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In this work, machine learning algorithms are applied to explore the characteristics of some active regions that are associated with significant flares and CMEs. The NGDC flares and
sunspots catalogues and the SOHO/LASCO CMEs catalogue are processed automatically to extract the active regions that are closely associated with Flares and CMEs and to represent
the characteristics of their sunspots in numerical training vectors. The sunspots characteristics (features) include numerical representations for the Mcintosh and Mt Wilson classifications,
timing information, etc. These training vectors are fed later to machine learning algorithms to extract the embedded knowledge and provide learning rules that can be used for creating

reliable CMEs prediction models.
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ASSOCIATION ALGORITHM

A C++ platform is created to automatically associate CMEs in the SOHO/LASCO
CMEs catalogue with flares in the NGDC X-ray flares catalogue and the solar flares
with sunspot groups from NGDC sunspot catalogues. The association is determined
based on their timing information: the date and time for every CME is compared
with date and time for every flare. And NOAA number and time of every flare is
compared with sunspot groups [Qahwaji&Colak (200€). Solar Physics].

Two criteria are used for comparison between:

. If there is not a CME recorded “«” minutes before or after a flare reach its
peak time. then this flare is marked as not associated (NA) otherwise it is marked as
possibly associated (PA).

. If there is a CME recorded “f* minutes after a P4 flare reaches its peak
then this flare is marked as an associated /4, flare. other wise it is marked as NA.
After finding all the associations. a numerical dataset is created for the machine
learning algorithms using N4 and 4 flares.

CME SPERD & SUNSPOT AREA

PREDICTION RESULTS

Target Function

CME /NO-CME SVM CCNN
INPUT TRAINING VECTOR CME SPEED
PREDICTION PREDICTION

64.4% 73.3%
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67.1% 72.4%
64.5% 72.9%
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10 64.4% 74.6%

Target Function Average 64.4% 73.9%
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