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deep learning era
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learnable task-specific features
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NIPS 2017 tutorial on geometric deep learning (>2000 participants)




Faceshift (acquired by Apple in 2015)
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Images: Faceshift
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Convolutional neural network on surfaces

Boscaini, Masci, B, Vandergheynst 2015
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Deformable 3D shape correspondence learned with intrinsic CNN

Monti, Boscaini, Masci, Rodola, Svoboda, B 2017
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Monti, Boscaini, Masci, Rodola, Svoboda, B 2017






Safe spaces for South Synthetic Notch receptors Dietary fiber fights
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e Onsocial media,
\false news beats the truth By calling #migrants to desecrate the Basilica of St. Denis, Necropolis of our Kings,

SO
pp. 1094 & 1146

"unsubdued France" and the far-left show that, in their immigrationist madness, they are
ready to trample our civilization and desecrate a place of historical worship. Unworthy
Mip
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CAP @CAP741776

| am a Conservative American Patriot
(CAP) who is totally fed up with
Liberalism's screwed up moral compass
and erosion of American traditional values.

Pm @Pmbellamy
Marine présidente, Macron retourne
travailler au guichet de ROTHSCHILD

Vaness' @van83720
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Did 'Muslim Migra. ' Attac’ cCatholic Church?
A video of pro-migrant . ¢’ being removed from the
Basilica of Saint-Denis in ace was shared with the
inflammatory and incor’ . C that it shows Muslim
immigrants attacking 2 urch.

By calling #migrantsto~ ‘e the Basilica of St. Deniz, Necropolis of our Kings,

"unsubdued France"ai || left show thzt, in their imn igrationist madness, they are

ready to trample our ciw. . and desecrat: a place of ~ al worship. Unworthy
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US Patent 15006694; multiple patents pending




Because you liked Marvel's Jessica Jones
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Monti, B, Bresson 2017



T 3B nodes
188 edges

Ying et al. 2018
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Henrion et al. 2017 X



FROM A BLAZAF

Multimessenger observations
of an astrophysical neutrino

¥, il
- » source pp. 115,146, & 147

Image: IceCube neutrino observatory
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False Positive Rate (1- BG rejection)

Example of IceCube
detected event

Choma, Monti, Gerhardt, Palczewski, Ronaghi, Prabhat, Bhimji, B, Klein, Bruna 2018
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Computational cost

All synthesizable mid-size molecules
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All synthesizable mid-size molecules
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Duvenaud et al. 2015; Gilmer et al. 2017
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Analysis: predicting physical and chemical properties

Duvenaud et al. 2015; Gilmer et al. 2017
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Continuousrepresentation
space of molecules

Synthesis: generating molecules with desired properties

Gomez-Bombarelli et al. 2016; Cao, Kipf 2018



5000 drugs
>10! drug pairs

Serious side effects include: Other side effects include:

* heart attack  stomach pain
* stroke constipation
* high blood pressure diarrhea
heart failure from body swelling (fluid retention) gas

kidney problems including kidney failure heartburn
bleeding and ulcers in the stomach and intestine nausea

low red blood cells (anemia) vomiting
life-threatening skin reactions dizziness
life-threatening allergic reactions

liver problems including liver failure

asthma attacks in people who have asthma
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Zitnik et al. 2018
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Zitnik et al. 2018



Zitnik et al. 2018
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