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Fault Diagnosability Evaluation of Meta Actuation Units Based on

SABO-VMD

GE Hongyu" ZHAO Zhan GUO Anxiang SUN Jiarui

College of Mechanical Engineering, Xi’an University of Science and Technology,Xi’an, 710100

Abstract: This paper introduced an evaluative approach to gauge the complexity of fault diagnosis
within meta actuation units. The methodology commences with the decomposition of fault signals from
these units, utilizing a VMD technique refined by SABO. The processes included the applications of a
Kurtosis-based criterion to select pertinent intrinsic mode functions (IMFs), culminating in the creation of
a feature vector grounded in envelope entropy. The evaluative task then pivoted on employing Cosine dis-
tance as a measure of similarity, recasting the fault diagnosability problems into one of assessing the like-
ness of vibration signal feature vectors across varying fault conditions. A diagnosability evaluation matrix
for the meta actuation units was formulated, which layed the foundation for a diagnostic index. It is con-
cluded with an empirical validation using a worm gear-based meta actuation unit; the findings confirm the
method’s efficacy in quantitatively gauging the diagnosability of diverse fault patterns.

Key words: meta actuation unit; fault diagnosability; subtraction-average-based optimizer (SABO) ;
variational mode decomposition (VMD)
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