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Abstract. The behavior of filaments and prominences during the Solar Cycle is a signature of
Sun’s activity. It is therefore important to follow their evolution during the cycle, in order to be
able to associate it with the various phases of the Solar Cycle as well as with other Solar features
or events. The virtual observatory HELIO provides information that can be used for such studies,
especially its Heliophysics Feature Catalogue gives a unique access to the description of various
features during around one cycle. Features available are: filaments, prominences, photospheric
and coronal active regions, coronal radio emission, type III radio bursts, coronal holes and
sunspots. Web interfaces allow the user to query data for these features. Useful information can
also be shared with other HELIO services, such as Heliophysics Event Catalogue, which provides
access to dozens of tables of events such as flares, CMEs, ...
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1. Introduction

In the frame of the European project HELIO (Bentley et al. 2011), funded under Euro-
pean Commission’s seventh Framework Program, (Project No. 238969) the Heliophysics
Feature Catalogue (HFC) has been growing for the three last years. It is populated using
automatic solar and heliospheric features detection codes which have been mainly devel-
oped at LESTA (Paris Observatory, France) and TCD (Dublin, Ireland). Currently, the
HFC holds descriptions of filaments, prominences, active regions, coronal holes, sunspots,
type III radio bursts and radio sources, which are searchable through dedicated user in-
terfaces. From that, it is possible to study the behavior of several kinds of signatures of
the solar activity, and possibly look for correlations between them. With the develop-
ment of tracking capabilities it is also possible to derive events from the observations,
like filaments disparitions brusques which are linked to CMEs. The HFC graphical user
interface is accessible at: http://voparis-helio.obspm.fr/hfc-gui/, and more information
about HELIO can be found at: http://www.helio-vo.eu.

Next Section provides an overview of the detection codes used to populated the HFC.
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2. Detection Tools

SoSoFT (Fuller et al. 2005) is dedicated to the segmentation of solar filaments on
full Sun Ho images. After some cleaning steps (irregular background intensity, dust
lines, etc.), seed pixels of dark areas are obtained using a windowed threshold. The
seeds are then grown to catch the whole filament (region growing technique). The seg-
mented filament are described by using morphological operators to retrieve shape and
position parameters. TrackFil (Bonnin et al. 2013) is a filament tracking code that uses
a curve-matching algorithm to compare the shape of filament skeletons on successive
images.

SoSoPro has been developed together with SoSoFT to detect filaments, but on the limb,
where they are called prominences. We use Call K3 images from Meudon Observatory to
detect them with a region growing technique. A raster scan of each prominence is then
encoded (Run Length Encoding) and stored in the HFC, together with parameters like
coordinates, height, etc.

CHARM (Krista et al. 2009) identifies coronal holes using SOHO/EIT (195A) and
SOHO/MDI observations. It uses a histogram-based intensity thresholding technique to
detect low intensity regions on EIT and then classifies them as coronal holes or filaments
using magnetograms.

NRH2D, developped by Christian Renie, detects and tracks radio sources on 2D images
at 150 or 164 Mhz observed by Nancay radioheliograph. A gaussian fit is performed on
the source to describe its shape.

SMART (Higgins et al. 2011) algorithm relies on consecutive image differencing to re-
move both quiet-Sun and transient magnetic features on MDI magnetograms to detect
solar active regions. A region-growing technique allows to group flux concentrations into
classifiable features. SMART extracts both position and magnetic properties of the fea-
tures.

RABATS3 (Bonnin et al. 2011) applies a specific Hough transform on a binary image of
a dynamical spectrum to determine the type III main direction.

SDOSS is an upgrade of the code developed for EGSO to detect sunspots on SOHO/MDI
(MDISS) (Zharkova et al. 2005), which have been superseded by SDO/HMI. The de-
tection is based on the watershed operator and on the Canny edge technique. SDOSS
efficiently discriminates umbra and penumbra in a given sunspot.

SPOCA (Barra et al. 2009) uses a multi-channel unsupervised spatially-constrained
fuzzy clustering method, which automatically segments solar extreme ultraviolet (EUV)
images into regions of interest. It is successfully applied on SOHO/EIT (195A, 171A)
and SDO/AITA (193A, 171A) to detect active regions and coronal holes, and proposes an
additional algorithm to track features with the solar rotation.
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