Description of image standardisation done by the cleaning code

for feature recognition in the frame of EGSO

In order to have an efficient system of feature recognition, we need to have the best possible original image and the best way to describe the structure configuration and position. To acieve this, it is necessary to define an “standard“ Sun which can be a reference.

In order to build this reference Sun, we must do the following:

· Fit the limb of the Sun. This is done by thresholding the image and then apply the Canny edge detector technics and Gaussian smoothing until a quite continuous set of contiguous edge points is defined – if neceesary this is done several times (In fact, the Sun is very seldom a circle on images, due to various causes, such as the pixel geometry, or the fact that the Sun was low on the horizon when the image was taken and so distorded or to optical distortion of the instrument.)

· Then, an ellipse fit is performed using the candidate limb points, with possible corrections due to the presence of prominences on the edge of the Sun.

· Now it’s possible to apply a geometrical correction of the solar shape and then transform the Sun to a circle of predefined size.

· And a translation is done so that the center of the Sun is set at the center of the image.

Now, the Sun is circular and centered on the image.

The next objective is to correct intensity variations: the solar disk is mapped onto a rectangular image using a Cartesian to polar coordinates transformation. Solar structures are removed using median transform and Fast Fourier Transform (FFT). The median of rows is used to estimate the radial limb darkening profile which is then corrected. The reverse transforms are done.

So we now have a centered, circular Sun, corrected from center-to-limb variation.

In the case of filaments detection, the cleaning code does also some other corrections.

When the solar image is obtained, it happens sometimes that small clouds may change the received radiation. For this, a first estimation of te background is obtained with a median filter. It is then refined with a smaller median filter applied to the intermediate flatten image, from which dark and bright solar features were roughly removed. This gives a rough estimate of the effective background, only suitable for segmentation purpose.

A spectroheliograms are obtained with a scan of the Sun, it happens that dust lines appear on the images. A binary image is computed, trying to set as many as possible of the dark line pixels to 1 and others to 0, therefore thresholding the image. A thinning operator is applied to the binary image, which erodes large areas and only keep their skeletons, whereas the erosion of dust lines will be negligible. By summing pixels values of the thinned binary image in any direction from the disk center, we can find specific angle corresponding to the main orientation of the lines, as well as their location. The line pixel values are finally replaced by the mean value of a box centered on them.
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