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Abstract : For the nonlinear and non-stationary characteristics of mechanical fault vibration signals, an Optimal
Decomposition based on Complex Differential Operators (CDOOD) is proposed. In this method, the original non-linear
signal is decomposed into several intrinsic narrow-band components (INBCs) through optimizing the filter parameters with
the minimum energy of the decomposition margin as the optimization objective. These INBCs are constrained by the
complex differential operator in the optimization process. Then, the CDOOD method is applied to the analysis of simulation
signals and the composite mechanical signals. This method is compared with the Adaptive Sparsest Time Frequency Analysis
(ASTFA) and Empirical Mode Decomposition (EMD). The results show that the CDOOD method is superior to the other
two methods in restraining end effects and mode mixing, and improving the orthogonality and accuracy of the components,

and can be effectively applied to the diagnosis of composite failure of rotating machinery.
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