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Complexity / Size of Data %
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Manual Visual Inspection

200.000 stellar spectra

e “Pickering’s Computers”™ — Annie Jump Cannon
T

May 31, 2018

Smithsonian Institution -
Annie| Jump €annon (1863-1941%,), sitting at desk
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Manual Visual Inspection b

200.000 stellar spectra

e "Pickering’'s Computers™ — Annie Jump Cannon

50.000.000 images of galaxies

e Galaxy Zoo

May 31, 2018 IVOA Interop 2018, Victoria | ml-based explorative web-service | Kai Polsterer 6/26




Manual Visual Inspection

hubble tuning Fork

CLASSIFY SCIENCE EA[AXY Zﬂﬂ DISCuss FROFILE LANGUAGE
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perience a privileged glimpse of the distant universe as cbserved by the SDS5, the Hubble Space Telescope, and UKIRT
C|Elssify Gala i

How Do Galaxies Form?
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Manual Visual Inspection
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Manual Visual Inspection

Dz!f'tg‘!fr @ English

CLASSIFY SCIENCE . PROFILE

In Search of Erupting Black Holes

Help astronomers discover supermassive black holes observed by the KG Jansky Very Large
Array (NRAQ) and the Australia Telescope Compact Array (CSIR0)

Search for Black Holes

Black holes are found at the center of most, if not all, galaxies. The bigger "\

the galaxy, the bigger the black hale and the more sensational the effect
it can have on the host galaxy. These supermassive black holes dragin
nearby material, growing to billlons of times the mass of our sun and
occasionally preducing spectacular jets of material traveling nearly as
fast as the speed of light. These jets often can't be detected in visible
light, but are seen using radio telescopes. Astronomers need your help to

find these jets and match them to the galaxy that hosts them

B Hunting
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Radio Galaxy Zoo

Pﬂitir.:w () English

CLASSIFY SCIENCE . PROFILE

Radio &

Click on any radio contour or pair of jets

Reset All ‘NoContours  Done
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Human Pattern Recognition
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Dimensionality Reduction
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Self-organizing Maps / Kohonen Maps v

” NHiITs
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Results / Analysis / Annotation b4
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Rare Objects %

find outliers based on
similarity measures
istance to closest prototype
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Demo B

AST(Q'DN Netherands Institute for Radio Astronomy Home Morphological outliers Downloads  Acknowledgements

LOFAR-PIMNK Visualization Tool by Rafagl Mostert

About this project

From the shape or morphology of a radio source we can infer physical
------- : properties of the source and its environment.

To find out what different morphologies are present in the LOFAR survey, we use
a dimensionality reduction technigque known as a Self-Organizing Map.

This is an unsupervised neural network that projects a high-dimensional dataset
to a discrete 2-dimensional representation.

The map contains 20x20 neurons or prototypes, each represents a group of

Show heatmap | SOM properties
sources,

This 1s a Self-Organizing Map,
hrained on sources from the
LOFAR survey. Click on one of
these prototypes.
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Demo

: ] HITS

LOFAR-PINK Visualization Tool by Rafagl Mostert

AST(QDN Metherands Institute for Radio Astroromy  Home  Morphological outliers  Dow

vriloads Acknow ledgements

Radio sources from LOFAR survey that resemble the selected prototype (1817):

Show heatmap | SOM properties f

| g _J
This 1s a Self-Organizing Map, Here are 5 of the radio sources that best resemble the prototype you just
hrawned on sources from the selected.

LOFAR survey. Click on one of Click on a source to view it in the sky.

these prototypes.
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Demo

ASTRON revnerss

Home Morphol wgical outliers Downloads Acknowledgement LOFAR-PINK Visualization Tool by Rafa

Ubserve the radic source in different frequencies
£l

Feel free to zoom,

Show heatmap | SOM properties

May 31, 2018

Radic sources from LOFAR survey that resemble the selected prototype (1817)
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Demo X

AST(QDN Netherands Institute for Fadio Astranomy ~ Home  Morphological outliers  Acknowledgements LOFAR-PINK Visualization Tool by Rafagl Mostert

100 morphologically rarest sources

The Self-Organizing Map is a condensed representation of the most occurrent
morphologies present in our dataset.

If a source barely resembles any of the prototypes in the Self-Organizing Map, it is
thus a morphological outlier.

Using this heuristic, we show the 100 most morphologically unique radio sources
below:

Best resembling prototype (10,0):

v ~
-

-

-
Click on one of the ocutliers to

show them w context.

\"m
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Demo B

AST(QDN Methardands Institute for Fadio ALIFAROMY {ome Mgrpho|ggica| outliers Acknowledgements LOFAR-PINK Visuvalization Tool by Rafaél Mostert

.

Best resembling prototype (8,0):

Best resembling prototype (8,19);
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Open Questions W

7 NHiTs

* How to store annotations?

* How to describe projections?

* How to transfer/preserve/publish annotations?

What about semantics?
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