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Abstract. The recent immense volume of observation data has urged us to recognize solar fea-
tures and to analyze their correlation with automation methods, and many of these automation
methods are closely related to statistical methods. Author investigations the extensive literatures
to sum up the function of statistical methods and their advantages in recognizing automatically
solar features and analyzing their correlation. The review lists the results and summarizes con-
clusions of the investigations. The results and conclusions will be helpful to promote the further
automation processing.
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1. Introduction

The solar features conclude flare, filament, coronal, and so on. On one hand, the further
investigation of these solar features is of particular importance in studies pertaining to
space weather. On the other hand, with the improvement of temporal and spatial solution,
the volume of observation data has been increased greatly, and that the automation
method raise the time efficiency of data process. So in recent years, The study of methods
on the automation recognition of the solar features and the analysis of their correlation
have been lasted.

2. Review

We do the investigation on the automation process method of solar features. The
investigation results are put into table. The table mainly illustrates corresponding rela-
tionship between these recognized objects and adopted technology methods, recognition
ratio or distinguishing features of these methods. The table also illustrates the applica-
tion of statistical method in solar features recognition and their correlation. In the table
or Figure 1 (Fig. 1), method means the method of recognition, object means recognized
solar features. From the table, we learn that these solar features have been recognized
automatically, for example, active area, active area properties, quiet area, magnetic field
inversion-line, sunspot, sunspot group, facular, flare, flare properties, filament, filament
properties, coronal faint variable microwave emission sources, coronal information on
transverse and longitudinal wave, coronal Moreton (EIT) waves and propagating EUV
dimming, signatures of wave and oscillatory processes in the solar corona, classification
of coronal holes and filaments, solar coronal magnetic loops, CME classification, etc.
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Figure 1. The application of statistical method in solar feature recognition and their correlation.
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In the table or Figure 1 (Fig. 1), the methods are mainly: supervised learning, image
processing, Bayesian spectral analysisis, and Wavelet Transform. We learn that among
the methods, the method of morphological analysis and intensity threshold is used for
detecting small, large features and extracting properties, for example, active area, quiet
area, sunspot, flare, filament, coronal dimming, etc. And the method of supervised classi-
fication is used for separating main identified object from background and misunderstood
objects, for example,sunspot and filament. The wavelet transform is used for structure
change, for example, solar coronal magnetic loops, CME. Bayesian spectral analysisis
used for process of time series.
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