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In this work a computer platform that uses support vector machines for the large scale analysis of sunspots and flares data is introduced. This work represents the ongoing improvements to
our recent work reported in (Qahwaji and Colak 2007, Solar Physics). We aim to design more reliable prediction models with better generalization capabilities by considering additional
sunspots features and more flares classes (i.e. C-class flares are considered in this work in addition to the X and M-classes).
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associate all the X, M and C class flares with their corresponding sunspot groups. The
‘ correspondence was determined based on the location (i.e., same NOAA number) and
timing information (maximum six hours time difference between the erupting flare and
the time for which the classification of the associated sunspot group is reported). After
finding all the associations, a numerical dataset is created for the machine learning
« Parse flare data from NGDC soft X-ray flare catalogues. algorithms.
« Parse sunspot group data from NGDC sunspot catalogues.
« If an X-M- or C class flare is found then try to identify its associated sunspot as follows:
o If the NOAA number of the flare is specified in the flare catalogue then,
= Search the sunspot catalogue to find the sunspot groups with the matching NOAA number with flare. AVERAGE AFTER 20
= Find the time difference between the flare eruption time and the extracted sunspots time. EXPERIMENTS
= If the time difference is less than six hours then the flare record and the sunspot record are
marked as being ASSOCIATED. FLARING PREDICTION 78.0%
= If there is more than one classification report for the flare-associated sunspot group within six 9,
hours then choose the one with minimum time difference. C- FLARE PREDICTION 79.5%
+ Get the sunspot groups that are not associated with any flare. 0,
o If no solar flares anywhere on the sun occur within one day after the classification of this sunspot group M FLARE PREDICTION 73.8%
then it is marked as UNASSOCIATED. 0,
« Record all ASSOCIATED groups and their corresponding flare classes X FLARE PREDICTION 80.8%
+ Record UNASSOCIATED groups.
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