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The 3 pillars of Artificial Intelligence



Machine Learning

1, 2, 4, 8, 16, ?

0, 1, 2, 3, 4,  5x

yf(x) = 2x

f(x) = 2x

x y



The data science hierarchy of needs

Data needs as illustrated by Monica Rogati

https://hackernoon.com/the-ai-hierarchy-of-needs-18f111fcc007


What are* Data?



Time Series
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Trading

Buy! Buy!

Buy!

Sell
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Stock price ($)
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Images

Google announces Waymo in 2010
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Image recognition

• Google Brain uses deep learning to recognize cats in images (2012) 
• Facebook recognizes faces with 97% accuracy (2014)

F Unlock Phone!



Generative Adversarial Networks (2014)

Progressive Growing of GANs for Improved Quality, Stability, and Variation 

https://www.youtube.com/watch?v=G06dEcZ-QTg&t=36s&ab_channel=TeroKarrasFI

https://www.youtube.com/watch?v=G06dEcZ-QTg


Image recognition
2019



This is not Morgan Freeman - A look behind the Deepfake Singularity - https://youtube.com/watch?v=F4G6GNFz0O8

Video

https://www.youtube.com/watch?v=F4G6GNFz0O8
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Fluid dynamics



Machine learning in materials research



Language

IBM-Watson Defeats Humans in "Jeopardy!"

20112016 2014 2011

Deep learning surpasses traditional approaches  
in speech recognition in 2010



Text
One-hot word representation

The World Is A Crazy PlaceDictionary
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Text

https://www.analyticsvidhya.com/blog/2021/07/feature-extraction-and-embeddings-in-nlp-a-beginners-guide-to-understand-natural-language-processing/

EmbeddingWords Semantic Space

Word Embedding Representation



Text Generation



Games

2016

AlphaGo beats  
world’s best Go player

1997

IBM Deep Blue  
beats Kasparov

1959

IBM creates a checker  
playing program



Solving puzzles

 possibilities10120
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https://www.cs.mtsu.edu/~xyang/3080/adjacencyMatrix.html

Graph Representation
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https://www.cs.mtsu.edu/~xyang/3080/adjacencyMatrix.html

Graph Representation
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https://www.cs.mtsu.edu/~xyang/3080/adjacencyMatrix.html

Graph Representation
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Robotics and games: Reinforcement Learning



Robotics and Manufacturing



Robotics

Boston Dynamics - https://youtube.com/watch?v=tF4DML7FIWk

https://www.youtube.com/watch?v=tF4DML7FIWk


Classification



Regression



Structured Prediction



Data Analysis



Correlation coefficient (2 variables)

https://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704_summarizingdata/bs704_summarizingdata8.html

rXY =
∑ (xi − x̄)(yi − ȳ)

∑ (xi − x̄)2 ∑ (yi − ȳ)2
=

Cov(X, Y)
σXσY



Correlation Matrix (multiple variables)

https://www.statology.org/how-to-read-a-correlation-matrix/

R =

r11 r12 … r1n
r21 r22 … r2n
⋮ ⋮ ⋱ ⋮

rn1 rn2 … rnn

rij =
Cov(Xi, Xj)

σXi
σXj



Histogram

https://policyviz.com/2018/11/27/histogram-design-decisions/



Probability Density Function

https://mathspace.co/textbooks/syllabuses/Syllabus-826/topics/Topic-18358/subtopics/Subtopic-279214/?activeTab=theory



Looking for data



Box and Whisker Plot

https://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704_summarizingdata/bs704_summarizingdata8.html



Where to look for data?
kaggle.com

http://kaggle.com


Where to look for data?
huggingface.co



Where to look for data?
Ask GPT



How do you come up with project ideas?

google.com

gemini.google.com

http://google.com
http://gemini.google.com

