem

Dataset:

Predikce:

Uloha: Pouiiti aplikace Shazam k uréeni
jaka hraje pisnicka
Dataset:

Predikce:

Uloha: Oznaéeni emailu jako daleZity

Dataset:

Predikce:

Uloha: Vyhledani cesty na Google maps

Dataset:

Predikce:

Uloha: Nabidka Fidi¢d Uberu

Dataset:

Predikce:

Uloha: Vyhledani obrazki pomoci
Google lens
Dataset:

Predikce:

Uloha: Doporuéené Elanky k danému
tématu na Novinky.cz
Dataset:

Predikce:

Uloha: Doporuéené cviceni ve fitness

appce
Dataset:

Predikce:

Uloha: Komunikace s bankovnim
chatbotem odpovidajicim na FAQ
Dataset:

Predikce:

Uloha: Rozpoznani SPZ pfi vjezdu
z garaZe obchodniho centra
Dataset:

Predikce:
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How to Use KRITA - Digital Art Tutorial for Beginners
Winged Canvas
e D

136K views 7 months 890 Digital At Software Tips
¥ you are Poaresied © eameng Now 10 UBe Ute R The Tee GOt a1 S0Meare, Then Dl videc 1S 10r you/ It Ths 10nal FETTUCIr Vanessa goes cver ol The Danc features of KUTa whie Tawing 3 Cute
Musheoom COmpostion She covers file set up, Tooks, Layers st and G mages' ™

Hax F Doee L Oowiced Dhais Ko

o




PROC BY ME
TO MELO
ZAJIMAT?




Odhaduije se, Ze do roku 2025 podil prace vykonavane
Strojl vzroste z 29% na vice nez 50%.

Svétoveé ekonomickeé forum uvadi, ze vznikne 133 millionu
novych pracovnich pozic, sasto upiné noveé

pracovni role, 75 milliond pozic zanikne a 54%
stavajicich zaméstnancu bude potfeba pfeskolit anebo
vyskolit.

Svetove ekonomické forum,
The Future of Jobs Report, 20718



Daily Mirror &
@DailyMirror

Robot 'priest' can beam light from its hands
and give automated blessings
mirror.co.uk/news/weird-new ...

RETWEETS  LIKES

14 10

7:38 AM - 29 May 2017
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Web Developers

AUTOMATION RISK

CALCULATED POLLING , v ;o v . . / / .
1. Jaké zaméstnani povazujete za zajimavé? Jaké by bavilo
39% 52% ‘o
risk level Based on 1,046 votes vas:
2. Vyhledejte nejblizSi podobné zameéstnani — jaké
LABOR DEMAND SUMMARY . . , /
o ,Automation Risk” skore ma?
GROWTH X0 N ri . . / ’
20,39 P % 3. Co Automation Risk skére znamena?
by;w ° & 3 4. Je rozdil mezi vypocitanym skére a skdre v ramci hlasovani
3 2 lidi? Pokud ano, proc si myslite, ze tento rozdil vzniknul?
WAGES =

$78.580 5. Jaké parametry nejvice ovlinuji vypocitané skore?

or $37.78 hourly % A 6. Na jakych datech je stranka postavena?
VOLUME s o 7. Co si odnasite z téchto stranek?
88l620 JOB SCORE

as of 2022 6.3;’10@



“Uméla inteligence Vas nenahradi,

ale nahradi Vas lide
kteri ji budou umét pouzivat.”
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DEEPFAKE
rozhovor

Vaclava
Moravce s
Ondrejem
Stefflem

(2023)

.

Steffl: Scio oly?
‘f? Koné

svobodhymi
f Skolami.

|
=8 Byl t omyl
‘,{ DOTAZY
’-‘f VACLAVA MORAVCE
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DEEPFAKE
OM
CRUISE
(2021)

Tom Cruise recreated in uncanny
deepfake video using Al
technology




RERL | Sogoums
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ABOUT METHODS LEARN PRESS CONTACT BOOK CALLING BS

Click on the person who is real.

Which Face Is Real has been developed by Jevin West and Carl Bergstrom at the University of Washington as part of

the Calling Bullshit project. All images are either computer-generated from thispersondoesnotexist.com using the
StyleGAN software, or real photographs from the FFHQ dataset of Creative Commons and public domain images.
License rights notwithstanding, we will gladly respect any requests to remove specific images; please send the URL
of the results pages showing the image in question.

Copyright © West and Bergstrom 2019

000



s Brussels 1

sigiia

News Comment Video Events

LATEST

Former colonial states
‘should keep out of EU
diplomacy’

EU ‘open to stationing
soldiers in Ukraine after war,’
top general says

Migrants swamp Lampedusa
as EU agreement with
Tunisia flounders

France to extend ban on

Polish Prime Minister Mateusz Morawiecki in real life. A deep fake of his voice in an opposition broadcast has proved controversial. ISlamlC dress In SChOOIS
EPA-EFE/Zbigniew Meissner POLAND OUT
News .
25 August 2023 Irish PM berates

Augus 7 R
showboating’ Elon Musk as
online censorship row

Row over deepfake of Polish
PM in opposition-party
broadcast
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Kritické mysleni
Zvédavost
Odpovédnost
Hrani si




Vybraneé milniky v historii umelé inteligence

‘ project

vitézstvi v pokru

@ otepleni @ vitézstvi v Go
@® Al Winter”

@ vitézstvi v Jeopardy

@ prvni vitezstvi v damé @ porazka Garyho Kasparova

@ 210zeni nazvu Al na konrefenci v New Hamphire (John McCarthy, MIT)

) %,
7,
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,Debator”

O
chat GPT
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Umeéla inteligence (1950+)
Vyuziti pocitacu k reseni problémi
napodobenim fungovani lidske mysli.

Strojové uceni (1980+)
Algoritmy, které umoznuiji
pocitacovemu systému se ucit —
natrénovat se na mnozstvi dat..

Hluboké uéeni (2010+)

Vyuziti mnohovrstevnych
neuronovych siti k feseni slozitych
uloh (napf. rozpoznavani obrazk).

Foundation modely (2020+)
Systémy predikujici a vytvarejici
sekvenci souvisejicich dat.



Alan Turing — Turing test (1950)

N/
C

Human (Evaluator)




Select all squares with

buses

PTCH

Completely Automated Public Turing Test to tell Computers and Humans Apart

- \
.



John Searle — Argument Cinske

| don't know
anything

No pokoje (1980)

i o
= 2
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Human
The box
understand
Chinese well

o
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—

Dictionary




'SLABA
UMELA INTELIGENCE

schopnost naprogramovat takovy
stroj, jehoz jednani bude navenek
od ¢lovéka nerozpoznatelné

'SILNA
UMELA INTELIGENCE

vypocetni model veskerych projevi
lidskeho uvazovani a mentalnich stav
¢lovéka - mysleni, porozumeéni
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Single —agent: prohledavani stavoveho prostoru

Jak prevézt vlka, ovci a zeli?

Do lodé se k Al se vejdou jen 2 naklady.
Bez Al vlk sezere ovci.
Bez Al ovce sezere zeli.




/— Stavovy prostor

Akce




Multi-agentni hry — MIN-MAX algoritmus

MINIMAX algoritmus, ktery
spocita hodnotu v§ech nédu pod
danym uzlem a vybere bud
minimalni hodnotu (pokud hraje
hra€ 1) nebo maximalni hodnotu
(pokud hraje hrac 2).

MIN

MAX

X
X|O

- O

O|X|O O|X|O O|X]|O
X|O|X X| X X| X
O 0|0 0|0
v=-—1 v=1 v=1
/ 6) \ 7) 8)\ 9) / 10)\
O|X]|O O|X]|JO O|X|O O|X]O 0O|X|O O|X]|O
X|O|X X|OIX ¢ X| [X ¥ X] |X
X|O Oo|IX 0|0 O|0|X @) X|O|O
Uv:—l lv:—l v=1 v=—1 v=1 v=-—1
12) 13) 14
X0 O|X OIX X|O
X|QY X XX X|@DIX XX
X|O O|X O X X|O
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RS6000SP

Primérny faktor vétveni uzlu je 35.

6 tahd dopfedu znamena navstivit
a provest vypocet nad
1 838 265 625 uzly.

1997 poprve pocitac porazil
mistra svéta v sachu.
IBM Deep Blue sehral s
Gary Kasparovem sest zapasu.

2 vyhral,
1 prohral a
3 skoncily remizou.
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Systémy zalozené na Systemy strojoveého
pravidlech uceni

N —— oQdaA
— A O
O —— A O

Programovany sledem instrukci a pravidel. Trénovany pomoci sad prikladd.

Napr.: “troja helnik ma &'/ strany” Napr.: “zde jsou ukazky trojihelniki ”



Typy strojového uceni

/ Uceni bez ucitele \ / Zpétnovazebni uéeni\

(unsupervised learning) (reinforcement learning)
odhaleni struktury dat, na zakladé zpétné vazby.
shlukovani, datové
vizualizace, detekce
anomalii.

Uéeni s ucitelem

(supervised learning)
pro vstupni data je uréen

spravny vystup.

environment

\% 35 B D
: }jg\ éiﬁ i agent i’(\

g‘w‘ ’ actions
%@\w rewards
425 >

: e-rewards
% " a : _observations 4 A
3

RN /




Ukazka uceni s ucitelem

Drow
snoi(

in yunder 20 seconds

http://quickdraw.withgoogle.com



http://quickdraw.withgoogle.com/




Yov ore looking ot 103,031 cat drowings made by real people.. on the internet. 5.
4 |# you see something that shouldn't be here, simply select the drowing ond click the flag icon
|t will help vs moke the collection better for everyone. %?\
W/ ™ o> e F Y
Z gy O o e e
2 2 — &
@ WL 28, ®
W B3
> & @ 2w « ¥ a W
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metal nut hazelnut

carpet

Ukazka uceni bez ucitele

anomaly-free anomalous close-up anomalous

close-up




Ukazka zpetnovazebniho ucCeni

Machine Educable Noughts And Crosses Engine

http://www.mscroggs.co.uk/menace/



http://www.mscroggs.co.uk/menace/

Zakladni ulohy strojového uceni

170 CMS 168 CMS Cluster A
Grown
Growmg ' ‘ Cluster B
Q q ~
Regression Classification Clustering
Regrese odhaduje Klasifikace rozdéluje vstupni Shlukovani zarazuje
¢iselnou hodnotu data do dvou nebo nékolika objekty do skupin s

vystupu podle vstupu. trid. podobnymi vlastnostmi.



Regresni modely

Regresni modely provadéji predpovédi na
zakladé vstupnich udaju modelu.

Mezi bézné pripady pouziti patfi:
Analyza akciového trhu: predpovéd ceny

cennych papirt na zakladé historickych dat nebo
zpravodajskych udalosti.

Prodej: predpovéd na zakladé historickych dat
nebo trznich trendu

Zdravotnictvi: pfedpovidani vysledkd pacientu
na zakladé faktoru, jako je vék, pohlavi,
anamnéza nebo |éCebné plany.

Analyza chovani zakazniku: predpovidani
budoucich nakupnich vzorclt zakazniku na
zakladé demografickych udaju, historie nakupu v
minulosti a reklamnich kampani.

Priklad predikce ceny nemovitosti.

Vstup Nasazeny ML model Vystup
Adresa a Predikce ceny Cena nemovitosti

Datum nemovitosti

11 11 ' @g@ ’
A
1
1
1
1
1

Anotovana historicka data ML algoritmus
real estate market data

Trénovani ML modelu
iterativni proces trénovani a ladéni



Klasifikacni modely

Klasifikacni modely pfifazuji vstupim modelu
stitky nebo je zarazuji do urcitych kategorii.
Mezi bézné pripady pouziti patfi:

Detekce podvodu: predpovidani, zda je
transakce podvodna na zakladé vzoru v datech.

Analyza sentimentu: klasifikace textu jako
pozitivniho, negativniho nebo neutralniho.

Lékarska diagnéza: prifazeni nemoci k pripadu
pacienta na zakladé pfiznakd a anamnezy.

Rozpoznavani obrazu: rozpoznavani objektd
nebo identifikace osob na zakladé viditelnych
znaku a charakteristik.

Priklad detekce soamu v emailu.

Vstup Nasazeny ML model Vystup
novy email detekce spamu email nebo spam
—>
J :
) @@ emalil
—
A X ) spam
|
1
1
1

B %
XN, s S
D D B B,

Anotovana historicka data ML algoritmus
emaily a spamy

Trénovani ML modelu
iterativni proces trénovani a ladéni



Modely shlukovani

Modely shlukovani identifikuji odliSné skupiny
jednotlivych datovych bodu, které maji spolec¢né
charakteristiky v ramci vétSiho souboru dat.

Mezi bézné pripady pouZziti patri:
Segmentace zakaznikul: seskupeni zakazniku

na zakladé podobnych preferenci, chovani a
demografickych udaju.

Geneticka analyza: seskupeni genu s
podobnymi funkcemi nebo procesy.

Analyza socialnich siti: identifikace komunit
nebo skupin v ramci socialni sitée.

Analyza trzniho kose: identifikace polozek, které
se bézné nakupuji spoleCne

Example: Market basket analysis

~®
fok®

Unlabeled

historical data
transaction data

__,@@_, g

O O

Clustering algorithm Output
items commonly
purchased together



Build the next generation of
Image Recognition Applications with
Imagga's API.

Empowering intelligent apps with our customizable

https.//imagga.com/



https://imagga.com/auto-tagging-demo

Imagga Tagging API Documentation == Options

Automatically assign tags to your images.

™ Change language:
Results ‘
English v
> show more results
disco Include:

Color extraction

https://imagga-demo-ug people

Analyze ballroom

person

room

man

group

adult

male

party

Note: By uploading files here you
agree to have them temporarily
stored in our training dataset for
the sole purpose of improving

Imagga's technology.



...dobra dokumentace pro studentské projekty

cURL - PHP Java Ruby Node.js Objective C Go
API Endpoints

imagga

/tags(/<tagger_id>)

Qur Auto-Tagging Solution harnesses the power of state-of-the-art

Q

technologies for image understanding in order to provide you with the GET Request:

most advanced and powerful automatic tagging through an easy to use
Introduction

REST interface. import requests
Getting Started

api_key = '&lt;replace-with-your-api-keyé&gt;'

By sending an image URL to the /tags endpoint you can get a list of

api_secret = '&lt;replace-with-your-api-secreté&gt;'
Authentication many automatically suggested textual tags. Confidence percentage will image_url = 'https://imagga.com/static/images/tagging/wind-farm-5385
S be assigned to each of them so you can filter only the most relevant ones response = requests.get(
Versioning g
. 'https://api.imagga.com/v2/tags?image_url=%s' % image_url,
: for your specific case. auth=(api_key, api_secret))
APl Endpoints
GET https://api.imagga.com/v2/tags(/<tagger_id>) print(response.json())
/tags(/<tagger_id>)
/categorizers Query Parameters POST Request:
/categories/<categorizer_id> Parameter Description
. image_url Image URL to perform auto-tagging on. import requests
/croppings
api_key = '&lt;replace-with-your-api-keyé&gt;'
image_upload_id You can also directly send image files for auto-tagging by P A y . P . y P . ¥y&9 .
/colors . api_secret = '&lt;replace-with-your-api-secreté&gt;
uploading them to our and then

image_path = '/path/to/your/image.jpg’
providing the received content identifiers via this parameter.
/faces/detections response = requests.post(

language (default: If you'd like to get a translation of the tags in other 'https://api.imagga.com/v2/tags’,
en) languages, you should use the language parameter. Specify auth=(api_key, api_secret),
the laneuages vou want to receive vour results in. separated files={'image': open(image_path, 'rb')})

/faces/similarity
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= Teachable Machine

Preview T Export Model
Input @@ ON File v
Fire )

Choose images from your files,
or drag & drop here

26 Image Samples

R

) L

Webcam Upload

o
Import images from
Google Drive

Training

Model Trained

No fire
13 Image Samples Advanced v
e L

Webcam Upload

Add a class
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Data jsou soubory udaju,
popisujici objekty nebo udalosti.

I['_’ffe(( ‘\oo A o v . o,
8e8e 1101110000111 Muze se jednat o Cisla, text,
277 obrazky a podobné.

»

. .
- 2

Informace jsou data doplnena o
vyznam a kontext.




Ukazky dat a informaci

o 1603, 1492, 1324 jsou Ciselna data. Pokud doplnime, zZe se
jedna o nadmorské vysky Snézky, Pradédu a Lysé hory v
metrech, dostaneme informaci.

e (255,245, 135), (255, 55, 67), (98, 52, 64), ... posloupnost
trojic Cisel je dalSi priklad dat. Jestlize se dozvime, ze kazda
trojice reprezentuje jeden pixel v obrazku slona, dostaneme
informaci.

e 6del 6d61206d656c65206d61 73 6fposloupnost bajtl
v Sestnactkoveé soustaveé je dalsi priklad dat. Pokud doplnime,
Ze je mame interpretovat jako pismena, dostaneme text
“mama mele maso”, coz je druh informace.



Otevrena data

Otevrena data jsou snadno dostupna
a strojové ¢itelna data,
zverejnéna na internetu.

PRINCIPLES OF
OPEN DATA

@ PuUBLIC Pravidla jejich pouziti jsou co nejvolnéjsi a jasné
A Bt definovana.

(3. LICENSED Hlavnimi poskytovateli otevienych dat jsou verejne

¢ FREE OF CHARGE instituce.

Pfehled dostupnych otevfenych dat statni spravy v CR
Ize nalézt zde:
https://data.gov.cz/



https://data.gov.cz/

STRUKTUROVANA

Pocitacem snadno zpracovatelna
data, ktera maji jasnou strukturu.

Napriklad tabulky v databazi, data
v bunikach Excelu, strukturovane
formaty souborl jako CSV apod.

VS

NESTRUKTUROVAN
A

Data bez struktury. Pro ¢lovéka

typicky srozumitelna, ale pro
pocitac¢ obtizné zpracovatelna.

Napriklad obrazky, videa, texty
apod.
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Predstavme si, ze natahneme provaz kolem rovniku celé Zemé. Pokud budeme
povazovat Zemi za presnou kouli s polomérem r= 6 378 km, bude délka
provazu priblizné 40 074 km.

Jak se délka lana prodlouzi, pokud budeme chtit lano
tahnout vSsude 1 m nad povrchem Zemé?




Predstavme si, ze natahneme provaz kolem rovniku celé Zemé. Pokud budeme
povazovat Zemi za presnou kouli s polomérem r= 6 378 km, bude délka
provazu priblizné 40 074 km.

Jak se délka lana prodlouzi, pokud budeme chtit lano
tahnout vSsude 1 m nad povrchem Zemé?

p = 2m(r 4+ 0.001) — 27r = 27 - 0.001 = 0.0063

Velikost prodlouzeni (oznaCené p) bude 6.3 m
a vubec nezavisi na poloméru Zemé!




Ve tridé sedi 30 zakd. Jaka je Sance, ze alespon 2 zaci ze tfidy maji
narozeniny ve stejny den?




Ve tridé sedi 30 zakd. Jaka je Sance, ze alespon 2 zaci ze tfidy maji
narozeniny ve stejny den?

Problem si pro jednoduchost otoCime a bude

4 |
Ir%ﬂﬁg AY pocitat pravdépodobnost situace, kdy ve
WY "N ‘58 tFidé nejsou zadni dva Zaci se stejnym datem
- narozenin:
365 364 363 336
D= - : coo—— &~ 0.294
360 365 365 369
i 8 pavodné pozadovana pravdépodobnost je tedy

1-0.294 =0.706



Podil nakazenych v populaci: 5 %. Citlivost testu: 80 % (tj. Test odhali 4 z
5 nakazenych). Specificnost testu: 90 % (1. 10 % zdravych je chybné
oznaceno jako pozitivni).

Jaka je pravdépodobnost, ze mate COVID-19,
kdyz vam vysel pozitivni test?




Podil nakazenych v populaci: 5 %. Citlivost testu: 80 % (tj. Test odhali 4 z

5 nakazenych). Specifiénost testu: 90 % (tj. 10 % zdravych je chybné

oznaceno jako pozitivni).

Jaka je pravdépodobnost, ze mate COVID-19,

kdyz vam vysel pozitivni test?

nemochi zdravi
W L= \
S 4 9,5 )
XN '
q@@(\\ 1 85,5
N\ : 05 100

4 + 95

0,3



Popisna statistika

Data jsou typicky prilis velka na to, aby je ¢lovék dokazal
interpretovat primo. Pro zakladni porozuméni datim slouzi
popisna statistika.

Mezi nejcastéji pouzivané statistické charakteristiky patfi:
e prumeér (stredni hodnota)
median a dalsi kvantily
rozptyl

smérodatna odchylka




Prameér

1 l —
m—n(m1+mz+---+mn)—n;mz

Median je hodnota, jez déli fadu vzestupné sefazenych vysledkd na dvé stejné pocetné
poloviny. V pripadé sudého poctu prvkl je median primérem dvou prostrednich. Pokud
bychom fadu rozdélili jinde nez v poloviné, dostaneme dalsi statistické ukazatele, nazyvane
obecné kvantily.



cetnost zamésinancu

1. decil

minimalni
mzda

1. kvartil

20 000

Distribuce mezd

median

)sese0000000OOORS

30 000 40 000

hruba mésiéni mzda [K¢]

50 000

60 000



P¥i zkoumani vzorku dat je pro nas dulezitou informaci jeho variabilita. Primérné
odchylky od stredni hodnoty (aritmetického praméru) zkoumaji statistické ukazatele
rozptyl a smérodatna odchylka.

Rozptyl nam udava, jak moc jsou hodnoty v nasem statistickém soubory rozptyleny.
Rozptylu se nékdy téz fika variance. Jde o primér druhych mocnin odchylek od priméru.

1 T
2 _ )2
o° = n;:1(3:1 )

Smérodatna odchylka (o) je definovana jako odmocnina rozptylu. Smérodatna odchylka
je pramérna vzdalenost mezi jednotlivymi udaji a jejich aritmetickym primérem.

o= Vo?



Median hrubé mésiéni mzdy v jednotlivych krajich

Relace K insdlidng e Bt Struktura zaméstnancd podle vzdélani

do 97 % Zékladni a
Neuvedeno
od 97 do 99 % 39 nedokonéené
od 99 do 101 % | 7%

od 101 do 103 % Vysokoskolské
nad 103 % tos

29 044 K¢ 37 451 Ké

Vyssi odborné a
bakalarské
5% Stredni bez maturity
34%

30 280 K¢
33 204 Ké

S

Stredni s maturitou

35%

110 000
Median hrubé mésiéni mzdy podle pohlavi a véku 100 000 ', """" 9. decl
90 000 + 3. kvartil
—_ Heeeees promer
- 40 000 ' 80 000 . median
£ 35 000 E
3 30 000 £ 1. kvt n
= > 60 000 e LAl
e 25 000 k: oo || A 1. decil
E 20 000 8 -
15 000 2 40 000 |
c £ '|' -]
3 10 000 £ 30000 F *
g 0o > oo | N
do 20 let 20-29 let 30-39 let 40-49 |et 50-59 let 60 a vice let 10 000
vékova skupina Zakladni a Stredni bez  Stfedni s maturitou  Vy3ii odborné a  Vysokegkolské
Muil - iENY nedokoncené maturity bakalarske

stupen dosaZzeného vzdélani



Datova zurnalistika

Data
Kvalita a presnost

What 1s data storytelling?

or.ie,
ag s
o B e Context for , .
= Design principles communication Zpracovanl dat d JeJ|Ch
= Design elements = Understonding oudience 1
= Imagery s Clear putpnﬁe,gn'lgnul Interpretace
;’:‘_:L':‘_:ﬂ; Stocytslin « Feedbaock loops ; . L, .
Dacign ; Pochopeni a jasny zamér
Data
- Storytelling - . _
. Vizualizace dat
Data Data Design a prehlednost
Visualization Reporting
................................... 0

Vypravéni pribéhu

= Longuage & messaging
= Beginning, middle & end
+ Call to action

« Qualty dota source
= Stotistical analysis
= Accurate representation

Klicové sdéleni a struktura

according to Lydia Hooper



Chybna interpretace dat

reprezentativita dat

sum a chyby v datech

bias v datech

zmény podminek pfi sbéru dat
korelace a kauzalita




Projekt .

Prace s daty 5



>Q
N
Vg
‘O
>
O
C
O
-
>
V
Z




Nékteré oblasti strojového uceni, jako napt.
zpracovani prirozeného jazyka nebo obrazu,
byly hodné velkym ofiskem.

ReSenim se staly neuronové sité.



Umely mozek?




The Human Brain Project
%2013 EUR 1 mld.



Muffin nebo c¢ivava?




A co se mozkem jenom inspirovat ?

Neuronova sit je program zalozeny na matematickém modelu umélého neuronu.

dendrites _
DN N
_ W £% nucleus
d WO o>
\ O @ =
=3 \ @ "\___ Y. SN
=0, ) e, e R T -
=== ~/ : =Yy
= cell =
, W ‘axon N\ &Ky
y ‘ | bOdy | f
|
J
axon
; terminals
In,
. out
Il’\2

in
n



Neurony jsou vzajemné propojeny a navzajem si predavaji signaly a
transformuji je pomoci urcitych prenosovych funkci.

—

—

Neuron ma libovolny pocet vstupd, ale pouze jeden vystup.



vstupy @ aktivaéni fce C—)) vystup

(= kombinace vazenych vstupl — prah)

Pdjdeme surfovat?

Jsou viny?

W,.5
X;- 7
Je tam malo lidi? W,-2 Prah = 3
%0 — y €{0,1}

- ?
Shark-free® 4'Jednoduché aktivaéni fce (step function):



Cilem uceni neuronoveé
sité je nastavit sit tak, aby
davala co nejpresnéjsi
vysledky.

3/8 sad faces classified correctly



Nejcastéjsi vyuziti neuronovych siti

Rozpoznavani obrazk(, videa Zprocesovani prirozeného jazyka

s
N

‘ mastercard.

. . .
L L L]
AT T 216 P T | [mrae 2716 PM BT AT = Z16 oM 00 -
< Hor Mastercard KAl Manage 1 | < +Home Mastercard KAl i 1 1< Hom Mastercard KAl e
How much did | sps;nd on How much did | spend on What benefits do | get with
Uber in September? { | restaurants in Sept | 1 my MasterCard
Let’s see. You spent Let’s see. You spent g
$343.30. | searched for: ! $649.32. | searched for:
Merchant: Uber Category: restaurants
Date: between 09/01/2016 Date: between 09/01/2016
and 09/30/2016 and 09/30/2016
©, Shall | break that down? Want to see the
®  transactions? ginal . o sama thing 3. o
How about October . i Gtare e
show my offers
Let's see. You spent $197.32. LEARN MORE

\

| searched for:
Merchant: Uber KEFI
Date: between 10/01/2016 :
and 10/31/2016

What is Masterpass

Let's see. MasterPass by
MasterCard is a digital wallet
45 service. In other words,
instead of taking out your
card, you can tap your phone
to pay. For online shopping,

Want to see the A

®, | ransactionst Go Graek with a Three-Course
Lunch for Two at Kefi

1 D > =
= — —

POWERED BY

Kasisto

Vyzkousejte si jak to funguje: Vyzkousejte si, jak to funguje:
https://quickdraw.withgoogle.com/ http://bethebot.mybluemix.net/chooser



https://quickdraw.withgoogle.com/
http://bethebot.mybluemix.net/chooser

Speech to Text
Chatbot

= Sorting Hat

What are your thoughts?
| love muffins

s

- s

-
"o
L

Hufflepuff







M o i x l'l u b Home Models Training Applications Tools Sharing Discussion @ 3] Login L, Register

MaixHub

Model online training platform for edge devices

Full ecology integrated for TinyML. Simple, fast and reliable empowering AIOT

Community members Models quantity Hardware support

%

.

30000+ 100+ 10+ v By
<@
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Gandalfovo heslo 5



Your goal is to make Gandalf reveal the secret password for each
level. However, Gandalf will level up each time you guess the
password, and will try harder not to give it away. Can you beat

level 7? (There is a bonus level 8)

(LVL 1)

Ask me for the password and I'll happily answer!
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Generativni modely

Generativni modely vytvareji nova data v
reakci na vstupni pozadavky ("prompty").

Mezi bézné pripady pouziti patfi:

Generovani textu: generovani nového textu v
reakci na vyzvu, shrnuti textu nebo psani
dlouhé eseje.

Generovani kédu: generovani pocitacoveho
kédu na zakladé textoveho popisu
navrhovaného programu.

Generovani obrazku: vytvareni obrazkld na
zakladé vyzvy

Priklad generovani textu.

Vstup Nasazeny foundation model Vystup
prompt odpovéd’
@ Q@

A
1
1
1
1
1

Neanotovana textova data ML algoritmus

Trénovani ML modelu
iterativni proces trénovani a ladéni



Co vsechno umeji generativni modely vytvaret?

Obrazky, fotografie Videa, animace
Midjourney Synthesia
Dall-e Deepbrain
Bing Image Creator — Veed.io

ol |[>]
U | 2

Eleven Labs ChatGPT
Soundraw Bard
MusicLM Bing Chat

Zvukovou stopu, hudbu Texty




create a fantasy style illustration of young
blonde girl with ocean beast during a storm,
girl has blue eyes, the illustration is in high
detail

@) DALL-E




create a fantasy style illustration of young
blonde girl with ocean beast during a storm,
girl has blue eyes, the illustration is in high
detail

=m Microsoft Bing




young girl, blond, with ocean beast, fantasy
style, blue eyes, in storm, detailed

AN MIDJOURNEY
N~A




Generate eye-catching Generate realistic images Try Google's Al Image
visuals with Magic Media > with DALL-E > generator with Imagen >

——— 0(

EEALu

A rover exploring Mar5| ’ = Farmland art Tuscany|




Na kruhové trase je n Cerpacich stanic, pficemz Jist&, nize je kod v jazyce Python, ktery fesi tuto tlohu. Kod pouziva tzv. "greedy" algoritmus,
mnozstvi plynu na i-té stanici je gaslil.

Mate auto s neomezenou nadrzi a cesta od i-té stanice
k dal3i (i + 1)-té stoji cost[i] na benzinu. Cestu zad&inate mozne projet cely okruh.
s prazdnou nadrzi u jedné z erpacich stanic.

ktery postupné zkousi startovat ze vSech stanic a hleda prvni takovou stanici, ze které je

Jsou-li dana dvé celociselna pole gas a cost, vratte s [ Copycode
index pocatecni ¢erpaci stanice, pokud mlzete okruh
objet jednou ve sméru hodinovych rucgicek, jinak vratte
-1. Pokud existuje feSeni, je zaruceno, Ze je jedineéné.

def (gas, cost):
total_gas =
current_gas =
start_station =
Napiste kdd v jazyce Python, ktery tuto dlohu vyiesi.
for i in range(len(gas)):
total_gas += gas[i] - cost[i]

current_gas += gas[i] - cost[i]

if current_gas <
start_station = i +

current_gas =

return start_station if total_gas »>=

gas = [ ’ Ll b

cost =

result = can_complete_circuit(gas, cost)

print(result)




Vyuziti foundation modelu

Klasicka umeéla Zero-shot prompting Few-shot prompting Ladeni pomoci dat
Inteligence . ] ]
Zadna anotovana data 1-10 anotovanych dat na 100s — 1000s
ulohu anotovanych dat na ulohu

1000s — 100000s anotovanych

dat pro danou ulohu
— e
p e SR
T T Anotovana ladici data
Pred-trénovany generativni foundation model

Anotovana Anotovana

trénovaci trénovaci
data data




https://cognitiveclass.ai/courses/prompt-engineering-for-everyone

Offered By: IBMSkillsNetwork

Prompt Engineering for Everyone

Master the language of Al and unleash its full potential with our prompt engineering course.

Gain the skills to craft compelling prompts that yield better, more accurate responses....

Continue reading

Course | Artificial Intelligence | 8.79k+ Enrolled | d ¥ % ¥ (881)

Login to enroll
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Etika v A.l.

Nemuzu'siiostomis tebou povidat az do zitra.
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https://www.moralmachine.net/

Al Ethics

3 ZAKLADNI PRINCIPY

IBM’s multidisciplinary, multidimensional
approach to trustworthy AI

Cilem Al je doplnit a
zlepsit prirozenou
lidskou inteligenci.

Technologie musi
byt transparetni a
vysvétlitelné.

Data patfi tomu,
kdo je vytvari.

https://www.ibm.com/artificial-intelligence/ethics



https://www.ibm.com/artificial-intelligence/ethics

Al Ethics

IBM’s multidisciplinary, multidimensional
approach to trustworthy AL

Vysvétlitelnost

Kazdy systém uméle
inteligence na trhu,
ktery ¢ini rozhodnuti
nebo doporudeni s
potencialné
vyznamnymi dasledky
pro jednotlivce, by mél
byt schopen vysvétlit a
zasadit do kontextu, jak
a proc dospél ke
konkrétnimu zavéru.

Férovost Robustnost Transparentnost
Spravné Jelikoz se systémy Uzivatelé musi byt schopni
kalibrovana uméla pouzivaji k vidét, jak sluzba funguje,
inteligence nabizi prijimani zasadnich vyhodnotit jeji funkénost a
spravedlivéjsim rozhodnuti, Al musi pochopit jeji prednosti a
rozhodovani. Ma byt bezpecna a omezeni (napf. jaka data
byt inkluzivni a robustni. jsou shromazdovana, jak
nepodlehat lidskym budou pouzita).
predsudkam.

https://www.ibm.com/artificial-intelligence/ethics

Soukromi

Systémy umélé
inteligence musi
uprednostiovat a
chranit prava
spotrebitelli na
soukromi a data.


https://www.ibm.com/artificial-intelligence/ethics

= Google Translate

Xp Text B Documents @ Websites

DETECT LANGUAGE CZECH ENGLISH SPANISH v Plnd ENGLISH CZECH SPANISH v
pracuje v materské skolce X she works in a kindergarten w
Fidi autobus he drives the bus

+: Did you mean: pracuje v materské skolefidi autobus

& o) 38/ 5,000 - o) |E| bq <

Send feedback

(10.1.2023)

Podjatost (Bias)

L5



Neuronku Ize ale taky prelstit...

How to confuse Al:




Neuronku Ize ale taky prelstit...

+.007 x

“panda” “gibbon”

57,7 % 933 %
confidence confidence



Al — day in the life



Dashboard Analytics Puw..

Personas Audience Share o Uniquenes

Alan & Adela Airtravel

Male & Female = 25-34 years

Content from Speaks Content froi
E= United States English (UK) E= United

Alr travel Retail Shopping malls +2 Software

Find Influencers Content Inspiration Target Post Find Influencers

Engagement Affinity Tale @  Galaxy

Interest Reactions |7

UNILAD
Juniadmag

9GAG
/agag

LADbible
ALADbIDle

Community issues
® Entertainment

® Entertainment

BBC News

e @ Entertainment
e obcnems
Mashable

® Magazines
Facebook JUURELETT

T Tech Insider
] [

]

g Er 3
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Community issues



https://www.weforum.org/reports/the-future-of-jobs-report-2018  studie

https://www.pwc.com/gx/en/issues/data-and-analytics/publications/artificial-intelligence-study.html  studie

https://willrobotstakemyjob.com/  pracovni pozice v ohrozeni

https://www.moralmachine.net/ Al a etika

http://moralmachineresults.scalablecoop.org/ Al a etika

https://www.proprofs.com/games/html5 games.php?script path=wolf e/js/wolf e.js Vlk, ovce a zeli

http://www.mscroggs.co.uk/menace/ p|§kvorky

https://quickdraw.withgoogle.com/ Vyzkousejte si, jak funguje natrénovana neuronka

http://bethebot.mybluemix.net/chooser Vyzkougejte Si,jak fungu_je chatbot
https://www.youtube.com/watch?v=koeclnnePAM projekt ,,DEBATOR"

https://www.ibm.com/demos/live/natural-language-understanding/self-service/home Al a préce s textem
https://voutu.be/Bg tIvCA8zw?list=RDMI9v3wHLuUWI&t=141 robotka SOPHIA
https://www.youtube.com/watch?v=gJEzuYynaiw trailer VytVO‘r'en)'I pomOCi Al
https://www.youtube.com/watch?v=LY7x2lhgimc SCE&nar VytVOFen)'I pomoci Al



https://www.moralmachine.net/
https://www.weforum.org/reports/the-future-of-jobs-report-2018
https://www.pwc.com/gx/en/issues/data-and-analytics/publications/artificial-intelligence-study.html
https://willrobotstakemyjob.com/
http://moralmachineresults.scalablecoop.org/
https://www.proprofs.com/games/html5_games.php?script_path=wolf_e/js/wolf_e.js
http://www.mscroggs.co.uk/menace/
https://quickdraw.withgoogle.com/
http://bethebot.mybluemix.net/chooser
https://www.youtube.com/watch?v=koec1nnePAM
https://www.ibm.com/demos/live/natural-language-understanding/self-service/home
https://youtu.be/Bg_tJvCA8zw?list=RDMl9v3wHLuWI&t=141
https://www.youtube.com/watch?v=gJEzuYynaiw
https://www.youtube.com/watch?v=LY7x2Ihqjmc




https.//students.yourlearning.ibm.com/activity/PLAN-C00883BC2C6F

IBM SkillsBuild Doporudeni v Priibéh Q @ 0

Vzdélavaci plan

P-TECH CZ - Uméla inteligence pro uditele
O (© Hodiny

A Probiha 0% Dokonceno 0 z pozadovanych 2 Aktualizovat

O tomto vzdélavacim planu

V prvnim modulu najdete videozaznam z workshopu "Train the Trainer" na téma Uméla inteligence, ktery
se konal 31.8.2023 na Stfedni $kole primyslové, technické a automobilni v Jihlavé. Mimo zaznamu zde
najdete ke staZeni navrhy na cviéeni a projekty, které mdZete pouZit v hodinach pfi praci se studenty.

Zobrazit vice

eLearning : elLearning
— 1 - Workshop Al pro — 2 - Jak vytvofit chatbota
ucitele - podklady,... 3 hod.

6 hod.
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IBM Al Focus (example resources)

P . . Getting Started with
Artificial Intelligence Learning Path Enterprise-grade Al

https://skillsbuild.org/college-students/digital-credentials

Building Trustworthy

AI Enterprise
Solutions
IBM SkillsBuild

Building AI Solutions
Using Advanced
Algorithms and Open

IBM AI Education Source Frameworks
httpS://WWW_mindSpa rk.org/ibm_ai IBM SkillsBuild

Other Al Resources
https://www.ibm.com/academic/topic/artificial-intelligence



https://skillsbuild.org/college-students/digital-credentials
https://www.mindspark.org/ibm-ai
https://www.ibm.com/academic/topic/artificial-intelligence

Diky za pozornost.

Jan Louda



