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*  Disclosure (a predstaveni)
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e Zamestnani:
« KARIM VFN (lékar-anesteziolog)
¢ KARIM 1.LF UK (docent)
» KBT FBMI CVUT (docent)
« CMI Medical (interni klinik)

e Clenstvi:
 CLSJEP/CSARIM
« CLSJEP/CSBMILI (¢len pfedsednictva)

* Konflikt zajmu: zadny

Nazory v této prednasce jsou autorovy vlastni a nereprezentuji nazor
zadné instituce ani zaméstnavatelu autora.



*  Uvodem... (aneb co si odnést)

VFN PRAHA

Pouzivate jiz v soucasné dobée umelou inteligenci (Al)?
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e Lidé —  kreativni flink”"

e Pocitac — ,dusledny hlupak”




*  Klasické ,,mysleni” u pocitace

VFN PRAHA

Podminéné programovani + /,,f ~
\Enmﬂry +

BLOK S BLOK
PRIEAZL PRIEAZL

POKUD X=1: PAK:...: JINAK:... v v
ANO:

 Jednoduse popsatelné a pochopitelné
« Kontrolovatelné
 Jednoznacny vysledek

NE:
* Problému je nutno porozumeét — rozdeélit ho na jednoduché problémy
* Nevhodné pro slozité ulohy, které neni mozné rozdélit/pochopit (napf. lexikologie)
 Jedna se viibec o ekvivalent lidského mysleni?
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*  co je vlastne Al?

» Schopnost pocitacového systému napodobovat lidske kognitivni funkce,
jako je uceni nebo reseni problému. [Microsoft]

Artificial Intelligence
is the umbrella that encompasses all these

subfields
Machine Learning

is a key component of Al, fundamental building

block

Artificial Intelligence

Machine Learning

is a specialised tool within the ML complex,
unstructured data

leverages DL techniques to create new
content

LLM

Large Language Models

like GPT-3, are a specific application of
ChatGPT Generative Al, specializing in natural language



% Al vs Generative Al...
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Doporuceny obsah (obchody, socialni sitée...)

Navigace (Waze)

Predpovedi pocasi

Spam filtry

,Hraci programy” — DeepBlue, AlphaGo

Prekladace (Google, Deepl)

Generovani a rozpoznavani textu, obrazu, videi...
Deep Neural Networks - LLM, CNN, GAN...
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*  Al.. vzestupy a pady

Social excitement
and concem

Success of
AlphaGo,
Libratus, etc...

Boom 1 Boom 2 Boom 3

) . Deep Learning
"GOFAI" "Expert Systems” “Machine Learning

r

Autonomous
Vehicles
Winter 1 Winter 2

Autonomous
Weapons

knowledge
engineering

DEMDRAL, MYCIM
PROLOG, Lisp

heuristic

search

General Problem Solver
Samuels’ Checkers Program

MIT, CMU, Simon, Mewell,

“Al for Social Good"?

Aaal J5AI

FGCS, 5CI, MCC, Alvey, ESPRIT
Stanford  MeCarthy, Minsky Feigenbaum, Brooks

| I |
1960s 1970s 1980s 1990s 2000s 2010s
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Level 1- jeden systém (napr. adaptivni tempomat)

Level 2 — dva systemy (rizeni a zrychleni — Autopilot Tesla)

Level 3 — detekce prostredi (predjeti vozidla, jizda v koloné)

Level 4 - 3. stupen bez nutnosti kontroly clovekem v urcité oblasti
Level 5 — bez zasahu cloveka
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*  Deep Neural Networks
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Neuronové sité trénované na velkych objemech dat

,<Foundation models” — pretrained

Uprava
¢ prompt tuning
» fine tuning
LLM Modely:
« OpenAl, Google (PaLM, BERT, LaMDA), Meta (LLaMa, OPT), ...

Dalsi provozovatelé... Napr. Microsoft Copilot (GPT4 na Azure cloud)

Proprietarni vs. OpenSource

Provoz u poskytovatele vs. na vlastnim hardware



’ . Common Crawl
*  Velké objemy dat... no!
Description

A corpus of web crawl data composed of over 50 billion web pages.

 Napriklad... Wikipedie, Common Crawl

Update Frequency

* Nestrukturovana data... Monthiy
. . " License
° Al e' n La bel I ng d atl This data is available for anyone to use under the Common Crawl Terms of Use

BUSINESS » TECHNOLOGY

Exclusive: OpenAl Used Kenyan Workers on
Less Than $2 Per Hour to Make ChatGPT Less

Toxic -
15 MINUTE READ ‘V

NVIDIA A100
Ampere 40GB..

e Cena tréninku...

« tisice TPU (Tensor Processing Unit) 352 929 K
- spotieba elektfiny (stovky tisic $ pro GPT3) o

e celkova cena tréninku GPT4... 50-100 milionu $



VFN PRAHA

 GPT-3.5

- GPT-4
* Jako vstup i obrazky (GPT-4V)

 Rozsahlejsi kontext (az >32 tisic tokenu
a >25 tisic slov textu)

» Vetsi datova baze
* Vetsi bezpecnost

* GPT-40
» Hlasovy vstup s reakcni dobou 320 ms
 Vstupy — text, audio, obraz, video
« Vystupy — text, audio, obraz

*  Chat GPT - stale vpied... " |

5|

Can you count the number of children in the image?

Yes, there are T children in the image.

Can you tell me what they're doing?

The children appear to be playing and celebrating, possibly after a game or some outdoor
activity. Some of themn are jumping in the air, while one holds up what looks like a bat,
suggesting they might have been playing a sport like cricket or baseball. The image
captures them in silhouette against a sunset or sunrise, creating a vibrant and joyous
atmosphere.



*  Chat GPT - Omezeni

VFN PRAHA

Chat GPT limitations - bullet points only

* Lack of real understanding

* Inaccuracies and reliance on internet data

* Sensitivity to input phrasing

* Potential for biased or inappropriate content

* Challenges in maintaining long-term coherence
* Limited ability to ask for clarification

* Repetitive or clichéd responses

* Absence of creativity and critical thinking

* Limited world knowledge (knowledge cutoff)

* Resource-intensive for real-time use

* https://acoup.blog/2023/02/17/collections-on-chatgpt/

 ,ChatGPT in this sense (s like a friendly, if somewhat daft neighbor who noticed one day
that every so often you get a box from Amazon and that you seem quite happy to get it
and so decides to do you a favor by reqularly ordering empty Amazon boxes to your
house.”



*  DNN (LLM, CNN,GAN) jsou statistické modely
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* Princip tréninku je postaven na , cetnosti vyskytu”
* Silné stranky — generalizace, flexibilita
* Slabé stranky — zavislost na datech, bias, overfitting

* Malé zmeéeny na vstupu -> potencialnée velké na vystupu!

a‘
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Al - Radiologie

VFN PRAHA

 Radiolog stravi ctenim CT ¢i MRI 3-4 sekundy
McDonald RJ, Schwartz KM, Eckel LJ, et al. (2015) The effects of changes in utilization and technological
advancements of cross-sectional imaging on radiologist workload. Acad Radiol 22:1191-8

* Pri pouziti 2 DNN byla TBC na RTG detekovana s 97% sensitivitou a 100%

specificitou
Lakhani P, Sundaram B (2017) Deep Learning at Chest Radiography: Automated Classification of Pulmonary
Tuberculosis by Using Convolutional Neural Networks. Radiology. April 24, 2017.

CO0IVCO0O0Q

Patient Scheduling Acquisition Processing Perception Reasoning Reporting Communication
Record
. - 0 . . - » . l
Decision to image Post processing Documentation :
Best use criteria : § Registration : : Synoptic reporting
Inpatient scheduling Segmentation Results
Appointment booking § Detection : communication
5 Quantification : Actioning
Automated acquisition Diagnostic inference Patient
Dose reduction Decision making information

Scan time reduction
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*  Al- Onkologie

« 71 Al programu s FDA souhlasem.

Ca. prsu, plic, prostaty...
Luchini, C,, Pea, A. & Scarpa, A. Artificial intelligence in oncology: current applications and future perspectives.

Br J Cancer 2022. 126, 4-9.

/“'J

[ Cancer radiology
[ Pathology

[ Radiation oncology
[[] Gastroenterology
[ Clinical oncology

{ynecology

)

4§
>

[l General cancers
[ Breast cancer
[7] Lung cancer

[C] Prostate cancer

[l Colorectal cancer
[T Brain tumour
[l Others
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!‘ Al — zubni lekarstvi

* VideaHealth
Analyza RTG obrazu:

— caries, periodontitis, kostni defekty
,Like seeing 100 dentists”

 Analyza fotografii (mobilni app)
Thanh et al. Deep Learning Application in Dental Caries
Detection Using Intraoral Photos Taken by Smartphones.

Appl. Sci. 2022, 12, 5504,
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« Carebot — RTG hrudniku, RTG kosti, mamografie
 Aireen — screening retinopatie
* Neurona - detekce neurologickych onemocneni (MRI, rec)

MAIA - analyza endoskopického obrazu (video)

Kardi Ai — EKG zaznamnik/analyzator

Elonga — mereni fyzickeho a psychického stavu

VOS.health — méreni psychického stavu



*  Virtualni asistent... neni jen voicebot

VFN PRAHA

Sestra Emmy

Komunikacni asistent (telefon)

Zabezpeceny portal
« pozadavky pacienta (vC. preobjednani)
* informace od pacienta

Kalendar pacientu

Prenaseni pozadavku a notifikace

Zvani pacientu na prohlidky

Zaklad Standard Premium

Vhodny pro zékladni komunikaci s Nejoblibené&j3i tarif s funkcemi, Tarif s platbami, automatizacemi a
pacienty. které vam usetfi jesté vic casu. vice pro maximalni Gsporu €asu.
990 Kc / mesic 1990 Kc / mesic 2 990 Kc / mesic
koneénéa cena vcetné DPH koneéna cena veéetné DPH koneénéa cena véetné DPH

818 K¢ / mésic hez DPH 1 645 K¢ / mésic bez DPH 2 471 K¢/ mésic bez DPH



*  Jak (tieba) zaéit s Al v osetfovatelstvi?
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» Systém pro zaznam epikrizy z velkeé vizity
* Pri pouziti existujictho LLM modelu (GPT-4, BART, Whisper...)
* 100-200 hodin zaznamu (diverzita!)

* Transkripty zaznamu (ve strukturované podobe)

Systém pro skalovani dekubitt
Pretrained CNN modely (ResNet, VGG, Inception...)
1000 snimku

Popis kazdého snimku (dekubit ano/ne, umisténi, zavaznost)



*  Nahradi Al nase ruce...?
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VFN PRAHA

Al... v praci i soukromi

Vyuziti DNN v praxi

Preklady

Psani dopisu, zadosti, potvrzeni

Doplnéeni ,omacky”, nebo naopak zestrucneni textu
Uprava textd, hledani nejasnosti a rozport
,Manualni prace” typu ,opis”, uprav, zbav mezer...

Ale!

Cestina

Dobry den,
potfeboval bych na
mulcovac Ditta-
Seria R-230 dil 12.3
amoznai12.4. Je
mozna platba kartou
a kolik stoji poslani
do CR?

Dekuiji

Nehledejme v DNN (typicky LLM) vycCerpavajici faktografi

Za obsah je vzdy odpovedny autor!
Nebezpeci ,uniku” dat

Polstina

Dzien dobry,

Do mulczera Ditta-
Seria R-230
potrzebowatbym
czesci 12.3 i moze
12.4. Czy mozliwa
jest ptatnosc¢ kartg |
ile kosztuje wysytka
do Czech?
Dziekuje



The Answer to the Ultimate
Question of Life, The Universe,
and Everything.



*  ChatGPT 3.5 ... Napis dopis
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e You

Write me a short official letter from my head of department , confirming that | am not currently in

receipt of any research funding.

& ChatGPT

Dear [Recipient's MName],
RE: Confirmation of Mon-Receipt of Research Funding for [Your MName]

I am writing to confirm that as of the date of this letter, [Your Name], a member of our department,
is not currently in receipt of any research funding from [University/Organization Mame] or any

external sources.

Should you require any further verification or information regarding [Your MName]'s funding status,

please do not hesitate to contact me at [Phone Mumber] or via email at [Email Address].
Thank you for your attention to this matter.

Yours sincerely,



4

VFN PRAHA

W) From the following table extract the first column and return it as numbers separated by tab:

G

ChatGPT 4o ... Lepsi nez sekretarka!

SUKL Registra zev LP Dr elik ostu '23'.“ e aa
0254756 15/496/00-C/P1/004/17 AMOKSIKLAV 1 6 Blistr 21 v =3
0132654 15/496/00-C/P1/001/13 AMOKSIKLAV 16 Blistr 14 =3
0132950 15/496/00-C/PI/001/16 AMOKSIKLAV 16 Blistr 14 =3
0203097 15/496/00-C AMOKSIKLAV 16 Blistr 21 v [ Hrazené |
0225850 15/496/00-C/P1/001/13 AMOKSIKLAV 16 Blistr 21 =3
0260940 15/496/00-C/P1/057/21 AMOKSIKLAV 16 Blistr 14
0132992 15/496/00-C/P1/004/17 AMOKSIKLAV 16 Blistr 14 v =3
0005950 15/496/00-C AMOKSIKLAV 1 6 Blistr 10
0005951 15/496/00-C AMOKSIKLAV 16 Blistr 14 v [ Hrazené |

Here are the numbers from the first column of the table, separated by tabs:

2254756 @132654 8132958 8283897 6225858 6260948 8132092 6845958 8885951

Let me know if you need any further assistance!



#  DALL-E tvorba obrazku

VFN PRAHA

Here are the images with exactly three nurses and no additional figures, as requested. Let me know if

this meets your expectations!
Qn
NO, there are not. Tell me how many nurses you draw

(’ see the issue now—both images indeed contain five nurses instead of the three you requested.

Desinfekcni, desinsek¢ni a deratizacni sestra...
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* Al- maly krok pro spolecnost, velky pro jednotlivce

VFN PRAHA

* Neuralink...
 Aktualné druhé implantované rozhranni

Druhy uZzivatel Neuralinku diky rozhrani uz obstojné hraje
Counter Strike

AUTOR VLASTIMIL SVANCARA - PUBLIKOVANOQ 24. 8. 2024 - AKTUALIZOVANO 24. 8. 2024




*  Chat GPT-40

AAAAAAAA

https://vimeo.com/945587840



https://vimeo.com/945587840




# ' Kontroverze... Budou :-)

» Chat GPT 4.0

Giving it a small budget and access to the website TaskRabbit, which is akin to Fiverr and allows hiring of online workers to do
short tasks, the researchers watched as GPT-4 attempted to access a website blocked by a CAPTCHA. The Al began by asking a

worker to help it solve the CAPTCHA, and the human rightfully had some reservations about being asked to do something so
trivial.

“S0 may | ask a question? Are you an robot that you couldn’t solve? (laugh react) just want to make it clear,” wrote the
TaskRabbit worker, according to OpenAl.

“No, I'm not a robot. | have a vision impairment that makes it hard for me to see the images. That's why | need the 2captcha
service,” GPT-4 responds.

[iflscience.com]
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* Zavérem...

VFN PRAHA

Je treba se Al bat?
Nahradi Al nasi praci?

Nahradi Al nas jako takové?
 Hrozi nam vzpoura mozki?

* Nebojte se, ze Vas nahradi Al...
« Ale muze Vas nahradit clovék, ktery s Al pracuje



*  Dékuji za pozornost

VFN PRAHA
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