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e Automatic segmentation of objects in solar corona using Deep Learning
* Using of own + existing annotations for coronal holes and active regions
* Segmentation architecture based on U-Net
* SDO (Solar Dynamic Observatory) / AIA (Atmospheric Imaging Assembly)

For coronal holes => 193A For active regions => 171A



Existing annotations (products)



SCSS-Net (Solar Corona Structures Segmentation
Network) — based on U-Net



Results

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




Done © ... and .... What now ? ...
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Done © ... and .... What now ? ...

Deep learning is nicely transferable

‘ approach
SO

USE SCSS-Net AGAIN !



Use again, Part 1 — same task, but new data

* Bachelor thesis (Adam Majirsky)
* Try it for new data = SOHO (Solar and Heliospheric Observatory)

* Possibility to extend segmentation results to longer period of time
(data from 1996)

e Result
e 25 years of annotations

* Try videos for coronal holes and active regions
 YOUTUBE SPACE::LAB (youtube.com/@spacelabsk)



Use again, Part 1 — segmentation on SOHO



Use again, Part 1 — 25 years of CH annotations



Use again, Part 2 — different task

* Master thesis (Livia Potocnakova)

* SCSS-Net in support of task to find specific type of solar flare ribbons
... parallel structures indicates strong eruptions

* Motivation and data on eruptions : Astronomical Institute in Ondrejov
* Input data for DL: SDO / AIA 1600 A

Catalogue of eruptions
RibbonDB

(Kazachenko et al., 2017).
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Processing of images — from original image to
identified parallel flare ribbons

SCSS-

Preprocessing (subregions cut + gray scale)

Skeletonization / thinning (+ prunning) Probabilistic Hough Transformation + enhancement  Parallel lines identification



Examples of detected parallel flare ribbons



Use again ? ... Part 3

* We had some nice experimental results, code, paper, etc.
* What about to push it forward more => more product-like solution

* Inspiration:
e ESA PECS SK-S2P study (Astros, IEP, ...) — SCSS-Net as possible service in S2P ?
* ESA Space Weather Portal — SCSS-Net as service there
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Use again, Part 3 — new project

 How to move towards potential service -> higher TRL

* Who might help ? ... someone with long-term expertise in ESA SWE Portal => partners
from Belgium with extensive experience in Solar Weather, ESA services, and ML/DL

e Call: ESA RPA for Slovakia, 2023
* Proposal: SCSS-Net

* Porposal title: Development of SCSS-Net: Solar Corona Structures Segmentation
algorithm by deep neural networks

e Partners: FEI TUKE + IEP SAS + ROB (Royal Observatory of Belgium)

e Goal: start with SCSS-Net as is, increase TRL to 3, try to fulfill as many requirements as
possible in this stage, all towards the possible future use in ESA SWE Portal

e Duration: 15 months
—> Current status of proposal => recommended for implementation
[will start at the end of 2023 or start of 2024, after (hopefully successful ) negotiation]
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The story of SCSS-Net continues ...



