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Vibration Signal Feature Extraction Based on ITD and SVD
WU Peng', YU Ming—yue’
(1. AECC Shenyang Engine Research Institute, Shenyang 1100153
2. School of Automation , Shenyang Aerospace University, Shenyang 100136)

Abstract: To address the critical challenge of extracting fault features from the casing vibration signals contaminated by significant
aerodynamic and structural noise in aeroengine bearing fault diagnosis, a fault diagnosis method integrating intrinsic time-scale decomposi-
tion (ITD) and singular value decomposition (SVD) is proposed. The method begins by applying ITD to preprocess time—domain vibration
signals measured from the outer casing, obtaining proper rotation (PR) components to highlight the fault features contained in the vibration
signals. A Hankel matrix is constructed using the system delay method for the time—domain signals of each component signal, and noise
reduction is performed based on the singular value difference spectrum calculated by SVD to filter noise interference and extract weak fault
characteristic information. The denoised PR components, which include rich fault information, are selected for signal reconstruction, and
fault feature extraction of reconstructed signals is carried out by Hilbert envelope demodulation spectrum for fault type identification. The
effectiveness of the proposed method was verified through its application to aeroengine bearing fault diagnosis.
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