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“Chcem lepsie porozumiet Atmosférickym javom na planétach a exoplanétach
a to pomocou Studia ,Upper-atmospheric lightning® v atmosfére Zeme.
Stddiom tychto Ukazov v nadej atmosfére mozeme lepsie porozumiet spravaniu
sa atmosfér na inych planétach a pripadne exoplanétach. Znalosti z konstrukcie

meracej aparatury sa v buducnosti daju aplikovat aj na pripadné kozmicke
sondy...”

Text so Samovej prihlasky do sutaze
SPACE::PROJECT (Maj, 2019)
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Cosu Elfovia“?

ELVES — Emission of Light and Very Low Frequency
- perturbations due to Electromagnetic Pulse Sources
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Historia pozorovania

Prvé pozorovania v
‘90 rokoch
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Sposob pozorovania

Nemoznost zachytit
postup viny

. -

Fotografie zachytavaju
integral celého event-u

R. A. Marshall. (2012). An improved model of the lightning electromagnetic field interaction with the D-region ionosphere
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Dalsie sposoby pozorovania
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[ Scintilacné pocitace / PMT J

Poukazuju iba na
pritomnost a intenzitu

[ Rychla fotometria J

[ Fluorescencné teleskopy J
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Moznosti pozorovania
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Obmedzenia pozorovania
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Pozorovacie moznosti stanovista Kolonica

NI/
/

\[ 48.9347425N, 22.2737611E,

447m
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Urcenie vyskového profilu

WGS 84

SRTM 1
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Vyskovy profil
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Vyskyt borok
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Pozorovacie moznosti stanovista Kolonica
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Aparatora

e e ——— —
DodatoCné senzory Kr. motor vySky
Low gain kamera ‘ Kr. motor azimutu
Optika / filtre
Os azimutu
DodatoCnd elektronika OtoCny prstenec
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Aparatura - schéma

.
CMOS snima¢é ( Mechanické C.
R e T
( VkladaC Casu J | Krokove motory

[
=== JIMech

( Arduino H-Bridge

.
iadenie

J

| E

N\

Senzor

lSpracov

( Fotometer J ( Magnetometer}Akce/erometerJ :

12/13/2019 ELVES



Full schéma
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Analyza dat pomocou ML
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ELVES - Protokol - TLEOS

Navrh aparatury

Kamerovy box

3.7.2020

22



Kamerovy modul — Pouzita kamera

]
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Kamerovy modul — Pouzity objektiv

]
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Kamerovy modul - Box

]
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Pouzity SBC

[ Raspberry pi 4 (4 GB) } / Py f € oh \
_freq =15 GHz
CPU_freq_0C = 2.0 GHz

GPU_freq = 0.5 GHz
GPU_freq_0C = 0.75 GHz

- /
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ELVES - Protokol - TLEIA

7/3/2020
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Motivacia

Zjednodusit pozorovanie TLE
automatizaciou identifikacie javov

/
-

~
J

Vyuzitie nastrojov urychlujacich
klasifikaciu javov

/
-

~
J

Moznost objavit nove Ukazy a javy
pocas TLE

]
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Schéma

]
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Spracovanie dat

720x576 px

3.7.2020

>

ELVES - Protokol - TLEIA

200x200 px
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Model neurénove;j siete - Cerberus

Model: "sequential 10"

Layer (type) Output Param #

. Event

max_pooling2d 40 (MaxPooling (None,

dropout_70 (Dropout) (None,

conv2d_41 (Conv2D) (None,

.
_pooling2d 41 (MaxPooling (None. Ot I l \g

dropout_71 (Dropout) (None

conv2d_42 (Conv2D) (None,
max_pooling2d 42 (MaxPooling (None,
dropout_72 (Dropout) (None,

conv2d_43 (Conv2D) (None

max_pooling2d 43 (MaxPooling (None,

dropout_73 (Dropout) (None,
flatten 10 (Flatten) (None,
dense 40 (Dense) (None,
dropout_74 (Dropout) (None,
nse 41 (Dense) (None,
dropout_75 (Dropout) (None,
42 (Dense) (None,
dropout_76 (Dropout) (None
nse_43 (Dense) (None,
Total params: 12,945,057

Trainable params: 12,945,057
Non-trainable params: @
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Model neuronovej siete - Hydra

o Ehes |
| Meteor
[ Sprite
[ Nothing }
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Model Hydra

Skutoénost’

Predikcia ~1400ms

Elves Meteor Nothing Sprite
Elves 0 0 0 0
Meteor 0 0 0 0
Nothing 10 0 3034 15
Sprite 0 105 14 410

3.7.2020
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Astronomické observatorium na Kolonickom sedle - 8. 9. 2020



Astronomické observatorium na Kolonickom sedle - 9. 9. 2020



Amrich et al. (2021)
https:/doi.org/10.,1088/1748-0221/16/12/T12016



https://doi.org/10.1088/1748-0221/16/12/T12016
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Konferencia mladych astronomov - Bezovec - 18. 6. 2023



Konferencia mladych astronomov - Bezovec - 18. 6. 2023













































DLR - German aerospace center - Neustrelitz - 13. 9. 2022



Berlin - 16. 9. 2022
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Vigil mission
=Planovany space weather satelit

2029 (Start)-2032 (prevadzka)-2037

=L.5 point (60° napred Zemou)

|




Vybavenie satelitu

PMI - Photospheric Magnetic field Imager

NIO - EUV imager of solar corona —

NASA Instrument of Opportunity

CCOR - Compact Coronagraph

HI - Heliospheric Imager

MAG — Magnetometer

PLA - Plasma Analyser

|




Porovnanie k existujucim satelitom

MDI HMI PHI

SECCHI
EIT AIA EUI “,, SUVI

CCO

CCOR
R

HI SECCHI

JMA

MAG G

MAG MAG

SWA swepaM  FC




Pristrojove vybavenie

=Z internej komunikacie

= Takto sme schopny ziskat najpodobnejsie data z existujucich

satelitov
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Vigil like data

= Z existujucich dat

= Prevzorkovanie pre Vigil IR — .>
= Kadencia

= Latencia

» RozliSenie

= VInova dizka . 65
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Dashboards - Vytvoreneé pre
prehladnost

= Chceli sme vidiet spravanie
rozlicnych parametrov

= Pomahaju nam vidiet progres

= Pouzivané interne

= Manualne stahovanie a spajanie

|
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Dashboards - Vytvoreneé pre
prehladnost

= Druha verzia
= Verejné pouzitie
= Ukazuju susled

= Automaticka pipeline

|
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github.com/space-lab-sk/vigil-like-data zenodo.org/records/13365042

4 events, 4 x 20 days, ~12 GB


https://github.com/space-lab-sk

Majirsky et al. (2025)
https:/doi.org/10.1029/2024EA003937



https://doi.org/10.1029/2024EA003937

Trackovanie slnecnych struktuar I

= Oznacenie ,Area of Interest” (Aol)

[




Trackovanie slnecnych struktuar

= Oznacenie ,Area of Interest” (Aol) - Template

Templat




Trackovanie slnecnych struktuar -I

= Okno na nasledujucom obrazku v sérii - WWindow

Templat




Trackovanie slnecnych struktuar I

= Po postprocessing-u vytvorime mapu korelacného koeficientu

Normalizacia
Vyhladenie

Templat




Trackovanie slnecnych struktur - VVsledI<y-|

= Fitovanie kvadriky na korelacnu mapu

Normalizacia
Vyhladenie










SPACE::LAB summer school - KoSice - 23. 8. 2022



SPACE::LAB summer school - KoSice - 22. 8. 2022



Hackathon Act In Space - KoSice - 19. 11. 2022

Demo Day - Bratislava - 9. 6. 2022



KosSice - 22. 10. 2023

Praha - 25. 10. 2024















Samo, navzdy si ta budeme pamatat!

Tu budeme na teba najviac spominat
... @ tu nam budes aj najviac chybat



