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Trabalhos atuais

* Previsao de fenomenos: Explosoes solares - “flares,
EjecOes de Massa Coronal - CME, Vento solar,
Buracos coronais e jatos de particulas energeticas
(MeV / poucos GeV)

Colab.: DC-UFSCar, FT-Unicamp, DIDAS:J.E.R. Costa
e C.E.F. Lopes, N. Vilmer (O.P. Meudon, Franca);

 Participacao em discussbes e artigo sobre
astrobiologia

Colab.: Colegas DIDAS — Alex, Fred, Dinelsa*, Lia,
Manoel, Williams, Manoel, Karin;



Motivacao

 Melhorar a compreensao

pProcessos fisicos
responsaveis para
geracao de fenOmenos

solares que Impactam o
ambiente terrestre (S.P.
Novo modelo);
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* Prevencao / Mitigacao efeitos de fenomenos
solares nas atividades e  sistemas
tecnoldgicos que servem ao ser humano
(S.P. Sistema automatizado tempo guase
real para previsao de explosoes solares);

* Origem da vida no Universo, ...;



Thematic Spatiotemporal Association Rules to Track the Evolving of
Visual Features and their Meaning in Satellite Image Time Series
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Abstract— Satellite Image Time Series (SITS) i a set of
images taken from the same satellite scene at different times.
The mining of SITS is challenging task because it requires
spatiotemporal data analysis. An example of the need for SITS
mining is the analysis of solar flares and their evolving, Thema-
tic Spatiotemporal Association Rules (TSARs) are associations
that show spatiotemporal relationships among the values of
the themaitics atiributes. By employing TSARs, we propose
an approach to track the evelving of visual features of SITS
images and their meaning. Our approach, called Miner of
Thematic Spatiotemporal Associations for Images (MiTSAL,
considers the data extracting and transformation, the thematic
spatiotemporal asseciation rule mining (TSARs), and the post-
processing of the mined TSARs, that relate the visual features
and their meaning. Our experimenti shows that the proposed
approach improves the domain experi team undersianding of
Soelar SITS. Moreover, MiTSAI presenied an accepiable iime
performance being able of extracting and processing TSARs
using a long period of historical data faster than the period
needed for the arrival of new data in the database.

Index Terms— Image Classification, Spatiotemporal Associa-
tion Classifier, Solar data, Thematic Spatiotemporal Association

evolution of the sunspots and also the relationship inside the
sunspots that happen at the same time.

In our proposed method, a pre-processing access the Solar
SITS, processing each image and the image’s textual data in
parallel. The result of this pre-processing is split according
to the sunspots. MiTSAI extracts TSARs from the pre-
processed solar SITS considering the visual features, their
textual data, and their spatiotemporal features. The extracted
TSARs are validated by the domain expert team. The domain
expert team is the responsible for defining whether the mined
rules are valid and also if the performance of the algorithm is
acceptable. The TSARs are post-processed generating rules
that relate the visual sunspots features, their evolving and
their meaning, producing generalized rules are employed
to analysis the sunspot behavior. The performance criterion
is that MiTSAI must be able of extracting and processing
TSARs using a long period of historical data, at least 8 years,
faster than the period needed for the arrival of new data in
tha Aatalaona
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SeMiner: A Flexible Sequence Miner Method to
Forecast Solar Time Series
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Abstract: X-ravs emitted by the Sun can damage electronic devices of spaceships, satellites,
positioning systems and electricity distribution grids. Thus, the forecasting of solar X-rays is
needed to warn organizations and mitigate undesirable effects. Traditional mining classification
methods categorize observations into labels, and we aim to extend this approach to predict future
Xeray levels. Therefore, we developed the "SeMiner” method, which allows the prediction of
future events. “SeMliner” processes Xerays into sequences employing a new algorithm called
“Series-to-Sequence” (55). It employs a sliding window approach configured by a specialist. Then,
the sequences are submitted o a classifier to generate a model that predicts X-ray levels. An optimized
version of "55" was also developed using parallelization techniques and Graphical Processing Units,
in order to speed up the entire forecasting process. The obtained results indicate that “SeMiner” is
well-suited o predict solar X-rays and solar flares within the defined time range. It reached more than
9% of accuracy for a 2-day forecast, and more than 80% of True Positive (TPR) and True Negative
(TMR) rates predicting X-ray levels. It also reached an accuracy of 72.7%, with a TPR of 70.9% and
TNR of 79 7% when predicting solar flares. Moreover, the optimized version of "55" proved to be
436 faster than its initial version.

Keywords: solar flare; X-rays; k-nearest neighbour classifier; sliding window; forecasting; time series;
data mining; feature selection; graphical processing unit (GPU); CUDA
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SOLAR FLARE FORECASTING - ORIGIN, EVOLUTION,
PERSPECTIVES AND TRENDS
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Abstract. From the discovery of the solar Hare and corresponding incidents on Earth, around one and a half century ago, the
rescarch gradually evolved up o the current state of its prediction. Until the middle of last century. the solar observations
were only permitted by means of optical telescopes. Since then, several frequency bands have gradually been put to observe
the Sun, being radio the first of them recording Aares and unveiling their charactenistics. With the advent of space era using
experiments on rockets, satellites, and probes, the ohservations enlarged the electromagnetic spectrum mainly towards the
shortest wavelengths. This improved our understanding about the cosmic phenomena in general, and especially the solar ones.
Since then. all those experiments were used to monitor, asd observe space phenomens in & systematic way and also measure
their physical parameters. In particular, permitted us o observe, and record high-guality data of solar energetic phenomena.
This brought us advances in theory and modeling as well as on the own observations. As a byproduct of this evolution, the
first attempts of Hare forecasting starbed in a systematic way in the end sixties of century XX, Here, we present a relatively
concise revision of solar flare forecasting evolution since the origins. Beyond the methodology, technigues, and algosithms,
some results obtained are described. New initiatives as well as perspectives and trends are also presented. In the end, we bricfly
present a comparizon among a good fraction of the methods and also the expectation on solar flare predictions on a glimpse of

what can be expected some yvears ahead.

1 Introducticn

On September Ist. 1859, when Carrington and Hodgson, using optical telescopes. discovered the solar flare phenomenon
(Carrington , 1859). (Hodgson . 1859), they were not able to imagine the consequences of their discovery in the last decades
of century XX Besides, they had no idea the effects noticed at Earth |8 hours later had a straight relation to their discovery
(Muller, 2004). Among the effects. can be mentioned the recordings of electric currents in telegraphic wires, geomagnetic
storms, and extremely bright auroras. Later on. these and other pioneers perceived this association of the solar phenomenon

with geo-effectiveness and the importance of identifying and attenuating its effects.



Table 1: Main characteristics of several recent solar Hare forecasting methods
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Habitabilidade Cosmica e a Possibilidade de Existéncia de Vida em
Outros Locais do Universo

Cosmic Habitability and the Possibility of Life Existence in other Places of the Universe

Frederico Vieira', Dinelsa Machaieie'”, Karn Fornazier!, Lia Corazza®, Manuel Castro!, José Williams
Vilas-Boas!, José Roberto Cecatto!, Carlos Alexandre Wuensche!
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HUniversidade Eduardo Mondlane, Mocambigue.

Este artign aborda alguns aspectns reladonados ao conceito de vida como a conhecemos e explom a relacio
entre a evolugio quimica do Universo e a producio dos elementos bisicos da quimica prebidtica. Baseando-se
et Modeln Cosmaoldgico Padrao, sio descritas as condicies cosmaologicas que levaram ao surgimento desses
elementos & siomaostradas evidéncias de que o Unive so, em seus estigios primordiais, dispunha de elementos
capazes de produzir substincias orginicas. E feita uma breve ahordagem de como a quimica em ambientes
astrofisicos leva a formacio de compostos que fazem parte dacadeia de reacies que conduz a formacio dos
"tijolos da vida . Finalmente, levantamos a hipdtese que o universo poderia ter zonas habitiveis a partir dos
primeiros 30 milhées da anos e que a condigio de habitabilid ade tem estmeita relacéo com a sua evolugio
quimica, mes mo quando seleva em consideracao a hipotese de diferen tes universos.

Palavras-chave: Habitabilidade Cosmica, Astrobiologia, Astroguimica

This article discusses some aspects related to the concept of lite as we know it and explomes the relationship
between the chemical evolution of the Universe and the production of the basic elements of pre biotic chemistry.
Based on the Standard Cosmaological Model, the cosmological comditions thatled to the appearance of these
elements are described and evidences are shown that the Universe, in its primordial stages, had elements
capahle of producing organic substances. Mext section gives a short overview on how che mistry in astrophysical
enviromments leads to the formation of compounds that are part of the chain of reactions that leads to the
formation of the "bricks of life." Finally, we mention that the univese could have ha bitable zones from the first
30 million years and that the habitability condition hasa close relation with its chemical evolution, even when
one takes into account the hypothesis of differentuniverses,

Keywords: Cosmic Habitability, Astrobiology, Astrochemistry

1. Introducio constituida de prétons, néutrons e elétrons ) que deu
origem as estrelas e palixias, observadas principal-
mente atraves da emissio de radiacio eletromagne-
tica. Uma cronologia da evolucio do modelo padrio,
bem como uma descricio atualizada e diddtica do

"erariie"da rneminlaoi a ariial nade ear anenmareada am

A existéncia de vida no Universo tem permeado o pen-
samento humano desde os primdrdios da civilizacio,
Os avancos cientificos do século XX, particul armente
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