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Anomaly Detection of Spacecraft Reconstructed Signals
Based on Attention Mechanism

Guo Pengfei, Wei Caisheng, Yin Zeyang, Chen Qifeng
School of Automation, Central South University, Changsha 410083, China

Abstract Anomaly detection of spacecraft telemetry data by supervised machine learning is a challenging
task due to the lack of priori knowledge. A spacecrafi signal intelligent anomaly detection algorithm integra-
ting with attention mechanism is proposed for solution. Firstly, the long-distance characteristics of space-
craft telemetry data are captured by attention mechanism, and an instruction is provided for anomaly trac-
ing in the attention relationship matrix. Then, the stacked auto-encoder compresses the data dimension and
reassembles the input signal to obtain the error reconstruction sequence. Furthermore, the anomaly indexes
of the error reconstruction sequence are marked by the window threshold method to realize the anomaly detec-
tion of the spacecraft telemetry signal. Finally, the effectiveness of the proposed algorithm in terms of impro-
ving the anomaly detection performance and interpretability of spacecrafi telemetry signals is verified by u-
sing a multi-channel spacecraft telemeiry signal example.
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