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Abstract: Accurate detection of the solar center position in Extreme Ultraviolet (EUV) images is an essential
means for image registration, as traditional methods for circle center detection often fail due to the blurred edges of
solar EUV images, leading to missed detections and false detections. This paper presents a sub-pixel level algorithm
for detecting the circle center and radius. First, the Canny operator is applied for global edge detection, and non-radial
gradient points are suppressed. Then, local edge detection is performed on the circumference using an initially fitted
circle, and a radial fitting method based on the Logistic function is proposed to achieve sub-pixel edge processing.
Finally, the solar sub-pixel circle center and radius are fitted using the least squares method. Experiments are conducted
using EUV images captured by the FY-3E satellite, and results show that during one satellite orbit, the maximum
horizontal displacement of the circle center is 0.98 pixels, and the maximum vertical displacement is 1.54 pixels. The
radius tends to remain constant. Compared with conventional detection algorithms, this algorithm significantly reduces
the mean square error and relative standard deviation.
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Fig.1 Schematic diagram of non maximum suppression
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Fig.2 Gradient direction hue map
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Fig.6 The edge detection performance of different methods
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Tab.1 Different methods for detecting results on EUV images
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Tab.2 Experimental results of local edge detection and sub-pixel edge fitting ablation
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