4

HITS

Heidelberg Institute for
Theoretical Studies

UltraPINK

Newest developments in visualizing and interacting with
Self-Organizing Kohonen Maps

Fenja Kollasch
Advisor: Kai Polsterer

Heidelberg Institute for Theoretical Studies

September 17, 2021




What happened so far?

= The situation

= Observed and simulated data comes in giant scales
= The era of machine learning provides many elegant methods for automatic data processing
= Still, training a reliable model is a demanding journey

= Our solution: Take the best of both worlds!

Ultra
- - — PINK

Collect data Create a map with PINK Explore the data with UltraPINK
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PINK? UltraPINK? Kohonen Maps?

PINK: Parallelized rotation and
flipping INvariant Kohonen maps

. Developed by Bernd Doser et al.

. Creates prototypical representations of
common shapes in the data set

. Brute-force mapping for every data point
to a prototype

. Speed-up via parallelized CUDA
implementation
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PINK? UltraPINK? Kohonen Maps?

= Python-based web application to examine
self-organizing Kohonen Maps generated with

PINK
U Itrq « Train, load, store, and investigate maps on arbitrary
PINK .o
= Organize your data sets in projects

= Annotate map and data points
« Export map and annotations
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Major Update on User Interface

« New appearance based on Google's Material
Design

Responsive
Multi-device interaction
lcons and thumbnails

HITS
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UltraPINK then: The cotton-candied nightmare

Home  About  Newproject Al projects

someProject

Project: SuperA

remember the dummy description | put in
here. That way | wouldn't have to type the fact that thisis a test project al
over again, when | screw up.

SOMs in this project:

FashionMNIST

GalaxyZoo

Welcome to the project SuperAwesomeProject!

y

a 3

Exportas zip  Export collaborative catalogue

Datasets included with this project:

FashionMNIST *

PyTorchs Fashion MNIST - A great oy example!
60 is

Trained SOMs: +
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Add anew daaset
GalaxyZoo X
‘Some tet data that has actualy something o do ith
asionomy
4264 cata ponts ar

Trained SOMs: +
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UltraPINK now

Home  About  Newproject  All projects

SuperAwesomeProject

Welcome to the project SuperAwesomeProject!

3 Datasets included with this project:
7/ Edit

¥ Export

Project description
X X
Atest project with various different data "
‘demonstrating the basic Features of FashionMNIST GaIaXYZOO
(Ultra)PINK. A lovely toy example on how A dataset that actually has to do
+ Add dataset morphologies can be detected 'something with astronomy.
60000 data points 4284 data points
< Backtoall projects
Trained SOMs: + Trained SOMs: +
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UltraPINK now

<

SuperAwesomeProject

7 Edit

¥ Export

GalaxyZoo10x10

Dataset: GalaxyZoo

Inspection

View

Operations

HITS

Home ~ About  Newproject Al projects

Dataset:

Neurons:

Width:

Height:

Depth:
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Dataset length:

GalaxyZoo

4284

3348900
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UltraPINK now

SuperAwesomeProject

/' Edt

3 Export

Project description

Atest project with various different data
demonstrating the basic Features of
(Ultra)PINK.

+ Add dataset

< Backtoall projects

Home  About  Newproject Al projects

Dataset: GalaxyZoo A dataset that actually has to do something with astronomy.

Train a SOM

Give link the folder containing the data below. The folder can contain data in the following formats.
Images
Furthermore, you need to specifi the dimensions of the map and for how many epochs you want (o train the model.

GalaxyZoo5x5

Cartesian

Hexagonal
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Hexagonal maps

= UltraPINK now supports displaying
hexagonal Kohonen Maps

= Users can decide between Cartesian and
Hexagonal layouts

= All operations can be performed likewise
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Hexagonal Maps

< MyFirstHexProject

/ Edit

¥ Export

GalaxyZoo5x5

Dataset: GalaxyZoo

Inspection

5 Q
B M

10

x =

Home  About  Newproject Al projects

o
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Dataset:

Dataset length:

Neurons:

Width:

Height:

Depth:

GalaxyZoo

4284

636291
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< MyFirstHexProject

/' Edit

& Expot

GalaxyZoo5x5

Dataset: GalaxyZoo

Inspection
g o Q
View

L JE A
Operaions

10

10 ::

Hexagonal Maps

Home  About  Newproject Al projects

These are the 10 best matching images to your choice.
Q

Label
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Dataset:

Dataset length:

Neurons:

Width:

Height:

Depth:

GalaxyZoo

4284

636291

Selected: Prototype (2,2)

Label: Unlabeled
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Add a data table

= Users may upload a CSV file with
additional data
= Object identifiers
= Positions
= Survey information and results

= If information about positions is given,
each data point can be inspected with
ALADIN
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Add a SOM to the current project
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Inspect a data point with ALADIN

Home  About  Newproject Al projects

Cutout 35 from dataset Inspect MonoNebulae # 35 (He2-11) with Aladin Lite.

MonoNebulae

Right ascension
Back to SOM Nebulaesxs 80 370 8.20000000
Project: Declination
- 4
. - 390 260 25.4999999
ObjName:  He2-11
DSS colored -

PNGDes:  250.1+00.9

RAJ200:  Bha7me.2s
RaH: 8

Ram: a7

Ras: 82

DEC: 39°2625.5"

DECJ200:  -39426m25.55

DecD: 39
DecM: 26

HITS Fenja Kollasch- UltraPINK returns  AG Meeting 2021 17



Compare data points

= Data points with given position are modeled with core concepts of spatial information

= Abstract data types encapsulating spatial relations
= Question-based computing

= Interface to get data points close to a respective point
= Compare the results of spatially close and morphological close
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Compare data points

Compare this cutout to nearby objects from the dataset

(35th entry from dataset

Po:
Label:
Closest Prototype:

RAJ200 = 08h37m08.25
Unlabeled
@0)

DECJ200 = -39d26m25.55

Cutout #33 (VBRC1)
Position:
Closest Prototype:
Distance:

Cutout #37 (He2-15)
Position:
Closest Prototype:
Distance:

Cutout #36 (Wray16-20)
Position:
Closest Prototype:
Distance:

RAJ200 = 08h30mS8s
@0
163 deg

RAJ200 = 08h53m30.65

RAJ200 = 08h23mA0.4s

@1
4.54 deg
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DECJ200 =-3819m52.3s

DECJ200 =-40d03m34.45

DECJ200 =-43d12mads

AG Meeting 2021
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Summary and outlook

« What happened?
= More user-friendly appearance and usage
= Full-feature capturing of PINK's possibilities
= ALADIN embedding
» What comes next?
= Enhance the library of operations
= More interfaces to common astronomy software
= More flexibility
= Support of alternative data types
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j ]HITS

CHECK IT OUT—T MADE A
FULLY AUTOMATED DATA
PIPEUNE THAT COLLECTS
AND PROCESSES ALL THE
INFORMATION UE NEED:

i

15 IT A GIANT HOUSE OF CARDS
BUILT FROI RANDON SCRIPTS
THAT UILL ALL COMPLETELY

COLLAPSE THE MOMENT ANY
INPUT DOES ANYTHING LEIRD?

R

IT.... MIGHT NOT BE.
T GUESS THAT'S SOMETH-

\JHOOPS, JusT
COLLAPSED. HANG
ON, I CAN PATH IT.

il

Thanks for your attention!
View our source code on GitHub:

O https://github.com/SirrahErydya/UltraPINK
O nttps./github.com/HITS-AIN/PINK

www.h-its.org



www.h-its.org
https://github.com/SirrahErydya/UltraPINK
https://github.com/HITS-AIN/PINK
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