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. Okolnosti vzniku plne nepozname



I. TLE moZe ovpliviiovat ionosféru-> komunikaciu



1. TLE m&ze informovat o stave ionosféry



Osobna motivacia

 Nadherny a pritom nie plne
pochopeny fenomén

e Podobny fenomén bol pozorovany na
Marse a Jupiteri

e Oblast vyskumu kde sa daju testovat
nové technolégie a postupy

* Vysoko citlivé snimace
* Deep Learning



Podobné projekty v
Europe

Czech Republic: Observation in Beskydy,

Czech Academy of Sciences
https://www.meteobeskydy.com/

Hungary: Hungarian Academy of Sciences -
Poland: AGH University, Krakow -

Poland: Institute of Geophysics PAS, Warsaw

Italy: Universita di Torino - https://www.isac.cnr.it/it

International FB group of amateurs and

professionals:
e https://www.facebook.com/groups/376355972487572

Bratislava: AMOS



http://www.ggki.hu/en/
https://www.agh.edu.pl/en/agh-ust-faculties/
https://www.igf.edu.pl/home.php
https://www.isac.cnr.it/it
https://www.facebook.com/groups/376355972487572

Podobné projekty v
Furope

Beskydy

e Trénovanie nasej neuronovej siete
e 3583 obrazkov

e Skriatkovia

 Elfovia

e Ostatné/ Bez eventu




Podobné projekty v
Furope

AMOS

e Siet detektorov pre meteory
e Nahodné zachyty TLEs
e Dlhoro¢na databaza

e Velké mnozstvo dat
e Narocné na ludského

pozorovatela



Nas vlastny
orojekt




Hardware

e Camera—ZWO ASI 533 Pro

e Lens—24mm f/1,4 ED AS IF
UMC

e Raspberry pi 4 4GB
e Vode odolny obal

e Tuhé upevnenie



Software

e Kompletne naprogramované v Python-e
e S C++ kniznicami

e Autondmna funkcia
e Start/ Stop
e Zistenie burky
e Openweather API
e Typ snimania
e TLE
e Airglow
e Meteor atd.



<DDemosaicing
A. 16-Bit Grey-Scale

B. Bilinear demosaicing

C. High-quality linear
interpolation for demosaicing of
Bayer-patterned color images
(Malvar2004)

D. Demosaicing Based
Onwavelet Analysis of the
Luminance Component (Menon
2007)



Kalibracia

Jednoducha kalibracia

pomocou hviezd

e 16-Bit Grey-scale

* 14-Bit A/D
e Astrometrickeé techniky

e Porovnanie s H-R diagramom



Mnozstvo dat

* (3008x3008) px

* 16-Bit Grey-scale

] (up to 20) FPS

* 6 hours operation time

21 600 images
364 GB



Deep learning



Nas pristup k Deep Learning-u

Cerberus Hydra

e Jednoduchsi * Zlozitejsi
e Rychlejsi e Pomalsi

e Binarny e Multiclass

oooooooooooooooooooooooo



Doterajsie vysledky s DL

Model Velkost
Cerberus ~ 2400000
Hydra ~ 7500000
Model Casova naroénost
Cerberus 200ms
Hydra 1s

. Predicted
Predicted events Nothing
Actual Event 52 2
Actual nothing 5 304
Precision Accuracy
96% 98%




Dohladnost

e Tri rozne dohladnosti
* Najlepsie obrazky
 Maximalna empiricka
teoreticka

e Komplexnejsi vyskum ->
viac pozorovacich stanic

e Az 10’000 ukazov rocne [1]

[1] . B. Chen, C.-L. Kuo, Y.-J. Lee, H.-T. Su, R.-R. Hsu, J.-L. Chern et al.,Global distributions and occurrence rates of transient luminous events (2008)



Prvy zachyt

e Jeden z prvych obrazkov
* \ychod, 26° FoV

e Pred kalibraciou

e Gain 300 (Max 600)

e 30s Expozicia

e 3008x3008 px

e 12°C sensor (Min -40°C)
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Novy Ukaz - Ghost
* Pravdepodobné novy
fenomeén

e Ukazuje sa v momente po
sprite

e Prvé pozorovanie nie starsie
ako 1 rok

e Mozné zaznamenat vdaka
citlivych rychlym kameram.

\



/aver




Do buducna

e VVybavenie kamery
robotickym systémom

e Rozsirit schopnost kamery
o otacanie v 360° rozsahu

e Dovoluje vacsiu Sancu
zachytit TLE



Co do budtcna

e Systém viacerych
pozorovatelov

e Virtudlne
observatorium

e Triangulacia
e Unifikovana aparatura

* Porovnavanie vysledkov
* \Viac rigorozny pristup



S0, WHAT'S
1HE TAKE HOME

Take home message

e TLE sa vyskytuju na Zemi, Marse a
Jupiterip

e Jasné pochopenie ale stale chyba

e VV Eurdpe je viacero pozorovatelov a
posledny rok jeden novy — Kolonica

e Mozné kombinovanie pozorovani s
EUSOis/ AMOS

e TLE nam poskytlo prilezitost pre
vyuzitie novych postupov - DL

[1] The Smart Panoramic Optical Sensor Head (SPOSH)—A camera for observations of transient luminous events on planetary night sides,
1J.Oberst (2011)

[2] Juno Data Indicates 'Sprites' or 'Elves' Frolic in Jupiter's Atmosphere, https://www.nasa.gov/feature/jpl/juno-data-indicates-sprites-or-
elves-frolic-in-jupiters-atmosphere(2020)

[3] Mini-EUSO onboard of the ISS for UV terrestrial and cosmic emission detection: space qualification and calibration, G Cambié (2020)



https://www.nasa.gov/feature/jpl/juno-data-indicates-sprites-or-elves-frolic-in-jupiters-atmosphere

pozornost
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