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Ciel

Segmentacia koronalnych dier

Segmentacia aktivnych oblasti

Vyuzit hlboké ucenie




PrecCo?

* S|lnecné pocasie nas potencialne ohrozuje
— Vyrony koronalnej hmoty
— Slnecné erupcie

e Spracovanie velkého mnozstva dat

— Prevazne pomocou klasickych algoritmov

e Sledovanie v realnom Case
— Data pre systém vcasného varovania

— Data pre statistiky a datovu analyzu



Klasifikacia vs Detekcia vs Segmentacia

Output: Sun p=0.98
ﬁ,,‘,:k»




Al—ML - DL

Umeld inteligencia

Artificial Intelligence (Al)
* Schopnostimitovatludsku inteligenciu

Machine Learning (ML)
* Schopnost ucit sa z dat
* Potrebuje extrahované priznaky (features)

Strojové ucenie

Deep Learning (DL)
* Schopnost ucit sa z velkého poctu dat
 Nepotrebuje extrahované priznaky

Hiboké ucenie



Konvoluché neuronové siete

NajcastejSie vyuzivana na rozoznavanie obrazu

Prehlbenie siete - pouzitim menej parametrov

Zmensenie velkosti snimky

Konvolucna vrstva

Vzorkovacia vrstva
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Max pooling 2x2
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Solar Dynamics Observatory

Atmospheric Imaging Assembly - vyhotovuje snimky sinka kazdych 10
sekdnd v 10 vinovych dizkach.

EUV Variability Experiment - meria spektrum extrémne ultrafialového
Ziarenia.

Helioseismic and Magnetic Imager - meria sinecné magnetické pole.

HMI Dopplergram HMI Magnetogram HMI Continuum AIA 1700 A
Surface movemen f Magnetic field polarity Matches visible light 4500 Kelvin
Photosphere Photosphere Photosphere Photosphere

AlA 4500 A AlA 1600 A AlA 304 A AA 171 A AlA 193 A

6000 Kelvin 10,000 Kelvin 50,000 Kelvin 400,000 Kelvin 1 million Kelvin

Photosphere Upper photosphere/ Transition region/ Upper transition Corona /flare plasma
Transition region Chromosphere Region/quiet corona

AlA 335 A AlA 094 A AIA 131 A

2.5 million Kelvin & million Kelvin 10 million Kelvin
Active regions Flaring regions Flaring regicns







Anotacie

Region Growth CHIMERA




Preprocessing

Rotate image
Input image (90°. 180°. 270°) Convert to
(1024x1024) grayscale

Crop background \ ze (256x256)

h augmetation

06686

Horizontal flip t Random Gamma dom Brightness
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SCSS-Net

Solar corona structures segmentation — zalozeny na U-Net architekture

Deconvolution

» Convolution Block Block

Convolution Block > Deconvolution

Block

Dropout (0.5} Dropout {0.5)

Deconvolution

Convolution Block < Block

Deconvolution

Convolution Block ——»
Block

Dropout (0.5) |Dropout (0.5)

Convolution Block

Convolution B

[ Qutput (256 x 2
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Postprocessing

Model Input Model Output

Conversion to
Prediction original image
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= 4

Bez prahu

Prah = 0,5

Prah =0,7
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Vyhodnotenie



Vlastné SPoCA Region CHIMERA
Growth
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Vlastné SPoCA + Vlastné
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ABSTRACT

Structures in the solar corona are the main drivers of space weather processes that might directly or indirectly affect the Earth.
Thanks to the most recent space-based solar observatories, with capabilities to acquire high-resolution images continuously,
the structures in the solar corona can be monitored over the years with a time resolution of minutes. For this purpose, we
have developed a method for automatic segmentation of solar corona structures observed in the EUV spectrum that is based on
a deep-learning approach utilizing convolutional neural networks. The available input data sets have been examined together
with our own data set based on the manual annotation of the target structures. Indeed, the input data set is the main limitation
of the developed model’s performance. Our SCSS-Net model provides results for coronal holes and active regions that could
be compared with other generally used methods for automatic segmentation. Even more, it provides a universal procedure to
identify structures in the solar corona with the help of the transfer learning technique. The outputs of the model can be then used
for further statistical studies of connections between solar activity and the influence of space weather on Earth.

Key words: methods: data analysis —techniques: image processing — Sun: corona —software: development.

github.com/matinus99/sun-segmentation
github.com/space-lab-sk/scss-net




Dakujem za pozornost

sSpo/Ala 171 2020-12-15 Q0:36:34 UT SDO/AIA 193 2020-12-15 Q0:27:17 UT
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Area of Overlap
Area of Union .

TP

loU =

IoU =

Metriky

Dice =

TP 4+ FP 4+ FN

2TP

2TP + FP 4+ FN
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Vysledky v Cislach

Aktivne oblasti

Trénovacia Testovacia .

.. .. Dice |loU
mnozZina mnoZina
Vlastné 360| 0,44 | 0,28
SPoCA 360| 0,68 | 0,51
SPoCA + vlastné 360| 0,56 | 0,39

Koronalne diery

Trénovacia Testovacia .

.. . Dice |loU
mnozZina mnoZina
Vlastné 353|0,83(0,71
SPoCA 353| 0,35 0,21
Chimera 353/ 0,85 0,73
Region growth 353(0,88| 0,78
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