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Recap!



Goal: Take as input data from satellites, predict carbon dioxide

Idea 1: Take all of the data as input, make it look like an image, use 
CNNs to learn to output carbon monoxide amounts

https://newton-climate.github.io/#research



Other Types of Structured Data Types

Molecule Data

Code GraphsPoint Clouds (from LIDAR)

Microwave Background Radiation





Geometric Deep Learning

• We turned to convolutions for image data to give our networks 
“spatial reasoning”

• By Explicitly modelling the relationship of our data, we can 
achieve better results

• Geometric Deep Learning is the subfield of DL dedicated to 
learning representations of structured data.





Extending Convolutions to Manifolds

A circle is a manifold in 2D 
(like a sphere or taurus in 3D)

For every point on the manifold, 
connect it to “close” points

What data structure does this lead to?





Node Prediction

Each node v has a learned representation 𝑧𝑣, we can learn a fully-
connected layer to go from features 𝑧𝑣  to output

𝑓 𝑧𝑣 = 𝜎(𝑊𝑧𝑣)



Link Prediction

Learn a function that takes two nodes as input and predicts the 
presence (or absence) of an edge

𝑓 𝑧𝑣, 𝑧𝑢 = 𝜎(𝑊(𝑧𝑣⊙ 𝑧𝑢))

Element-wise product















See you on Friday!


