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Where are we?

source: https://www.datasciencecentral.com/profiles/blogs/artificial-intelligence-vs-machine-learning-vs-deep-learning

https://www.datasciencecentral.com/profiles/blogs/artificial-intelligence-vs-machine-learning-vs-deep-learning


(un)supervised



Supervised learning

source: https://srconstantin.wordpress.com/2017/01/28/performance-trends-in-ai 

https://srconstantin.wordpress.com/2017/01/28/performance-trends-in-ai/


Perceptron

source: https://towardsdatascience.com/introducing-deep-learning-and-neural-networks-deep-learning-for-rookies-1-bd68f9cf5883

https://towardsdatascience.com/introducing-deep-learning-and-neural-networks-deep-learning-for-rookies-1-bd68f9cf5883


Fully connected layer

source: http://cs231n.github.io/convolutional-networks/

https://cs231n.github.io/convolutional-networks/


Gradient descent

source: https://www.youtube.com/watch?v=5u4G23_OohI 

https://www.youtube.com/watch?v=5u4G23_OohI


Clustering

source: http://scikit-learn.org/stable/modules/clustering.html source: http://www.sthda.com/english/wiki/print.php?id=246

https://scikit-learn.org/stable/modules/clustering.html
https://www.sthda.com/english/wiki/print.php?id=246


Manifold learning

source: http://scikit-learn.org/stable/modules/manifold.html

https://scikit-learn.org/stable/modules/manifold.html


T-SNE (2008)

t-distributed Stochastic Neighbour 
Embedding

Visualization of high-dimensional data

source: http://scikit-learn.org/stable/modules/manifold.html

https://scikit-learn.org/stable/modules/manifold.html


Deep learning



Each layer learns something

sources: https://srconstantin.wordpress.com/2017/01/28/performance-trends-in-ai/, https://www.clarifai.com/technology

https://srconstantin.wordpress.com/2017/01/28/performance-trends-in-ai/
https://www.clarifai.com/technology


Recent rise of deep learning

source: https://srconstantin.wordpress.com/2017/01/28/performance-trends-in-ai 

https://srconstantin.wordpress.com/2017/01/28/performance-trends-in-ai/


Different problems



Natural language object retrieval
https://arxiv.org/pdf/1511.04164.pdf



Semi-supervised representation learning - Word2Vec

source: https://www.tensorflow.org/tutorials/word2vec

https://www.tensorflow.org/tutorials/word2vec


Google Translate model (2017)

source: https://blog.statsbot.co/deep-learning-achievements-4c563e034257

https://blog.statsbot.co/deep-learning-achievements-4c563e034257


Reinforcement learning



Idea behind Reinforcement Learning

source: https://en.wikipedia.org/wiki/Reinforcement_learning

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


Reinforcement learning in games

source: https://leonardoaraujosantos.gitbooks.io/artificial-inteligence/content/deep_reinforcement_learning.html

https://leonardoaraujosantos.gitbooks.io/artificial-inteligence/content/deep_reinforcement_learning.html


Training RL models

source: https://leonardoaraujosantos.gitbooks.io/artificial-inteligence/content/deep_reinforcement_learning.html

https://leonardoaraujosantos.gitbooks.io/artificial-inteligence/content/deep_reinforcement_learning.html


Quake 3 Arena (2018)

source: https://www.theverge.com/2018/7/4/17533898/deepmind-ai-agent-video-game-quake-iii-capture-the-flag

https://www.theverge.com/2018/7/4/17533898/deepmind-ai-agent-video-game-quake-iii-capture-the-flag


Deep or dumb?



Data leaks





Train vs inference / model testing
https://ui.adsabs.harvard.edu/abs/2
021arXiv210106010B/abstract



Why is it worth knowing?

- Multidisciplinary

- Perhaps leads to general AI in the next decades

- Useful in science

- Lack of ML oriented referees, bad ML papers in astronomy



Software



Languages



Python data toolkit

Scipy
scientific computing

Numpy
vectors and matrices

Pandas
working with data

Seaborn
powered-up visualizations

Jupyter notebooks
science oriented environment

Matplotlib
visualizations

Anaconda
“One to rule them all”



Machine learning tools in Python

scikit-learn
general purpose ML

Scikit image
image processing

OpenCV
image processing

NLTK
natural language processing

Librosa
working with audio



Deep learning libraries in Python

VS



Deep learning example



Transfer learning



Where to next?

1. Kaggle courses and playground competitions
https://www.kaggle.com/learn/overview

2. Coursera
https://www.coursera.org/learn/machine-learning

https://www.kaggle.com/learn/overview
https://www.coursera.org/learn/machine-learning


Examples



Classification https://ui.adsabs.harvard.edu/abs/2
021arXiv210106010B/abstract



Photometric redshifts https://ui.adsabs.harvard.edu/abs/2
021arXiv210106010B/abstract



Supernovae variables
https://arxiv.org/pdf/1603.00882.pdf



Exoplanets
https://www.cfa.harvard.edu/~avanderb/kepler90i.pdf



Glitches in LIGO
https://inspirehep.net/literature/1487487



Anomalies
https://ui.adsabs.harvard.edu/abs/2
020arXiv201208082S/abstract



Thank you! Questions?


