photo cred: giphy o

sical features
AU

Deep leXninols
with big dtgias

Bruno Merin, Deborah BainesYl By P [

Bruno Altieri, Luca Conversi, Bgit%a

= N0 b ZZ W g W= == N

7
¢



~ MAGHINGEARNING







galaxy
galaxy cluster

\,

, =

lensed galaxy images

distorted light-rays

Earth




atmosphere &
real galaxy telescope
blur

pixelised by
detectors




— 01 b So ™ 4 1™ = " Il D O E = Il T 2 KO I L European Space Agency



e I
e —Y il

ML:
automated model building to
map an input to an output.

Humans:

- slow

- Inconsistent
- unreliable

Machines:

- improve productivity
- cheap

- logical

W - Machine learning is your friend!
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Intro to machine learning

JAutomatic model building to map input to owtput

“Input " ' | Label
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Intro to machine I'earnin.g

JAutomatic model building to map input to owtput Loss?
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Intro to machine learning

JAutomatic model building to map input to owtput Loss?
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Artificial neuron

Input layer || Hidden layer|| Output layer
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Deep learning

Simple Neural Network
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Deep Learning Neural Network
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Multiple hidden layers
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Non-asteroids
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Convolutional Neural Nets
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Low-Level
Feature
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Transfer learning
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ROC curves yo s G

mbnet
nasnet
ncaption

col_mbnet

True positive rate [Sensitivity]

col_nasnet
col_inception
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False positive rate [Contamination]
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Not limited to binary classification

binary classification 4 classes: asteroids, stars, galaxies, (Rs
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Activation layers

Input Layer 1 Layer 2 Layer 4 layer 11 layer 14
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GAL ¢ 351.6820531 +00.2521975 FoV: 01.79*

oecnaoconr

Herschel PACS, FIR 70
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Microsoft coco dataset (Lin+2015):
GO EE) 91 classes

Common Objects in Context 2.5Mr! labels
300k images
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SSD MobileNet vl




(L]
- Y

Allowed on timeline «

Add a description W Brian May.

@ Tag Photo ©Q Add Location /' Edit

O O 3.;

[C) Like C] Comment ;D Share
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Allowed on timeline «

Add a description With Brian May.

v/ Done Tagging © Add Location

00
o) Like () Comment

People You May Know

Tara Marie

«' Add Friend

# Edit

See All

—= B b ZZ ™ - I ™ = T I I S 5 ] e I B S SE KBS O im el



HII régions Incl. com ct star

formin re

Milky way project’s Spitzer GLIMSE/
MIPSGAL images (Simpson+2012): boxes

& classifications
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Extra Feature Layers
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Training in action as seen on validation data
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TotalLoss
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~600 images , ~4000 objects, 10% validation
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Machine learning Citizen science {=CSd




Machine learning Citizen science CcSd
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applied to 1200x1200 | applied to 600x600




GAL ¢ 291.3834945 -00.6568544 FoV: 04.25° Sdl. Mode 9 <, 7 Feedback

‘&meobi:{]

.

<)
e

0.562308788200561

0.999906662138863

0.9964 15853500366

[~ ¥/|©]|9)|C

0.932400587234497

0.0225580383023321

0.911825120440066

N NSITIRRTESORITT

g EEEEEE

i.....l

19|88 |8(8 8

3138 (8(8(8 8
g

0038421083104

N AANRGE761581421 R

3574 Observation(s) in the chosen area




Take home message:

“Transfer learning, allows low level features of existing datasets to be
repurposed for new problems”

“Science data archives are a gold mine for ML. By using citizen r’/

1. science combined with the multi-wbué!ﬂ;th Interface of ESASky we can r T

:"A’%i*‘ unlock new science opportunities.” g s
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