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ABSTRACT HIGHLIGHTS
In this work, the regression and classification techniques have been wor . Predicted CME Transit Time
applied and the Artificial Neural Networks (ANN) have been employed to L., o
estimate the transit time of the Halo-Coronal Mass Ejections (HCME) _ ' "".
during the period 1996 — 2018. The list of events from (Gopalswamy et al., ) "-_ -
2010) with 176 CME-ICME pairs have been used as a training set, and the R .
models have been tested on an independent testing set of 48 events l NI Y
obtained from (Michatek et al., 2004). Then, the models have been applied E :“ .- .
on 494 HCMEs obtained from SOHO/LASCO catalog. For the regression =l ;':35;. R
approach, the min. error was 16.98% using the Linear SVM model. For the \-:: SRR _
classification approach, the accuracy was 96% using the Decision Tree el ' ..
(Ensemble) classifier. ‘
20t 2
OBJECTIVES . l . l . .

1. To predict the transit time of CMEs, especially the HCMEs, based on
machine learning approaches, such as regression methods and
classification met

2. To assess the app
3. To compare the results of the neural network with the previous

nods.

kinematic models of CMEs transit time prediction.

DATA ANALYSIS & METHODS

For the TEST set Input Parameters:

Model ~ Mean Error (%) (/| vt v20Rs, a)

62000 25.25 Min. error of NN model was 4.62 %
G2001 26.90 with a topology of [2 5 ].
NN 15.40
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Fig. (1) The correlation of CME speed with its transit time for the training data samples.
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Fig. (2) The correlation of CME speed with its transit time for the testing data samples.

ication of neural networks in the CME predictions.
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Fig. (3) Comparison between the prediction result for the G2000, G2001, and neural network
models for estimating the transit time of CMEs.

Predicted CME Transit Time for SOHO Data (1996 - 2018)
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Fig. (4) The predicted values of the CME transit time as a function of the speed.
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Fig. (5) Confusion matrices for the classification model.
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