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A Comparison of Several Image Localization
Algorithms in Astronomical Instruments
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ABsTRACT In some modern astronomical telescopes, improving the precision of fast image
tracking system can usually reduce the affect of astronomical seeing and suppress the track-
ing error. Thus, the luminous light and the quality of scientific data can be improved. The
errors of tracking/correction systems could be corrected by calculating the offset of images to
improve the precision. In this article, five algorithms, including normalized cross-correlation
method, gravity method, Hough transform method, Gaussian function fitting method, and
circle fitting method, are chosen and studied according to common practical applications.
The accuracies and stabilities of these algorithms are compared by experiments carried out
in different noise background. The experimental results show that the normalized cross-
correlation method and gravity method are of high accuracies and high stabilities, and will
be used in the high resolution echelle spectrograph for Xinglong 2.16 meter telescope and
instruments of the Stellar Observations Network Group project.

Key words telescopes, techniques: image processing, methods: numerical, methods:
laboratory



