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Telemetry vibration signal feature enhancement method based on time-
frequency manifold adaptive sparse reconstruction

LIU Xue', SUN Ao', LI Dong', HUANG Rui’
(1.Unit 91550 of PLLA, Dalian 116023, China; 2.Institute of Vibration Engineering Research, Nanjing University of Aeronautics
and Astronautics, Nanjing 210016 , China)

Abstract: Aiming at the characteristics of nonlinearity, non-stationary and transient impact of telemetry vibration signal, a teleme-
try vibration signal feature enhancement method based on time-frequency manifold adaptive sparse reconstruction was proposed.
The phase space reconstruction of the vibration signal was performed to extract its time-frequency manifold. Based on the time-fre-
quency manifold, the KSVD algorithm was used to adaptively construct an over-complete dictionary and find the best matching
time-frequency atoms. According to the selected atoms, the time-frequency distribution of each dimension signal in phase space
was sequentially matched to calculate the reconstructed sparse coefficient. The time-frequency distribution of each dimension signal
in phase space was reconstructed by using sparse coefficient and time-frequency atoms, and the feature enhancement signal was ac-
quired by inverse operation of time-frequency distribution and phase space reduction. Simulation and measured signal processing re-

sults verified the effectiveness of the method.
Key words: signal proessing; telemetry vibration signal; time-frequency manifold; sparse reconstruction; feature enhancement
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