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Zastosowania ML

Applications of Machine Learning ("
N

Image & Speech

Recognition Classification

Medical Diagnosis - Prediction
Statistical Arbitrage e Extraction

Learning Associations Regression

Obecnie ML do wszystkiego ...

v' Zintegrowane pakiety programéw z elementami ML do data mining.
v" Analiza obrazéw i sygnatéw.

v" Sterowanie: automatyczny kierowca/pilot/czotg ...

v" Analiza tekstow.



Al Virtual Artist

AIVA — Al Virtual Artist, member of author's rights society (SACEM), 206 works.
AIVA YouTube channel, Youtube , Letz make it happen", Op. 23
SoundCloud channel

Spotify and Apple channel
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https://www.aiva.ai/about
https://repertoire.sacem.fr/resultats?filters=parties&query=aiva#searchBtn
https://www.youtube.com/channel/UCykVChITx5kqBoGkzfz8iZg
https://www.youtube.com/watch?v=H6Z2n7BhMPY
https://www.youtube.com/watch?v=H6Z2n7BhMPY
https://www.youtube.com/watch?v=H6Z2n7BhMPY
https://www.youtube.com/watch?v=H6Z2n7BhMPY
https://www.youtube.com/watch?v=H6Z2n7BhMPY
https://www.youtube.com/watch?v=H6Z2n7BhMPY
https://www.youtube.com/watch?v=H6Z2n7BhMPY
https://soundcloud.com/user-95265362
https://soundcloud.com/user-95265362
https://open.spotify.com/artist/785Ystnoa1blYHi5DmBcqp
https://itunes.apple.com/us/album/genesis/id1193203860

Methods: NN for images

Feature representation

: 3rd layer
Input data ’ - “Objects”

' p -

2nd layer
“Object parts”
1st layer

" Edgesﬂ

Lee et al., ICML 2009;
CACM 2011

Pixels

IBM an introduction to deep learning



https://developer.ibm.com/learningpaths/get-started-with-deep-learning/an-introduction-to-deep-learning/

Methods: Deep NN for images

Feature maps

Convolutions Subsampling Convolutions Subsampling Fully connected

Small patches of image (ex. 5x5 pixels) are filtered through receptive
fields in convolution operation, creating elementary features,
combined together using sampling, and again filtered to generate
more complex features.

Finally generated features are analyzed to determine image category.



Methods: NN for images

Feature representation

3rd layer

Input data “Objects”

R ED = Object parts
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Feature maps

Convolutions

Subsampling Convolutions

Subsampling Fully conn



Superresolution




The ability to accurately
predict protein structures
from their amino-acid
sequence will vastly
accelerate efforts to
understand the building
blocks of cells, and enable
quicker and more
advanced drug discovery.

AlphaFold using deep
neural networks has made
great improvement,

2/3 of predicted structures is
equivalent to experimental!
Nature, 30.11.2020

STRUCTURE SOLVER

DeepMind’s AlphaFold 2 algorithm significantly
outperformed other teams at the CASP14 protein-
folding contest — and its previous version’s
performance at the last CASP.
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https://www.nature.com/articles/d41586-020-03348-4

Generative art

,Generative art” in Wikipedia

http://en.wikipedia.org/wiki/Generative art
http://www.random-art.org

http://www.solaas.com.ar/dreamlines/p5/
http://www.jhlabs.com/java/art.html

Yuki singing animated avatar, first digital idol
from Japan!



http://en.wikipedia.org/wiki/Generative_art
http://www.random-art.org/
http://www.random-art.org/
http://www.solaas.com.ar/dreamlines/p5/
http://www.jhlabs.com/java/art.html
https://poserdazfreebies.miraheze.org/wiki/Terai_Yuki_2
https://poserdazfreebies.miraheze.org/wiki/Terai_Yuki_2

Aaron Painter

Harold Cohen has asked about minimal requirements that should be fulfieled to
call something art painting, and created in 1973 Aaron robotic artist.



https://en.wikipedia.org/wiki/AARON

Aaron examples

Meeting On Gauguin's Beach, Aaron, with Decorative Panel, 1988
Oil 1992

Basic principles of composition + randomization. See more here.



http://aaronshome.com/aaron/index.html

Aaron In museums
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Liberty & Friends, 1985 Mural, Capitol
Ink Children Museum 1980





https://www.nextrembrandt.com/
https://www.nextrembrandt.com/
https://www.nextrembrandt.com/
https://www.nextrembrandt.com/
https://www.nextrembrandt.com/

SO S L A

https://deepart.io/latest/ Deep Neur{alﬁl\'letworks, Deep Dream,
LA Gatys, AS Ecker, M Bethge, A Neural Algorithm of Artistic Style (2015)



https://deepart.io/latest/
https://deepart.io/latest/

Examples of Deep Art

ke
N

https://deepart.io/latest/ Deep Art,

LA Gatys, AS Ecker, M Bethge, A Neural Algorithm of Artistic Style (2015)


https://deepart.io/latest/
https://deepart.io/latest/

Google Deep Dream/Deep Style i Generator,

LA Gatys, AS Ecker, M Bethge, A Neural Algorithm of Artistic Style (2015)


https://www.instagram.com/deepdreamgenerator/
https://www.instagram.com/deepdreamgenerator/
https://www.instagram.com/deepdreamgenerator/
https://www.instagram.com/deepdreamgenerator/
https://www.instagram.com/deepdreamgenerator/
https://www.instagram.com/deepdreamgenerator/
https://www.instagram.com/deepdreamgenerator/
https://deepdreamgenerator.com/gallery

Generative music

»,Popcorn”, Hot Butter hit from 1969,

Created through computer analysis of various melodies.

Computer helping human musicians.

Musicians learn by hearing and anlyzing.
Why computers should not do the same? With access to all music in the world?

Algorithmic music: John Cage, lannis Xenakis ...
http://en.wikipedia.org/wiki/Algorithmic music

Lucasfilm Games' gra Ballblazer (1982) uzywata komputerowej improwizacji
jazzowej, Xbox improwizuje na zadane tematy.

Generative music: Brian Eno started to experiment in 1975!
http://en.wikipedia.org/wiki/Generative _music

Examples of generative music:
http://imusic.ci.qut.edu.au/jmMusic.html



https://www.youtube.com/watch?v=YK3ZP6frAMc
http://en.wikipedia.org/wiki/Algorithmic_music
http://en.wikipedia.org/wiki/Generative_music
http://jmusic.ci.qut.edu.au/jmMusic.html
http://jmusic.ci.qut.edu.au/jmMusic.html

From images to music

Can music be composed converting images?

Example: finish “metacomposer” Lauri Grohn:
Synestesia Software Music

,| want to show that in future computers may compose as well as people”.

Turku Archipelago, Fog, Sakura — interesting
compositions!
Can computer really ,fee

III

music?
Greta ist trying ...



http://www.synestesia.com/2007/arsnet07.html
http://www.synestesia.com/2007/arsnet07.html
../Academia%20Copernicana/Turku%20Archipelago.lnk
../Academia%20Copernicana/Turku%20Archipelago.lnk
../Academia%20Copernicana/Greta-emotions-music.lnk
../Academia%20Copernicana/Greta-emotions-music.lnk
../Academia%20Copernicana/Greta-emotions-music.lnk
../Academia%20Copernicana/Greta-emotions-music.lnk
../Academia%20Copernicana/Muzyka/gretamusic.avi

Flow Machines

by Sony CSL

(] . _ . - . .
Jaddy s Lar: a song composed by Artificial Intelligence - In the style of the Beatles

http://www.flow-mac g
hines.com

Software that learns.

What is programmed
is only the motivation
to learn!

Learning to Create
(Lrn2Cre8) EU FP7

Project



http://www.flow-machines.com/
http://www.flow-machines.com/
http://lrn2cre8.eu/
http://lrn2cre8.eu/

ML main repositories

OpenAl-cookbook

Hugging Face

Futurepedia

Ozobot that can teach lessons to individuals about coding.

Best Github projects in data science and machine learning.

Human-machine collaboration in scientific research.

Prompt engineering examples:
https://anakin.ai/blog/chatgpt-prompt-engineering/

Book

Illustrated transformer



https://huggingface.co/
https://www.futurepedia.io/
https://ozobot.com/stem-education
https://bigdata-madesimple.com/a-list-of-best-data-science-machine-learning-projects-at-github/
https://bigdata-madesimple.com/a-list-of-best-data-science-machine-learning-projects-at-github/
https://bigdata-madesimple.com/a-list-of-best-data-science-machine-learning-projects-at-github/
https://hms.harvard.edu/news/ais-next-wave
https://hms.harvard.edu/news/ais-next-wave
http://jalammar.github.io/illustrated-transformer/
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Examples of Al applications

Forbes: 27 Incredible Examples of Al and Machine Learning

in practice: Hello Barbie, Coca-Cola bot, Heineken bot.

Botsify - bot assistants, from FAQ bots to tutoring bots.
Mika - Al math tutor for higher education.
Snatchbot for teachers, for classroom.

Ozobot that can teach lessons to individuals about coding.
Chef Watson from IBM

Project Malmo, Al in virtual reality.

Google Semantris (word association);
Talk to Books, Cyborg Writer,

Best Github projects in data science and machine learning.

Image restoration. deblurring, sharpening: Topaz Labs.

Shared autonomy: 3™ wave Al (industrial)

Human-machine collaboration in scientific research.



https://www.forbes.com/sites/bernardmarr/2018/04/30/27-incredible-examples-of-ai-and-machine-learning-in-practice/
https://www.bernardmarr.com/default.asp?contentID=730
https://www.bernardmarr.com/default.asp?contentID=1280
https://www.bernardmarr.com/default.asp?contentID=1210
https://botsify.com/education-chatbot
https://www.carnegielearning.com/products/software-platform/mika-learning-software/
https://snatchbot.me/education
https://ozobot.com/stem-education
https://www.bernardmarr.com/default.asp?contentID=1369
https://www.bernardmarr.com/default.asp?contentID=1369
https://www.microsoft.com/en-us/research/project/project-malmo/
https://research.google.com/semantris/
https://books.google.com/talktobooks/
https://books.google.com/talktobooks/
https://cyborg.tenso.rs/
https://bigdata-madesimple.com/a-list-of-best-data-science-machine-learning-projects-at-github/
https://bigdata-madesimple.com/a-list-of-best-data-science-machine-learning-projects-at-github/
https://bigdata-madesimple.com/a-list-of-best-data-science-machine-learning-projects-at-github/
https://topazlabs.com/shop/
https://www.thirdwave.ai/
https://www.thirdwave.ai/
https://www.thirdwave.ai/
https://hms.harvard.edu/news/ais-next-wave
https://hms.harvard.edu/news/ais-next-wave

Al In art

This Person Does Not Exist artificial faces.

Open Al Dall-e2, od opisu do obrazu
Digital Humans.

The First Thinking Sculpture: Inspired by Gaudi, by Watson.

Autodraw, drawing from poor sketch.
Al artwork sells for $432,500 (12/2018); now selling NFT tokens
10 Amazing Examples Of How Deep Learning Al Is Used

15 examples of Al in marketing.

Reports on Al: The European Artificial Intelligence landscape,
EU Digital Transformation 2021-27 plans
Communication: Artificial Intelligence for Europe

Digital Poland: Al strategies (in Polish)
My Flipboard Art & Al and Flipboard Al-CI-ML



https://thispersondoesnotexist.com/
https://openai.com/dall-e-2/
https://medium.com/s/story/everything-you-need-to-know-about-digital-humans-aaa4c73b7b04
https://www.youtube.com/watch?v=fuZiZtmkRX4
https://www.autodraw.com/
https://www.christies.com/features/A-collaboration-between-two-artists-one-human-one-a-machine-9332-1.aspx
https://www.forbes.com/sites/bernardmarr/2018/08/20/10-amazing-examples-of-how-deep-learning-ai-is-used-in-practice
https://econsultancy.com/15-examples-of-artificial-intelligence-in-marketing/
https://ec.europa.eu/digital-single-market/en/news/european-artificial-intelligence-landscape
https://ec.europa.eu/digital-single-market/en/news/european-artificial-intelligence-landscape
https://ec.europa.eu/commission/sites/beta-political/files/budget-june2018-digital-transformation_en.pdf
https://ec.europa.eu/digital-single-market/en/news/communication-artificial-intelligence-europe
https://www.digitalpoland.org/assets/reports/Strategie%20Rozwoju%20AI%20%E2%80%93%20digitalpoland.pdf
https://flipboard.com/@wlodzislaw/art-music-ai-brain-ih9t1m8py
https://flipboard.com/@wlodzislaw/ai-ci-ml-q2dhj0nuy

Computational Creativity

6 Al Tools for music generation

AIVA — Al Virtual Artist, registered in France with an author's rights society
(SACEM), many compositions in different styles.
AIVA YouTube channel and SoundCloud channel.

Google Magenta for music, CNET news.

Deep Art: https://deepart.io/
27 Incredible Examples Of Al And Machine Learning In Practice

What's the purpose of humanity if machines can learn ingenuity? (extract
from Marcus Du Sautoy’s book, The Creativity Code).

Open Al Research and Google Deepmind



http://www.asimovinstitute.org/analyzing-deep-learning-tools-music/
http://www.asimovinstitute.org/analyzing-deep-learning-tools-music/
http://www.asimovinstitute.org/analyzing-deep-learning-tools-music/
http://www.asimovinstitute.org/analyzing-deep-learning-tools-music/
https://www.aiva.ai/about
https://www.youtube.com/channel/UCykVChITx5kqBoGkzfz8iZg
https://soundcloud.com/user-95265362
https://soundcloud.com/user-95265362
https://www.youtube.com/watch?time_continue=9&v=3OEmzI52stk
https://deepart.io/
https://deepart.io/
https://www.forbes.com/sites/bernardmarr/2018/04/30/27-incredible-examples-of-ai-and-machine-learning-in-practice/
https://www.wired.co.uk/article/marcus-du-sautoy-book-extract-creativity-code
https://openai.com/research/
https://www.deepmind.com/research

