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A Multi-dimensional Telemetry Data Pattern
Mining Method Based on Matrix Profile
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Abstract ; Multi-dimensional telemetry data pattern mining holds significant importance for satellite status
monitoring. However, the sheer volume of telemetry parameters and data poses a challenge in obtaining
precise solutions within a short timeframe. To address this issue,the authors propose a matrix profile-based
pattern mining approach that employs stochastic principles to search for approximate solutions,which can
serve as surrogates for precise solutions within an acceptable error margin. Firstly, spectral analysis is
performed on the multi-dimensional telemetry data to determine the template length based on the
characteristic frequencies of the patterns. Subsequently ,the Mueen’s algorithm for similarity search( MASS)
is iteratively applied in a stochastic manner to compute elements within the distance matrix. A crucial step
involves zeroing out elements near the main diagonal to form the multi-dimensional distance matrix. Finally,
the minimum values are extracted from each column to generate the multi-dimensional distance matrix
profile(MDMP ). On this profile, the locations of the maximum and minimum values correspond to the
identified rare and frequent patterns, respectively. Experimental analysis indicates that when processing
three-dimensional telemetry data containing 150 000 sampling points, the proposed method, at a 1%
mining depth,is able to constrain the positional error between the approximate and precise solutions within
400 sampling points.
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