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Detection of variable stars by time series analysis of the overlapping areas
from large-scale astronomical image data sets
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In this research project, as one of astronomical data analysis support
technologies, we developed a framework for automatic detection of variable stars by time series
analysis from large-scale astronomical image data sets, and also developed fundamental image
processing / pattern recognition techniques for this framework. We focused on overlapping areas
between celestial images. Therefore, we developed a method to align these images. Variable star
detection based on the method of detecting the change in the brightness of the star in the detected
overlap region was carried out. For the former, we developed a high-speed overlap region detection
method and made large scale experiments possible. In the latter, accuracy was improved by
determining the adaptive variable star detecting condition by the brightness of the fixed star.
Moreover, to improve the detection precision of the fixed star, we developed a method of
approximating the star region by Gaussian distribution.
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Dataset of images|
(RA) (Dec)

A1 285 1.25 50

A2 270 1.25 45
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Comparative method [Proposed method
[Dataset

[Precision  [Recall [Precision [Recall
A1 100.0 87.96 100.0 100.0
A2 100.0 34.25 100.0 37.96
B1 100.0 35.39 100.0 84.07
B2 100.0 33.33 100.0 56.48
Overall [100.0 47.66 100.0 82.62
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