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Abstract: Aiming at the problem that the existing VP tiltmeter fault diagnosis mainly relies on
manual experience and the diagnosis process is complicated, a new method is proposed to
optimize the self-organizing feature mapping (SOM) neural network parameters with
complementary ensemble empirical mode decomposition (CEEMD) multi-scale approximate
entropy and binary bat algorithm (BBA). SOM neural network parameters of VP-type tiltmeter
fault diagnosis new method. Firstly, the normalized instrument fault signal is decomposed by
CEEMD, and the multi-scale approximate entropy value is obtained for the 6th order eigenmode

function (IMF); then the recognition rate of the training set is used as the fitness function, and



BBA is applied to optimize the number of competing layer dimensions and the number of network
training of the SOM neural network to obtain the BBA-SOM diagnosis model; finally, the
tiltmeter fault diagnosis is implemented. The experiment shows that the diagnosis effect of this
method is better than some traditional learners, and it is of great practical significance to realize
the automatic diagnosis of VP-type inclinometer fault.
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