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Similarity Search of Astronomical X-ray Data
using DynamicTimeWarping Distance
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Abstract
Explosive growth of data volume in scientific domains has caused demand of machine processing of the massive scientific
data. In this paper we propose several schemes of similarity search over astronomical X-ray data for X-ray outbursts.
Specifically, we first detect outbursts from the original data, followed by smoothing for reducing noise and normalization. Having
detected outburst patterns, we apply dynamic time warping (DTW), which is knowntoberobustagainsttimescalingtoevaluate
similarities betweentwooutburst patterns.We proposeseveral variationsbasedonDTWbytaking featuresoftheoutburst patternsand
requirementsforthe similaritysearch;we apply derivative DTW, which is a variant of DTW, and apply sliding windows to evaluate

partial similarities. We evaluate feasibility of the proposed schemes by experiments using real X-ray astronomy data.
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